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P& ¥ vt Arduino chie kT Y IDE(K & B 4 35

ARDUINO

uy Downlosd  Produ « Lea » Refarence  Support «

i

ARDUTNO TS AN OPEN-SOURCE ELECTRONICS f§
5 PROTOTYPING PLATFORM BA FLEXT
EAS HARDWARE AND
INTENDED FOR ARTISTS. DESICNERS
AR ND ANYONE INTERESTED IN C
INTERACTLVE OBJECTS OR ENVIRONMENTS

What Axrduino can do Call for Maker Faizxe
Rome 2014

Arduino can sense the environment by recesving input from ¢

of sensoss and can affect its surroundings by

, motors, and other actuators The

controlling §

microcontroller on the board Is programmed using the

Arduino programming language (besed on Winng) and the l Maker Falre

Figure 4 Arduino f = %k

Arduino IDE

Arduino 1.0.5

Download Next steps

Arduino 1.0 5 (release notss), hostad by Coogle Code Cetting Started

NOTICE Arduin Drivers have been updated to add support for Windows

81, you can download the updated IDE (version | 0 5-r2 for Windows) from

the download links below

Windows Installer, Windows ZIP file (for non-administratar install)

Mac OS X
Unux 32 bit, 64 bit

source

Arduino 1.5.6-xr2 BETA (with support for
Arduino Yun and Arduino Due boards)

If you have the Arduino Yun or Due you must download the 1.5,6 version. Refer to the Yun getting started page, or Due
getting started page for specific details about those boards

WARNING: version 156 may cause problems with the serial monitor, the problem is fixed inversion 15.6-12 that can be
downlinaded below

WARNING: This software is a beta version, you may encounter bugs or unexpected behzviours. Please discuss any issues
In the Yun forum or Due forum

Download

Arduino 1.5 6-r2 (release notes)

Figure 5 Arduino IDE
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@ ** Arduino #_F /& % % (Open Source Project) » #k+ H 3 ¥ 21T L3975 chy
40425578 > Arduino #7% G E S 3E 0 48 10 C/CH 0 @ P Arduino IDEE -
= ¢ 5 Windows, Macintosh OSX {r Linux ¢79% & ° Arduino IDE Hdic %8 /i & 4o

*.

8 — - - r -
& sketch_jul27a | Arduino 1.0.5-r2 i ; - . P‘M

File Edit Sketch Tools Help

sketch_jul2¥a

Arduino Mega 2580 or Mega A

Figure 6 Arduino IDE 4 &

v

Arduino 4% ;% v i Sketch > & 5 %% > Arduino #2;% 1 £ d setup() v
loop() & B &3¢ fe et
void setup() {

/f setup EHFHER—I
b

void loop() |
, /f loop EHEE-TERATHEATT
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F % setup() fr loop() #.# % Arduino A2\ #% ¢ * I|ch B I3

Arduino IDE & 8 & 434235 % 28 > 2 &8 Arduino #23\ chpF iz » 7 11 B 448

¥ File > Examples > 1.Basics > BarMinimum i & # # #2 3% 4 ©

[ sketch jui27a | Arduino 105-
Edit Sketch Tools Help
Mew Ctrl+MN
Open... Ctrl+O
Sketchbook S
Examples (3 01 Basics 3 AnalogReadSerial 1
Close Ctrl+W 02 Digital 2 BareMinimum
Save Ctrl+5 03.Analog » Blink
Save As... Ctrl+Shift+5 04 Cormmunication 2 DigitalReadSerial
Upload Ctrl+U 05.Caontrol 3 Fade
Upload Using Programmer  Ctrl+5hift+U 06.Sensors 2 ReadAnalogValtage
Page Setup Ctrl+Shift+P QL bpky 4
Print Ctrl+P 08.Strings ’
09.USB 3
Preferences Ctrl+Comma 10 Starterkit b
Quit Cirl+Q ArduinclSP
DualVMNH25H30MatorShield »
PIDw1 3
09.USB 3
Preferences Ctrl+Comma 10.Starterkit 3
Quit Crl+Q ArduinolSP
DualVMNH2SH30MotorShield »
PIDw1 b
EEPROM b
Esplora 3
e .

