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1 Outline

1.1 Introduction

IR-STS01, Servo Tester Shield is Arduino Shield to operate/test mightyZAP more easily on Arduino Uno & Leonardo. User may
connect/operate/test mightyZAP linear servo motor with IR-STSO1 without PC connection.

Main features:
B Servo Test : User may test mightyZAP linear servo motions using basic motion program stored in the tester.
B User motion : User may create / control user’s motion using our Servo Arduino Library.
B Function as a main board : No need to make additional control circuitry for data communication. Just plug & operate using
various 1/0 ports.

1.2 Caution

Peruse below matters to protect the damage of products and secure warranty service.

1. Please do not supply power to IR-STSO1 when it is placed on the un-insulated material such as a metal plate. It causes
serious damage on the product due to the short-circuit.

2.  Be careful when you assemble the board and connect the wires. Do not put excessive force to the component.

3. Make sure input voltage of your servo motor as well as polarity of power connection. For example, if your servo input
voltage is 7.4V, you need to apply 7.4V electricity and 12V needs to be applied for 12V input servo motor.

4.  When servo motor is connected with IR-STS01, make sure pin polarity. Otherwise, servo motor can be damaged.

5. Use proper standard connector and pins to protect mis-connection which lead servo motor damage.

6. Avoid product from fall-down, fire, hot stuff, water, dust or oil.
7. Indoor use only.
8. Keep away from chidren or animals.

1.3 Storage

-]
Avoid from below environment and store properly.

» Hot temperature more than 60 C or extremely low temperature below minus 20C.
e Direct light or Fire

¢ High humidity and dust

e Vibration

o Static electricity
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Servo Motor Connection

2.1. Assembly

IR-STSO01 is an Arduino shield designed for Arduino Uno and Arduino Leonardo. Assemble Test Shield onto the Arduino Board gently
aligning pin structure.

LA EANAR :.;-5'."

2.2. Linear Servo Connection

There are 3 different communication method with IR-STSO1.

Check out your servo’s communication mode and connect to proper port accordingly.

[(Ex) PT version like L12-20PT-3 : PWM/TTL ,F like L12-20F-3 Version : RS-485]
1.  PWM(PT version) : Use 3 pin wire connector and connect the servo to CH1 ~ CH5 ports as below.
2. TTL(PT version) : Use 3 pin wire connector and connect the servo to TTL port as below.
3. RS-485 (F version) : Use 4 pin wire connector and connect the servo to RS-485 port as below.

< 3Pin PWM Port> < 3Pin TTL Communication Port> < 4pin RS-485 Communication Port>



2.3. Power Connection

1] JELAY To operate servo motor with IR-STS01, power needs to be supplied by proper
g ;?;DSTROKE method like power supply, power adaptor, or battery.

@ \MIN STROKF

@ °0WERINFUT  Connect power to Power input port(#5 on the photo). Thanks to protection

0 o

(Ej @ oam seizcT  Circuitry, servo motor can be protected when wrong polarity is applied, but

- O ~osimian servo motor will not be operated.
ey O VCDF
e+, {0 SERVO D . .
®cHi~5 Make sure input voltage of your servo motor as well as polarity of power
I Eis884 azaaad B TTL FORT connection. For example, if your servo input voltage is 7.4V, you need to apply
(5 Yo% @ i (£ 4 68T } (B 35-485 PORT

7.4V electricity and 12V needs to be applied for 12V input servo motor.

Basic Test Operation

B Test the motion of mightyZAP servo motor using basic operation program stored in IR-STSO01.

B There are two modes in basic operation program. - Auto Mode and Manual Mode.

g

<Manual mode> <Auto mode>
B Manual mode : Connect the power and Connect the servo motor with IR-STSO1. Slide DOWN “Mode 0 Switch(Red
marked above)” to set “Maunal mode”. Then, move black lever(yellow marked above) side to side to operate the servo
motor.

B Auto mode : Connect the power and Connect the servo motor with IR-STSO1. Slide UP “Mode 0 Switch(Red marked
above)” to set “AUTO mode”. Using white rotary volumes on left side and red slide switches, user is able to control
position, speed and max/min stroke limit.

B Please make sure that Data select switch must be located at
UART side all the time. (see the photo left)




3.1. Manual Mode (PWM Control)Operation

Slide down “Mode 0” switch. Connect servo motor to Ch.1 using 3pin connector and control position using Position volume (#8
below).

DELAY
gSPFD ® Rotary volume#l : Under manual mode, this white

© MAX STROKE rotary volume#1 is to control position for the servo motor which is
O Min sTROKE  connected to CH.2. Under manual mode, this volume is nothing to
© rOWER INPUT  do with delay function.
0O LD ® Rotary volume#2 : Under manual mode, this white
@ DATA SFIFCT rotary volume#2 is to control position for the servo motor which is
© PosITION connected to CH.3. Under manual mode, this volume is nothing
g ﬁh\/];:ﬁfation(vm) to do with Speed function.
® cH1 ~ 5 ®  Rotary volume#3 : Under manual mode, this white
@ TTL PORT rotary volume#3 is to control position for the servo motor which is
(P RS 435 PORT  connected to CH.4. Also, user may set Max. stroke limit of the
servo motor at CH.1.
®  Rotary volume#4 : Under manual mode, this white rotary volume#4 is to control position for the servo motor which is
connected to CH.5. Also, user may set Min. stroke limit of the servo motor at CH.1.
(In case that Min Stroke value is bigger than Max Stroke value on CH.1 servo motor, IR-STS01 will substitute each value.)
®  Slide volume#8 : As stated above, Control position which is connected to CH.1.
®  Mode Switches#9 : If Mode 1 switch slides UP, Min/Max Stroke setting value of Ch.1 will Not be applied.
® 3 pin ports#ll : PWM ports for each Channel(Ch1~5)

3.2. Manual Mode (RS-485/TTL Control) Operation

Slide down “Mode 0” switch. Connect servo motor to TTL(3pins) or RS-485(4pins) port and control position using Position volume
(#8 below).

© DeLay . .
€ sPEED ®  TTL PORT#12 : Connect PT version servo motor using 3

© Max s ROKe  Pin connector wire.
o MIN STROKE ®  RS-485 PORT#13 : Connect F version servo motor using
()] © POWER INPUT  4pin connector wire.

= @ LD ®  DATA SELECT#7 : For TTL/RS-485 communication, this
@ g I?(I:T‘%'IAHSOE:;IEU swtich must be at UART side all the time. When this swtich slides
o MroiDEr down, 3 pin and 4 pin connector ports will be used for I/O devices
. @ SERVO D such as sensors, etc. So, make sure this switch slides UP all the time
: ® cH1 ~5 for TTL/RS-485 communication.
(B TTL FORT ®  Rotary volume#3 : User may set Max. stroke limit of the
(P RS-485 PORT servo motor connected to TTL or RS-485 ports.

® Rotary volume#4 : User may set Min. stroke limit of the servo motor

connected to TTL or RS-485 ports.
®  Slide volume#8 : As stated above, Control position which is connected to TTL or RS-485 ports.
®  Mode Switches#9 : If Mode 1 switch slides UP, Min/Max Stroke setting value of connected servo motor will Not be applied.



3.3. Auto Mode(PWM/RS-485/TTL Control) Operation

Under Auto mode, user may create their own motion in limited range and operate it automatically.
Slide UP Mode 0 switch to set Auto mode. Connect servo motors to PWM or TTL or RS-485 ports accordingly.

DELAY
g SPEED ®  Rotary volume#l (Delay) : Adjust “Delay” value

© MaX S ROKE between the motion (between the commands) for CH.1 servo

o MIN STROKE motor(PWM) or servo motor connected to TTL/RS-485 port.

Q POWER INPUT  Also, this volume can be used to control poition for servo

(6 Jis] motor connected to Ch.2 PWM port.

@ DATA SELECT ®  Rotary volume#2 (Speed) : Adjust “Speed” value

9 POSITION for CH.1 servo motor(PWM) or servo motor connected to

% rp?aﬁfatiom'VRn TTL/RS-485 port. Also, this volume can be used to control

®cit -5 ) poition for servo motor connected to Ch.3 PWM port.

@ TTL PORT ® Rotary volume#3 (MAX STROKE) : Adjust “Max

P Rs-285 poRT  stroke limit” of CH.1 servo motor(PWM) or servo motor
connected to TTL/RS-485 port. Also, this volume can be used to control

poition for servo motor connected to Ch.4 PWM port.

Rotary volume#4 (MIN STROKE) : Adjust “Min stroke limit” of CH.1 servo motor(PWM) or servo motor connected to

TTL/RS-485 port. Also, this volume can be used to control poition for servo motor connected to Ch.5 PWM port.

(In case that Min Stroke value is bigger than Max Stroke value on CH.1 servo motor, IR-STS01 will substitute each value.)

LED#6 : LED will be ON in case of Auto Mode.

Mode Switches#9 : If Mode 1 switch slides UP, Min/Max Stroke setting value of connected servo motor will Not be applied.

Application(VR1)#10 : Asign Servo ID from 0~9. (n=ID#n. In clock-wise, 0-9)

3 pin ports#11 : PWM ports for each Channel(Ch1~5)

4 pin ports#12 and #13 : TTL(3pins - #12) and RS-485(4pins - #13) ports.



Use Arduino Library

Our dedicated Arduino API can be downloaded from our website at http://www.irrobot.com/ (= Go to “Digital achieves”=» Linear

servo motors). Basic motion is already stored in IR-STS01 and user is able to test servo motors with basic motion.
needs to be downloaded if users want to create their own motion using IR-STS01 on Arduino IDE.

To use Arduino API, follow below steps.

1. Add Arduino IDE MightyZap Library

2. Load MightyZap Example

3.  Program Upload

4.1 Library Adding

1. Download “MightyZap.Zip” and “IRROBOT_ServoTesterShield.Zip” from our website.

2. Go to [Sketch] — [Include Library] — [Add .ZIP Library]

€ sketch_nov07a | Arduino 1.8.3

File Edit Sketch Tools Help
Verify/Compile

Upload

Upload Using Prograrmmer

sketch

void sett Export compiled Binary

A put Show Sketch Folder

3 Include Library
Add File...

void loopi) 1
/4 put your main code here, to run repeatediy:

- O X

Ctrl+R
Ctrl+U A

Ctrl+Shift+U Manage Libraries...

Cridlizs Add ZIP Library...

il Arduino libraries

Bridge
EEPROM
Esplora
Ethernet
Firmata

HID

Keyboard
Mouse

Robot Control
Robot IR Remote
Robot Motor
SD

SPI
Servo
SoftwareSerial
SpacebrewYun
3. Select “MightyZap.Zip”
@ Select a zip file or a folder containing the library you'd like to add X
Look in: Downloads v| FE
£ MightyZap
=
24
WPC  Filename:  |D:WDownloads
k) Flesoftoel [ZP files or folders v (Cames!

4. Add “IRROBOT_TESTER_SHIELD.Zip” in same way as above.

Arduino API library




4.2 Example Load

1. Start Arduino IDE
2. [File] - [Example] - [IRROBOT_ServoTesterShield] — Select desired example.

4.3 Program Upload

Upload proper Examples according Arduino Board brand. (UNO or Leonardo)

For UNO Board :
[File] - [Example] - [IRROBOT_ServoTesterShield] — [UNO]- [ServoTester_HardwareSerial]
For Leonardo Board :

[File] - [Example] - [IRROBOT_ServoTesterShield] — [LEO]- [ServoTester_HardwareSerial]

Shield Control Example via Arduino IDE

Control I/O ports of IR-STSO1 using Arduino IDE. Users may assign their own function for each 1/0 port(switches, rotary volumes, etc)
on the IR-STSO1.