#t ¢k Arduino IDE & g% & § fa 48 ;5% fob) » ¥ 4 E 38R File > Examples » 4
&8 Arduino A£:% PP iE > T LE R AR & # A g Gl AR o
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1. MAXT219 &7 K&

MAXT219 £ faf & it 8 71~ /8

7 BE#ci= LED o7 0 » 7 u@#&ﬁ’mﬁl%ﬂ

+eBAIBCD %/ B ~ F BiFh v

75 2 4, -
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Figure 7 MAX7219 %8 7+ #i-
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1. H Birev i 5gd— B 8*Q X iagh
2. fe 1 (TR 15V

3HE St ESEAXEI2RF XE LSEA

4% 4 BEIFLI L 3mmo TR A E M3 AT T
5. HC A T

e S

RS S 2L R IR E S U EIE R
2. 4418 BRCEPF > TR &R v 23] CPU
3. % BRcemp o % 1B R ~ SRIRCPU > i AR S 2 B anp M 2

B2 B R R N 3 B R~ > L A

2. MAXT7219%8 77 %8 B
TOP VIEW T
oM [ 1] 24] paur
DIG 0 [ 2] 22] sEs D
DG 4 [ 2] 22] =g 0P

aho [4] A [2] see

DIG G 5] ﬁﬂ%g 0] sea ¢

o2 [6] 18] -

DI 3 [ 7] 18] 15ET

oI 7 [ 17] s 6

GHo [ 2] 16] seaB

DIG 5 [10] 15] sea F

DG 1 [11] 14] sEG A
LoD (T5) [12 13] oLk

{ ) MAXT221 ONLY DIP/SO

Figure8 MAX7219 %ri-fe ¥
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Table 1 %ri=

i XS PV
1 DIN LR SR

4.9 GND R

12 cs RS MTRE SRR E B EF S E
& CLK PEEBA FI8 ~ o > Bt i 5L 10MHZ

o v+ TAETRE > 0 45V

Table 2 7|1 14 B7F Fn cnedpy F 5 B4 F 5B B F 3BV L&
Hpbo TR B A VHEAR 2V RT 0 B By F oV D anig st iR o
FEFTBRHRBBES BT AR FHUP-MPEIE ETHRPTI BE S
BB
PP

Table2 #d3 % 5 EL 5 41F 5 &

ADDRESS HEX
REGISTER %1152‘ Di1 | D10 | D9 | ps | CODE
Mo-Op X 0 ] Qo 8] o0
Digit 0 X 0 0 0 1 O 1
Digit 1 X 0 0 1 0 | oxx2
Digit 2 X 0 0 1 1 Ox¥3
Digit 3 X 0 1 0 0 | Oxx4
Digit 4 X 0 1 0 1 OXX5
Digit 5 X 0 1 1 0 | OxX6
Digit & X 0 1 1 1 OXX7
Digit 7 X 1 0 0 0 | oxxs
ﬂi@?e X 1 | o | o | 1 | oxxe
Intensity b 1 0 1 o] oA
Scan Limit X 1 1 1 0B
Shutdown by 1 1 QO 0 0xxC
?;Z?'a'-" X 1 1| 1| oxxF
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Table3 7| 3B 4]F 5 Bt o FFBEHF T B KR EHE By
17 B BCD 345 & # 2#45 -

Table 3 Decode-Mode Register Examples (Address (Hex) = 0xX9)

REGISTER DATA HEX
DECODEMODE D7 D5 D4 D3 D2 ()] CODE
Mo decods for digits 7-£ 0 ] 0 C 0 0 0x00
CRBRE T | 0 | o [ 5 | o [« |0 o] |
Nodecodo ordign 4 | ° AEREEEEE oF
Code B decods for digits 7-0 1 1 1 1 1 1 0xFF
Table4 Decode-Mode Register Examples (Address (Hex) = 0xX9)
DUTY CYCLE HEX
D7 D6 D5 D4 D3 D2 (0| Do
MAX7219 MAXT221 CODE
[m1if§n] {mwgm X X X X 0 0 0 0 X0
332 216 X bt . X 0 0 0 1 1
5/32 e bt bt X bt 0 0 1 0 X2
7i32 418 bt bt X bt 0 0 1 1 X3
9/32 516 b b4 X b 0 1 0 0 4
11/32 A6 £ b . £ 0 1 0 1 X5
13/32 THE X k3 x X 0 1 1 0 OwXE
15/32 a8 X kS X X 0 1 1 1 AT
1Fi32 9116 b b4 X b 1 0 0 0 X8
19/32 10118 £ b . £ 1 0 0 1 X9
2132 1118 £ b . £ 1 0 1 0 OxA
23(32 12116 X k3 x X 1 ] 1 1 0xXB
2532 13M18 b b4 b b 1 1 4] 0 xxC
2732 14116 A A bt A 1 1 0 1 XD
2332 156116 X bt . X 1 1 1 0 0w E
31132 1&/18 X X X X 1 1 1 1 OxXF
(max on)
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BEAI TR R 12 KEFFEE S 120 RPM (FiEiBis) 0 BERfedo™ L2 o