5.1 Outline / Caution

Connect mightyZAP to Ch.1 of PWM port or TTL or RS-485 port.
To upload example, make sure if “data select” switch is slide UP.

Please note, once users assign their own function, basic program
stored at the factory will be removed and user program will be re-
wrote. If user needs Basic Program again, user may load it from the
library we provide.
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5.2. Example - User LED

Control LED on IR-STSO1.

Example for periodical flickering of LED
#include <IRROBOT_ServoTesterShield. hz

Source to flicker LED periodically.

SoftwareSerial mySerial(8,39);
|RROBOT _ServoTesterShield Tester(&nvSerial);

void setup() 1

Tester. beai :
ester.begini) Control LED using “onLED(), offLED” function.

void loop() {
Tester.onlLED() ;
delay(1000);
Tester.of {LED() :
delay(1000);

10



5.3.Example- VR Read

There are 6 x VRs on IR-STSO1. User may control stroke, delay, speed and position of mightyZAP using these VRs.

Example for VR value output on Serial monitor

#include <IRROBOT _Servolestershield. b
Source to display VR (VR1~VR6) value on Serial monitor

SoftwareSerial mySerial(8.9); when user changes VR physically.

IPROBOT _ServoTesterShield Tester({&mySeriall;

#define APPLICATION_VR Tester . YR_1

#define MANUAL_POSITION_YR Tester.VR_2 Buad rate setting of serial monitor with “Serial.begin()”
#detine MIN_STROKE_VR Testar VA3 -

#define MAX_STROKE_YR Tester . ¥YR_4

#define SPEED_YR Tester. VA5 Read ADC value with “read()” function.

#define DELAY_VR Tester ¥R.& Output ADC value with “Serial.print()” function.

void setup() { Range of VR value output is between 0~1023.

Serial .besin{9600);
Tester.beain();

F

void loopl) 1
Serial.print("APPLICATION = "); To open Serial monitor, select [Tool]-[Serial Monitor].
Serial.print In{APPLICAT ION_YR, read());
Serial.print{"WAHUAL POSITION = ");
Serial.print In{MANUAL_POSITION_YR, read());
Serial.print{"WIN STROKE= ");
Serial.print In{MIN_STROKE_VR. read(}};
Serial.print("WAY STROK = ");

Serial.print In(HAX_STROKE_VR. read());
Serial.print("SPEED = ");
Serial.print In{3PEED_YR. read());
Serial.print("DELAY = ");
Serial.print In{DELAY_YR. read());
Serial.printint);:

delay(1000);

11



5.4. Example- SWITCH

There are 3 x red slide switches on IR-STSO1.  Users may assign their own function for each mode switch to make various functions.

oy

L JATA
ELECT |

Example to output logical value of mode switches on Serial monitor

#include <IRROBOT_ServoTestershield.h> Example to output logical value of mode switch on
serial monitor.

SoftwareSerial mySerial(8,9];
IRROBOT _ServaTesterShield Tester(&mvSerial);

void setup() 1 -Buad rate setting of serial monitor with
Serial . beain({9600); “Serial.begin()” function.
Tester.begin(); -Read logical value with “read()” function.

3 -Output logical value with “print()” function.

void loop() {
Serial .print("MODEQ = "} ;
Serial printin{Tester MODE.O read(}]; User is able to monitor change of logical value on

Serial.print({"MODET = "); Serial monitor when each switch changes its
Serial .print In{Tester MODE_1. read(}); position.

Serial .print("MODEZ = "} ;
Serial.printin{Tester MODE_Z, read()];
Serial.printin();

delay(1000);

12



5.5.Example-Servo Motor PWM Control 1

There are 5 x PWM channels on IR-STSO1 to control “PT” version mightyZAP. To operate mightyZAP Servo motor, user needs to

connect proper power (12V or 7.4V according to the input voltage of user’s servo). Power source can be Power supply, power adaptor,
or battery and connect the power line to Green power connector below.

.....

Example to control migh;yZAP uéiﬁ;PWM
#include <IRROBOT _ServoTestershield. b

Prepare test by opening new file on Arduino

IDE.
|RROBOT _ServaTesterShield Tester(&Seriall;
int Position:
void setup() 1
Tester.beain();
h
void loop() { Control position of servo motor using
for{Pasition = 0 ; Position <= 180 : Position += 1) “Servo_CH1.write()” function. Position range is
{ between 0~180.
Tester.servo_CHI write(Position);
delay(16);
h
for{Position = 180 ; Position »= 0 : Position —= 1)
{
Tester.servo_CHI write(Position);
delay(16);
h

13



5.6.Example-Servo Motor PWM Control 2

Select [IRROBOT_ServoTesterShield] — [UNO] or[LEO] —[ServoTester_ Knob]

Read VR value using “analogRead()” command to control servo motor position.

Example to control servo motor using VR

#include <IRROBOT ServoTestershield. bz
#define WANUAL_POSITION_YR nvservo YR_2

IRRDBOT _ServoTesterShield Tester(&Seriall;
int Manual_positon_val;
void setup() {

Tester.begin();

}

void loopl) {
Manual _positon_val = MAMUAL_POSITION_YR, read();

Tester.servo_CHI .write(Manual _positon_vall;
delay(15);
h

14

Manual _positon_val = nap(Manual_positon_val, 0, 1023, 0, 180); p—

Position

Source to control servo motor using VR
value.

Read VR value by “read()” function to control
servo motor position.

Read value range is between 0~1023.

Adjust scale value between 0~180 to control
servo motor



5.7.Example - Stroke Limit (PWM Control)

Select [IRROBOT_ServoTesterShield] — [UNO] or [LEO] —[ServoTester_StrokeLimit]

Control Max / Min stroke limit by Rotary volumes#3 and 4.