GEARED MOTOR TORQUE/SPEED

EREAEESNEEAREHEREEEEEE SN EEES
4 114 |17 124149 | 61 | 84 |104 212 12941504 1624 | 720

144
22|65[e1]10|18]18]18]20]20[25]25]30]3]32
1400 405 | 325 | 248] 120 | 96 | 76 | 63 | 45 | 31 | 24 |135]10.9] 9.5
mramit MOTOR DATA

ERER ERREN ERR OISR TERRT RETEN SEATER EBEN i R
Rated wolt Rated torque Rated speed Rated current | No load speed | No load current | Rated output Weight

g g}

EHEEERERES
1062 1470|@glml_)laagg
30 30

65]46|27|23|19

o
o

(\)] (g-cm) (rpm) (mA) (rpm) (ma) (W) (g)
12 700 5700 < 5500 7000 < 900 41.3 360
SQHMH /MOTOR CHARACTERISTICS
o ] 01 TYPE
NEPE Qi dEEEY
N 7
EF
/7 TR Y
404 501 13 {3500} / \
W
w5l b N

T(g-cm) B00 1600 2400 3200 4000 4800
kP BT LY e f A RBR S Bl o

Figure 10 5 iz 4 2@ L%



2019 E—24 55T

2. 417 PWM 3 S

SEAEEEE 0 ZREHINT RO o B FA o B KF Y
T AAEA PWM A SR R R -

“3) PWM (Pulse Width Modulation -*% it % /% 3% %) 5 it £- @ # 7 1133
BRI - AR B R RZ B A DPES 2 -

MEASURE

CHI
Freq

S4SKHz
CH1
Urme
: aeey
CH2
Urms
1440
CH2
‘ +ulid
F'y] 1200ps
CH2Z
Umay

¢ 656U
0 18Bps CHI /4,600
0 = 34771 SKHz

Figure 11 PWM {or 4 B ¢ e+
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SO
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Yeo
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3. 417 H-Bridge % B2 $## &

H-Bridge & 32

+2.2 to #2.6 VDO

E E
B Q4 Q2 B
——[]II]—@ (PNP) GD 03 b1 GD (PNP) (@_[[[[J"—
R4 € G R2
1 k02 1 kO
(BnBkRd) (BnBkRd)
o
R3 M1 RA
1 k2 DC Brush 1 ki
(BnBkRd) C C EanRd}
B Q3 Q1
(NPN) GD D4 D2 G) (NPN) D
E
T
GND
AP %P ¥ 22 Arduino 5 fie <1 H-Bridge =% (Arduino Shield) >

Figure 12 H-Bridge Arduino Shield
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Figure 14 & i i 3741 5 w5 F
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1. #-MAX7219 & 7 i ‘i 33 Arduino MEGA » 1 #- Arduino MEGA i#
%50 7 Ma(dcFigure 16 #7771 ) 0 { 7 & (7425 Sad¥ o

Figure 165

2.MAX7219 & 7 #i- i@ 3 Arduino MEGA 2_ 3 ‘m¥%ri= i p o
(4rTable 5 2 Figure 17 ~ 18 #771)

Table 5 %riz L pP

MAX7219 % 71 fi-ie 2. Pin % Arduino #ri
VCC 5V
GND GND
DIN 42
CS 40
CLK 38
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3. B fz Arduino IDE #: %8 » ¥
RN O

#-§= 542 5% Upload = Arduino + »

-
sketch_jul28a | Arduine 1.0.5-r2

Lo | B i)