Max Stroke

Min Stroke

#include <|RROBOT_ServoTestershield. h>

SoftwareSerial mySerial(8,9)
|RROBOT _ServoTesterShield Tester{&mySerial);

#define APPLICAT ION_VR Tester.¥R_1
#define MANUAL_POSITION_YR Tester.YR_2
#define MIN_STROKE_YR Tester.¥R_3
#define MAX_STROKE_YR Tester. VR_4
#define SPEED_YR Tester. VRS
#define DELAY_YR Tester . YR_B

int Manual_positon_val;
int MIN_STROKE_V4L;
int MAX_STROKE_VAL ;

void setup() {
Serial . beain(9600):
Tester.begin(};

t

viid loop() {
//Peads analoge

MIN_STROKE_WAL = MIN_STROKE_YR.read();
MaY_STROKE_YAL = MAX_STROKE_YH.read();
Manual _positon_val =MANUAL_POSITION_YR. read();

// position Limit
i fikanual _positon_val >=Hix_STROKE_MAL)
Manual _positon_val = MAX_STROKE_VAL:

else if(Manual _positon_val<=MIN_STROKE_Y4iL)
Manual _positon_val = MIN_STROKE_VAL:

Manual _positon_val = nap(Manual _positon_val, 0, 1023, 0. 180):

Tester.servo_CHY . write(Manual _positon_val);
delay(15);
¥

Position

Source to set Max/Min stroke limit by reading two VR
values.

Read each VR value by “Read()” function to set
Max/Min stroke limit. Read value range is between
0~1023.

Compare stroke limit value with goal position value. If
goal position value is out of stroke limit, goal position
will be replaced with stroke limit.

15



5.8. VR Reverse (PWM Control)

Select [IRROBOT_ServoTesterShield] — [UNO/LEQ] —[ServoTester_VR_Reverse]

Control Max / Min stroke limit by Rotary volumes#3 and 4.

Max Stroke —Z2

Min Stroke

_——li

Position

#include <IRROBOT _ServoTesterShield, he

SoftwareSerial mySerial(8,9);
IRROBOT ServoTesterShield Tester(&nySerial);:

#define APPLICATION_YR Tester.YR-1
#define MANUAL_POSITION_YR Tester.YR_2

#define MIN_STROKE_YR Tester . ¥R_3
#dafine MAX_STROKE_VR Testar YR 4
#define SPEED_VR Tester.¥YR_5
#define DELAY_VYR Tester.YR-6

in: position_val;
int MIN_STROKE_VAL, min_stroke_limit:
int MAX_STROKE_YAL., max_stroke_limit ;

void setup(] {
Serial . beain(9600);
Tester.besin();

}

void loop() {
//Peads analoge
WIN_STROKE_¥AL — MIN_STROKE_YR.read();
HAX_STROKE_VAL = MAX_STROKE_YR.read();
position_val = MANUAL_POSITION_YR.read();

/¥¥R Resverse

il (MAX _STROKE_7AL<MIN_STROKE_YAL) {
min_stroke_limit=MaX_STROKE_VYAL:
max_stroke_|imit=MIN_STROKE_YAL:

bloe {
min_stroke_|imit=MIN_STROKE_YAL:
max_stroke_|imit=MAX_STROKE_YAL;

A position Limit

if(position_val>=nax_stroke_limit)
position_val = max_stroke_limit;

elee if(position_val<=min_stroke_limit)
position_val = min_stroke_limit;

position_val = map(pasition_val, 0, 1023, 0, 180);:
Tester.servo_CHI .write(position_val);
delay(1B);

¥

Source to set Max/Min stroke limit by reading two VR
values.

Compare max and min stroke limit and replace its value
if min value is bigger than max value.

16



5.9. Example - VR Speed (PWMControl)

Select [IRROBOT_ServoTesterShield] — [UNO]or[LEO] —[ServoTester_VR_Speed]
Control Speed of servo motor by rotary knob#2.

Speed

Max Stroke

Min Stroke

#include <IRROBOT ServoTesterShield.h>

SoftwareSer ial mySerial(8.9);
IRROBOT ServoTesterShield Tester(ZmySerial):

#define APPLICATION_¥R Tester . ¥R_1
#define MANUAL_POSITION_¥R Tester.YR_2
#define MIN_STROKE_VR Tester.YR_3
#define MAX_STROKE_VR Tester.YR_4
#define SPEED_YR Tester YRS
#define DELAY_YR Tester.¥YR_B

int goal_position.pre_position:

int position_val=0;

int MIN_STROKE_VAL. min_stroke_limit;
int MAX_STROKE_YAL. max_stroke_limit ;
int SPEED_WAL:

vold setup() {
Serial .besin(3600);:
ginl};

H

vald loop() {
//Reads analoge
MIN_STROKE_YAL = MIN_STROKE_YR. read();

MAX_STROKE_VAL MAX _STROKE_VR. read():

goal _position MANUAL_POSI TION_YR. read();

SPEED_VAL = SPEED_VR.read():

FPEED_VAL = wap(SPEED_YAL. 0. 1023, 3. 1023):

f{goal _position < pre_position) {
pre_position —= SPEED_VAL:
it{goal_position > pre_position)
pre_position=goal _position:
else {
pre_position += SPEED_VAL:
if{goal _position < pre_position)
pre_position=goal_position;

/ /%A Resverse

1 f (MAX_STROKE_VAL<MIN_STROKE_VAL) {
min_stroke_limit=MAX_STROKE_VAL:
max_stroke_| imit=MIN_STROKE_VAL:

Felse {
min_stroke_limit=MIN_STROKE_VYAL:
max_stroke_| imit=MAX_STROKE_YAL:

}

A/ position Limit
if{pre_position>=nax_stroke_limit){

pre—position = max_stroke_limit;:

¥

elge if{pre_position<=min_stroke_limit){
pre_position = min_stroke_limit:

}

position_val = map(pre_position, 0, 1023. O.

Tester.servo CHI.urite(position_val):

delay(15);

1800 ;

Read VR value for present position and adjust it to goal
position.

According to VR value, time to approach goal position
will be differentiated.

To prevent stopping condition of servo motor, adjust
scale value between 3~ 1023.

Adjust present position by “SPEED_VAL” to the goal
position.

17



5.10. Example - VR Delay (PWMControl)

Select [IRROBOT_ServoTesterShield] — [UNO] or[LEO] —[ServoTester_VR_Delay]
Control delay by Rotary volume#1.

Lelay

Speed

Max Stroke

Min Stroke

Pasition

Aiine! (eI BROBOLRernTent r e . i Adjust delay value by adjusting VR#1 value after

SoftwareSerial mySerial (8,9); reading it. According to the value of VR, time to
I|AROBOT ServoTesterShield Tester(&mySerial): . . 5 )
approach goal position will be differentiated.

#define APPLICATION_VR Tester .VA_1
#define MANUAL_POSITION_VR Tester VA_2
#define MIN_STROKE_YR Tester WR_3
#define MAX_STROKE_YR Tester .¥YR_4
#define SPEED_YR Tester YRS
#define DELAY_YR Tester YRGB

DELAY_val ,DELAY_cnt ;
goal_position,pre_position;
position_val=0;

int MIN_STROKE_VAL, min_stroke_limit:
int MAX_STROKE_VAL. max_stroke_

int SPEED.VAL:
void setup() {
Serial ,be

vold loop() {
//Reads analoge
MIN_STROKE_VAL = MIN_STROKE_VYR. read():
MAX_STROKE_VAL = MAX_STROKE_YR.read():
goal_position MANUAL_POSITION_YR. read();

SPEED_YAL SPEED_YR. iH A ~
DeLAY o] il Adjust delay value between 0~50.

SPEED_VAL = map(SPEED_YAL, 0. 1023, 3, 1023);
LAY _val = map(DELAY_val, 0. 1023, 0. 50);

i (DELAY_cnt>DELAY _val }{
DELAY _cnt=0;

tonal et ion < sre_sasition) | Count/update delay time in Program loop, and reset
pre_position -= SPEED_VAL; delay count.

ii(goal_position > pre_position)
pre_position=goal _position;
Yelse {
pre_position += SPEED_VAL:
if(goal_position < pre_position)
pre_position=goal_position;
}
Ise {
DELAY_cnt++;

//¥R Resverse

i 1 (MAX_STROKE_YAL<MIN_STROKE_¥AL) {
min_stroke_li =MAR_STROKE_VAL:
max_stroke_|imit=HIN_STROKE_VAL:

telse {
min_stroke_|imit=MIN_STROKE_YAL:
max-stroke_| imit=MAX_STROKE_YAL:

r

// position Linit

iflpre_position>=nax_stroke_|imit){
pre_position = max_stroke_limit:

F

else if(pre_position<=min_stroke_limit}{
pre_position = nin_stroke_limit:

F
position_val = map(pre_position, 0. 1023, 0. 180);
Tester.servo_CHl .urite(position_val);

}

18



5.11 Data Communication Control(TTL/RS-485)

IR-STSO1 has each TTL(3pins) and RS-485(4pins) ports. Multiple gty of servo motors can be connected each other in serial (daisy-chain).
To operate servo motor, power needs to be supplied(12V or 7.4V) by power supply, adaptor or battery.

To get feedback Echo packet for servo motor status, user needs to use Leonardo board which has two serial ports. Below example is
simple packet command.

void setup() {
Serial.beain{57600):
pintode(2, OUTRUT);

1
z
3
L
B
7
il

void Innpi) 1 e Command packet to assign goal position

MR SE T I of servo motor to “2047(0x07FF)" ID (E E-I ID) OXOO

digitalllrite(2, HIGH);
9 delav(l): SIZE (EH g! 0x05
10 Serial.writeflxffi: Serial writelO«ff): Serial. write(0xffi: ol =1
11 Serial.write(0x00): —| = OI)
12 Serial.writef(x05):
13 Serlal.urite(IuF3); COMMAND OxF3
14 Serial.rite(l:86); (= =E
15 Serial.write(0«FF); (O 001)
16 Serial.write(0x07): FACTOR 0)(86
17 int iChecksum = ~{0x00 + 0x05 + 0=F3 + 0286 + OxFF +0x07);

s
16 Serial.urte(ithecksun; #1(2)
19 Serial.flush(};
20 digitallrite(2, LOW): FACTOR OxFF
2; ijli:gg_?ngﬁ ST ] C i iti #Z(LOW_Byt)
=i ¥ ] ommand packet to assign goal position

23 digitalllrite(2, HIGHY|  of servo motor to "0(0x0000)" FACTOR 0x07
24 delaw(l):

o5 Serial.urite(0xif): Serial.write(Oxif): Serial.write(0xf); #3(High_Byt)

26 Serial.write(0x00); )
7 Serial.urite(0E); Checksum iChecksum
28 Serial.write(0sF3):

29 Serial.yritef(xB63:

S0 Serial.write(0w00):

31 Serial.yrite(0x00):

52 iChecksum = ~{0x00 + 0x05 + OxF3 + 0xB6 + Ox00 +0=00%;

33 Serial.yrite(iChecksum):

34 Serial.flush(}:

35 digital¥rite(2, LOW);

56 delaw(1000);

37+

35
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Servo Control Example through Arduino IDE

Control servo motor via data communication (RS-485 or TTL) on Arduino IDE. Control is available using our IR-STS01 Arduino servo
tester shield or Arduino board only.

6.1 Outline

To upload example, Data select switch must be at UP position. Basic program from the factory will be removed and rewrote by user
program once user uploads example. If user needs basic program again, user is able to get it from the library.