Y

File Edit Sketch Tools Help

sketch_julZzga g

int clk =3;

int ce=4;

int din=5;

unzigned char displ [9][3]=]

fiMeXTZ10 BREh SMOENE PREIE SR

[0xFF ,0xFF ,0x99, 099 099 0x99 0x99 0x99} //E

»

m

1;

(e D04 oG Dok Ok Chaeld Choeld Dhael1} 771
{010,018, 0114, 012, 0xFF 0210, 010,010}, /74
{0:0, 00, 0xBF 089 089 089 0xFF 0x03, /9
{00, 00, 0x8F 089 089 089 0xFF 001, //0
{00, 0xeFQ 089 0389 089 089 0x8F,
{000, OoFQ 0289 080 0330 0020 0xdF,
100,020,023, 0ac] 0xcF9 05 03 0207,
{050,004 , 002, 0xFF 0xFF ,0x0 00,00}, /1

0x0}, /2
0x0}, /12 )
'

B

vold setupl )

cwbled o f e MOITTTITT W .

4

Binary sketch size:

Figure 19 §5 5 ‘F 4%

4. FN n R B2 a8 %o

5. plAEs 0t T

48 hyte maximum)

Arduing Me g4 2 ar hd ega ALK an COMI

Eap

https://www.dropbox.com/s/80z5ww7335058gh/Newsticker NCKUID.rar?dl=0

6. %< T > 4o Table 6 #7577 o


http://www.dropbox.com/s/8oz5ww7335o58gh/Newsticker_NCKUID.rar?dl=0
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Table 6 %+ F

BT HEX CODE

E {0x99,0x99,0x99,0x99,0x99,0x99,0xFF,0xFF}
1 {0x0,0x0,0x0,0xFF,0xFF,0x40,0x20,0x0}

2 {0x0,0xF1,0x91,0x91,0x91,0x91,0x9F,0x0}
3 {0xFF,0x89,0x89,0x89,0x89,0x89,0x89,0x89}
4 {0x8,0x8,0x8,0xFF,0x48,0x28,0x18,0x8}

5 {0x0,0x8F,0x89,0x89,0x89,0x89,0xF9,0x0}
6 {0x0,0x9F,0x91,0x91,0x91,0x91,0xFF,0x0}
7 {0x0,0xC0,0xE0,0x9F,0x9F,0x80,0xE0,0x0}
8 {0x0,0xFF,0x99,0x99,0x99,0x99,0xFF,0x0}
9 {0x0,0xFF,0x91,0x91,0x91,0x91,0xF1,0x0}
0 {0x0,0xFF,0x81,0x81,0x81,0x81,0xFF,0x0}
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3. E R R R E
1) BRIEF »iEs

A8 5 T & AT

Two Channel Encoder
Connections :

Black : —MQOTOR

Red : +MOTOR

Brown : HALL SENSOR Vcc
Green : HALL SENSOR GND
Blue : HALL SENSOR A Vout
Purple : HALL SENSOR B Vout

O U A o PO

Fd BB METLERE S YL IFTR ;

Arduino 7 5V %r t‘:ﬁ%] 1)

ER
y]
"y
N
e
=3
)
f-‘m
AN
(“F’,\
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2) § oA S KA 5 UL - & BT 0 F & %42 1KOhm
SRR LR R

et I — ' O 3.5V ~ 20V

Qutput Circuit : ( SENSOR Vee )

e a el

yd
TSI TREEEAEERER
Extra Varistor{1KQ) needed

BR3P LA R LR T R BT IERIIER S P o
TR > 4ot AP T 8 _Vout B BIUVEL > F 5T B R0 B AT

T
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P

4 5 2% ATV SR

EIEZEPin 18,
(¥ EEE I dendoerPinA, B)
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PID Library:
https://github.com/br3ttb/Arduino-PID-Library

B iE SR AR5
https://github.com/kvzhao/DCMotorIG42

R BRAT

https://github.com/kvzhao/ME-PIDLab
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|| kvzhao / ME-PIDLab @unmaten~ 1 star 0 YFork o

Mechanical Engineering Lab for PID Controller Design — Edlt

<> Code
§ commits 1 branch 0 releases 1 contributor
D issues 0
B~ ’ =
P brancn mastery  ME-PIDLab / + = I'l Pull Requests o
Mask not workable code EE Wik
B kvzhao suthores on 210 latest conmit asavssesib (5
B PD Lab nckuino Mask not workable code 2 month ago - Pulse
B README md Add readme @ month ago 1 Grapns
[EEl README.md