Servo 1cster Shield

< TTL Communication Port > < RS-485 Communication Port>

20
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6.2. Example - Information Read (RS-485/TTL)

Example to read basic information such as ID, Version using API of MightyZap.
Select [Example] - [MightyZap] - [UNO]or[LEO]-[ServoTester_Information]
#include <|RROBOT _ServoTesterShield. bz

#define [D_NUM O

|RRCBOT _ServoTesterShield Tester(&Seriall) ;|

void setup() {
Serial . begin(9600);
Tester.Mightyzap. beain(32);
while (! Serial);

void loop() o
if(Serial. available()) A
char ch = Berial.read();
ifich=="d"} 1
Serial.print({"Model Humber V: Serial.printin(Tester. Mightvzap getMode [Humber( ID_HIM) Y ;

Serial.print("Firnware Yersion V: Serial.printin(Tester Mightvzap Yersion{ ID_HUM)Y;
Serial.print("CiL Short Stroke ") Serial.printin{Tester. Wightyzap, CalStroke( ID_NUM, Short ) ;
Serial .print{"CiL Long Stroke ") Serial.printin{Tester.Mightvzap, CalStroke( [D_HUK, Long) s
Serial.print("CiL Center Stroke Vi Serial.printin({Tester Mightvzap CalStroke{ [D_NUM, Center));
Serial .print({"Present Yolt V: Serial.printin(Tester.Mightvzap presentVoltCID_NUM) /100 ;
" 1: Serial.printin{Tester Mightvzap. present Temperature( ID_HUM)Y;

Serial.print{"Present Temperature - °

tdeifne ID_NUM / servo ID Assignment

. Function : Assign servo ID number for control.

. Servo Motor ID
- 0 : Default setting value. Stand-alone ID(hereinafter, O will be used as an ID for all examples.)
-1~ 253 : Individual ID from 1 to 253.
- 254 : Broadcasting ID. All different ID servos to be operated with ID254. However, Feedback Packet does not operate.

IRROBOT_ServoTesterShield Tester(&serial)/ Communication setting when use of MightyZap Sheild IR-STS01

. Function : Communication port setting with servo motor

. Parameter
- Serial : when Arduino Leonardo Board is used, communication with servo motor to be made via serial port1.

ester.Mightyzap.begin(int baudrate)/Communication speed setting|

o Function : Servo motor communication speed setting

. Parameter
-ID_NUM:  Servo motor ID
- Baudrate : Set communication speed

Data Description
16 115200 baudrate

32 57600 baudrate

64 19200 baudrate

128 9600 baudrate

ester.Mightyzap.getModelNumber(nt ID_NUM)/Parameter Read

D Function : Servo motor model number check
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o Parameter - ID_NUM : Servo motor ID

ester.Mightyzap.Virsion(nt ID_NUM)/Parameter Read|

. Function : Servo motor version check

o Parameter - ID_NUM : Servo motor ID

ester.Mightyzap.CalStroke(nt ID_NUM,int Direction)/Parameter Read

. Function : Servo motor’s stroke position calibration value check

. Parameter
-ID_NUM: Servo motor ID

- Direction
Data Description
Short Short Stroke position calibration value, save factory default value
Long Long Stroke position calibration value, save factory default value
Center Center Stroke position calibration value, save factory default value.

ester.Mightyzap.PresentVolt(nt ID_NUM)/Parameter Read

¢ Function : Servo motor’s current input voltage check

o Parameter - ID_NUM Servo motor ID
ester.Mightyzap.PresentTemperature(nt ID_NUM)/Parameter Read
. Function : Servo motor’s current temperature check (temperature is not exact info, so use this info just for reference.)

. Parameter - ID_NUM : Servo motor ID

6.3. Example - Servo ID
|
ID setting of servo motor using ServolD() command.

Select [Example] - [MightyZap] - [UNO]or[LEO]—[ServoTester_ ServolD]

#include <IRROBOT _ServoTesterShield. hs
#define [D_NUM O Control LED color using LedON() command.

IRROBOT ServoTestershield Tester(&Seriall); After changing ID of servo motor, check ID change status by assign
different LED color for changed ID.

int 10_8el =0i|

void setup(} {
Serial . begin(95007; As All examples are using ID 0, so change ID to 0 again.

Tester.Mightyzap.begin(32);
while [! Serial);

Serial.print("lnput D : ");
h
void loop() 4
Tester .Mightvzap. |edOni 1, RED) : Tester.Mightyzap.ServolD(int ID_NUM, int ID_SET)/Parameter Read

Tester.Mightyzap. |edOni2, GREEN) :

. . Function : Servo motor ID setting
Tester.Mightyzap. |edini{3,ELLE);
. Parameter
ifiSerial . available()) { -ID_NUM: Servo motor ID
ID8el = Serial.parselnt(l; - ID_SET : Servo motor’s amended ID
Serial.printin{ID_Sel);
Serial.print{"Input_ID [0~3] = "});

Tester.Mightyzap.Servo|D(0, 1D_Sel);
Tester.Mightyzap. ServolD({1,1D_Sel):
Tester.Mightyvzap. ServolD(2, 1ID_Sel);
Tester.Mightyzap. Servo D03, 1D_Sel);
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6.4. Example - LED

Setting LED color using LedON() command.

Select [Example] - [MightyZap] - [UNO]or [LEO]- [ServoTester_ LED]

#include <IRROBOT ServoTestershield. b
#efine 1D_NUM O
IFROBOT _ServoTesterShield Tester(4Seriall);

vaid setup() ﬂ
Tester Mightyzap,beain(32);

i

void loop() {
Tester Mightyzap, [edOn(|D_NUM, FED] ;
delay(1000);
Tester Mightyzap, [edOn( | D_NLM, GREEH) ;
delay(1000);
Tester Mightyzap, [edOn(1D_NUM, ELUE);
delay(1000);

6.5. Example - Limit Temperature

Change LED color using LedON() command.
Use RED, GREEN, BLUE to express various color.
LED alarm is the highest priority.

ester.Mightyzap.LED(int ID_NUM, int Color)/Parameter Write

. Function : Servo motor LED setting
. Parameter
-ID_NUM: Servo Motor ID

- Color : Servo motor LED Color

Data Description
RED RED ON

GREEN GREEN ON
BLUE BLUE ON

Check/setting temperature limit using LimitTemperature() command.
Select [Example] - [MightyZap] - [ServoTester_UNO/LEO]—[ServoTester_ LimitTemperature]

#include <IRROBOT ServaTesterShield he
#define [D_NIM O
IRRCBOT ServoTesterShield Tester(&Seriall);

int Temperature;
void setupl) {
Serial begin(9600);
Tester Mightyzap.begin{32);
while {1 Serial);
Serial.print("+«LinitTenperature = ");
Serial.printIn({Tester Mightyzap, naxTenperature(IDNUMD )

void loop() {

if(Serial . available()) {

Temperature = Serial .parselnt(};
Tester.Mishtvzap.naxTenperature(1D_NUM, Tenperature);
Serial.print("+LinitTenperature @ "});
Serial.printIn(Tester Mightvzap.naxTenperature{ID_NUM)):
Serial.print("+presentTenperature = "J;
Serial.printin{Tester Mishtvzap. present Tenperaturel [D_HUM) )

Set temp limit using LimitTemperature() command.

In case of out of temp limit, servo motor to be operated
according to the alarm setting.

ester.Mightyzap.limitTemperature(int ID_NUM)/Parameter Read

D Function : Read max/min temperature limit
o Parameter
-ID_NUM: Servo motor ID

ester.Mightyzap.limitTemperature
Limit)/Parameter Write

(int ID_NUM,int

. Function : Write max/min temperature limit
o Parameter
-ID_NUM : Servo motor ID

- Limit : Servo motor Operation temp limit setting
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6.6. Example - Goal Position

Example to control servo motor position using goalPosition() command.
Select [Example] - [MightyZap] - [UNO]or[LEO]—[ServoTester_ goalPosition]

By 1sec interval, control position between 0 ~ 4095.
#include <IRROBOT_servoTestershield. hx Change position value in goalPosition(ID_NUM,0) function
#define [D_HUM O and check position difference.

|FROBOT _ServaoTesterShield Tester(&Seriall);

int Forcelimit;

yoid setupl) {
Tester.Mightyzap.besin(32);
h

void loopl) {
Tester.Mightwzap.aoalPositionl ID_WUM, 0): /71D
delay (1000} ;
Tester.Mightyzap. goalPosition( ID_NOM, 40950 ;//10
delay(1000);
'

ester.Mightyzap.goalPosition(int ID_NUM, int postion)/Parameter Write]
o Function : Servo motor goal position setting

. Parameter
-ID_NUM:  Servo motor ID
- Position : Goal position value between 0~4095 (defualt : 0~4095)
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6.7. Example - Present Position

Example to check current position of servo motor using presentPosition() command.
Select [Example] - [MightyZap] - [UNO]or[LEO]—[ServoTester_ presentPosition]
#include <IRROBOT_ServoTesterShield. h=

#define ID_HUM O
|RAOBOT _ServoTesterShield Tester(&Seriall);

After changing position using goalPosition() command, check
real-time present position by presentPosition() command.

int Position, cPosition, Display =1; *Moving() : to check operation status (no moving or moving)
(1 : Moving, 0: Moving Stop)
void setup() {

Serial begin({9600);

Tester Mightyzap. beain{32);

while (! Serial);

Tester . Mightyzap. novingSpeed( | D_HUM, 1007 ;
t

void loop() {

if(Display == 1){
Serial . print("+New Position[0~4095] : "};
Display = 0;

t

if(Serial.available()) {
Position = Serial.parselnt(};
Serial.printin{Position);
delay (2000

Tester MWightyzap. goalPosition{ID_HUM, Position);

de lay (2000

while(Tester Mightyzap.tovinal ID_NUMI) {
cPosition = Tester.Mightyzap.presentPosition{ID_HUN};
Serial .print(" - Position : ");
Serial.printIn{cPosition);

t

de lay (2000

cPosition = Tester . Mightyzap . presentPosition( ID_NUM};
Serial.print(" - final Position = "J;
Serial.printin{cPosition);

Display = 1:

ester.Mightyzap.presentPosition(int ID_NUM)/Parameter Read|

. Function : Servo motor position setting

o Parameter
-ID_NUM:  Servo motor ID

ester.Mightyzap.moving(int ID_NUM)/Parameter Read

. Function : Servo motor Operation stutus read.

o Parameter
-ID_NUM: Servo motor ID
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6.8. Example - Limit Volt

Check/setting input voltage limit by LimitVolt() command.

Select [Example] - [MightyZap] - [UNO]Jor[LEO]-[ServoTester_ LimitVolt]

include <IRROBOT ServoTesterShield hi
Hdefine [D_WOM O
|BROBOT ServoTesterShield Tester(&Serial1);

int LimitYolt;
int Display = 1;

vold setup() {
Serial . beain(9600);
Tester Mightyzap.begin{32);
Serial.print("+Linit Lowest Yolt @ ");
Serial.printIn{Tester Wightyzap, [initVolt (ID_NUM, Lowest))s
yhile (! Seriall;

i
void laop() {
if(Display == 1)
Serial.print("+Linit Lowest Yolt @ "):
Serial.printin{Tester Wightyzap, [initVolt CID_NUM, Lowest])s
Display = 0;
i

if(Serial available()} 4
Linit¥olt = Serial parselnt();
Tester.Mightyzap, [initVolt{ID_HUM, Lowest, LinitValt);
Display = 1;

Check/setting input voltage max/min limit by LimitVolt()
command.

Change “Lowest” to “Highest” in LimitVolt(IN_NUM, Lowest,
LimitVolt) to change voltage limit setting

In case of out of limit input voltage, servo to be operated
according to alarm setting.