PID Lab TR

You can tione with HTTPS. SSH,
0 Subersion

Mechanical engineering Lab course

<> Download ZIP

Hardware

¢ Arduino Mega 2560
* Duali VNH2SH30 Motor-Shield
« 1G-42 DC Motor

5. 7 Arduino IDE P 4c » 303V B

stk Ay
= LY

[File Edit [Sketch] Tools Help
erify / Compile Ctrl+R

Show Sketch Folder
. Add File...

void st

[ pit | Import Librany...

| EmEE

PPl Nour main eode here. oo orun répei

Chrl+K

sketch

EEPROM
Esplora
Ethernet
Firmata

G5M
LiquidCrystal
Robot Control
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Verity / Compile Ctrl+R

Show Sketch Folder Ctrl+K
Add File..
Impaort Library. . ) FEETE

Arduinc AVR Boards

Audio
loopd} | Bridge
put your miit e, 10 Tim. Tept S e R

Ezplora

Ethernet

Firmata

GSM

: " j LiquidCrystal
%ﬁ Eg I I b ra WE %ﬁ A Robot Control
Robot IR Remote
Robot Motor

Scheduler [
sD

Servo
SoftwareSerial
SpacebrewYun
|

Stepper

on SOl

Temboo
TET i
USBHost
WWiFi
Wire

PID w1 |
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6.

sketch_auglfa &

¥ Parameters when we're farther awaw.
B S R S P RS T T

#include <ICMotorlGd2 h= .
o =
#include <PID vl h» afol i X B

Fi Contralling Target
double Setpoint, Input, Output;

ff PID Paremeters and Performance Index
int SamplingTime =50: /) Execuie
double Ep=100, Ki=20, Kd=5;
7T IT Ihe error wi
double errorBand = 0.02; /7 23
IS

SR

1z settling time

1 2 Dan

sketch_auglia &

f* -
b -~ Definition --

* Rize Time: time duration from 10% to 90% of final wvalue

* Bettling Time: time to approach the final walue (within the errvor hand)

¥ Time Constant: when owtput walue approaches 83 _2% of desired walue [:]
*/

dovhle RiseTime, ZettlingTime;

!f Estimate PID

dovhle error;

Ff Prevent Quick Oscillation
dooble prexvOutput=0, oscGap = 100;

Ff Ping of Encoder
const uintd_t encoderPind = 18, encoderPinB =19; ?,ftﬁ:: PIN ’W— E*"

Ffo3pecify the links and initial tuning parameters

FIT PID Controller{&lnput, &lutput, &Setpoint, Kp, K1, Ed, DIRECT);
ff Init the DT Motor

ICMotorIG42 Motor{encoderPing, encoderPink, 13;
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PID_Lab_ncku §

{

Rvaid setup()

ffinitislize seiral communication

Sexial begin(9600);

Sexial printIn{"system initializing...");
flinitialize the varigbles we're linked to

m

Input = 0;
Output = 0; 5
Setpoint = 1.5; iﬁf& Setupv

Serial . printin({“set PID mode");

ffturn the PID on

PID _Controller.Sethode(AUTOMATIC);
PID_Controller SetOutputlimits{0,400);

PID Controller.SetlampleTine(SamplingTine);
Sexial_println{“motor driver init done");
% The Debug Section */

f Serial printIn{"Motor Running Test");
Motor .RunTest( ):

Motor. stopf y:*f

PID_Lab_ncku §

void loop()

{

boolean settingDone = false;
/% Head Section: Commnand Parse and Parameters Setting %/
Sexiel_.print("PID parameters: Kp = "); Sexiel.print(Kp);
Sexial.print(", Ki = "); Serial.print(Ki);
Sexial.print(", Kd = "); Sexial.print(Kd);
Sexial printIn(")");
Sexial.println{"Please Enter which yvou modify");
iz
while (lsettingDone) {
1f (CheckRerial()) {
if {stremp{commandBuffer, "kp") == 0) {
Serial .print("Kp = "J;
double. 1nput = Serial _readi);
PID Controller.SetTunings(input, Ki, Kd};

}
*f

f* Second part: Start Rumning */

* #£ X Loop-
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