. Function : max/min voltage read

o Parameter
-ID_NUM: Servo motor ID
- Direction : max/min voltage select

Data Description
Lowest Max(highest) voltage read
highest Min(lowest) voltage read

ester.Mightyzap.limitVolt(int ID_NUM, Int Direction,int Limit)/Parameter Write|

o Function : max/min voltage write

. Parameter
-ID_NUM: Servo motor ID
- Direction : max/min voltage setting

Data Description
Lowest Select Min(lowest) voltage select
highest Max(highest) voltage select

- Limit : Operation limit voltage setting
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6.9. Example - Alarm LED
|

Setting LED Alarm indicator by AlarmLed()

Select [Example] - [MightyZap] - [UNO]or[LEO]—[ServoTester_ AlarmLed]

#include <IRROBOT _ServoTestershield. b alarmLed()

#define ID_HUW O - When Error occurs, LED will be ON if bit is set at 1. (1=enable /
|RROBOT_ServoTesterShield Tester(dSerial1); O=disable)

int alarm;

Example shows flickering LED operation and low bit has a priority
void setup() { when different errors occur at the same time.
Serial.begin(9600);
Tester Mightvzap begin(32);
while (! Serial);
Serial.print("+ilarn LED Setting = ");
Serial.printInfTester Mightyzap.alarnled(1D_NUMY);
Serial.print("+ilarn LED Setting = ");

After error condition is resolved, alarm will be inactivated after 2
sec and return to normal status.

void laap() 1
if(Serial.available()) {
alarn = Serial.parselnt();
Tester Mightvzap.alarnled( ID_NUM, alarn);
Serial.printIntTester Mightyzap.alarnled(1D_NUMY);
Serial.print("+ilarn LED State - ");

'
ester.Mightyzap.alarmLed(int ID_NUM)/Parameter Read

o Function : Servo motor LED read

. Parameter
-ID_NUM: Servo motor ID

ester.Mightyzap.alarmLed(int ID_NUM,Int Alarm)/Parameter Write

. Function : Servo motor LED write

. Parameter
-ID_NUM: Servo motor ID
- Alarm : Servo motor Alarm LED setting

RESERVED
Instruction Error
Overload Error
Checksum error
Range Error

Stroke Limit Error
Input Voltage Error

OlRr|lWw|d|lUnO|N
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6.10. Example - AlarmShutdown

Example for alarm shutdown(power cut off when error occurs) using AlarmShutdown() command.
Select [Example] - [MightyZap] - [UNO] or [LEO]—[ServoTester_ AlarmShutdown]

#include <IRROBOT ServoTesterShield. b alarmShutdown()

#define (DM O When error occurs, power will be off(servo shutdown) to protect
servo motor. Setting bit as 1, this function will be enabled.

IFROBOT _ServaTestershield Tester(&Seriall); (1=enable / O=disable)

it alarm: After alarm shutdown setting using alarmShutdown() function,

make an error condition on purpose using other command which

int Digplay =13
may make an error.

void setupl) {
Serial begin(9600);
Tester Mightyzap, beain(32);
while (! Serial);
Serial.print("«ilarn Shutdown State = ");
Serial.printIn{Tester Wightvzap, alarnShut downt I0_HLMY) S
Serial.print("+Alarn Shutdown State - ");

void loopl) 1
if(Serial, available()) {
alarn = Serial .parselnt();
Tester Mightyzap.alarnShutdawn( ID_NUM, alarn) ;
Serial.printIn{Tester Mightyzap.alarnShutdown( 1D_NUM} ) ;
Serial.print("+Alarn Shutdown State @ ");
b
i

ester.Mightyzap.alarmShutdown(int ID_NUM)/Parameter Read|

. Function : Servo motor alram shutdown read

o Parameter
-ID_NUM: Servo motor ID

ester.Mightyzap.alarmShutdown(int ID_NUM,Int Alarm)/Parameter Write

. Function : Servo motor alram shutdown write

o Parameter
-ID_NUM: Servo motor ID
- Alarm : Servo motor Alarm Shutdown setting

RESERVED
Instruction Error
Overload Error
Checksum Error
Range Error

Stroke Limit Error
Input Voltage Error

OlRr|wW|hloO|N
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6.11.Example - Stroke Limit

Example to set stroke limit(limit for position) using StrokeLimit() command.
Select [Example] - [MightyZap] - [UNO] or[LEO]—[ServoTester_ StrokeLimit]

#include <IPARACBOT ServoTesterShield.h> 1.StrokeLimit()
ddefine IDLNUM O - Setting max(long)/min(short) position limit to control servo motor

position’s limit.
- User may decrease max(long) stroke limit or increase min(short)

[RROBOT _ServaTesterShield Tester(&Seriall); stroke limit.
2. Shot Stroke(A)
Long Stroke(C)

void setup() { -
Tester Mightyzap.begin(32);

void loop() 1 B
Tester Mightvzap. Strokelinit{ID_NUM, Lona, 3095);
Tester Mightyzap.goalPosition( D_NUM, 4095)
delay {10003

Tester Mightyzap. Strokelinit{1D_NUN, Short, 1000 ;
Tester Mightyzap.goalPosition(|D_WUM,00;
delay(1000);

ester.Mightyzap .StrokeLimit(int ID_NUM ,int Direction)/Parameter Read

. Function : Servo Motor position limit read

. Parameter
-ID_NUM: Servo motor ID
- Direction : Direction of Servo motor (Long or short)

ester.Mightyzap .StrokeLimit(int ID_NUM,int Direction, int position)/Parameter Write|

. Function : Servo motor position limit setting

. Parameter
-ID_NUM: Servo motor ID
- Direction : Servo motor position direction setting

Data Bit
Short Retract(min) limit position
Long Extend(max) limit position

- Position : Limit position value setting (default : 0~4095)
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6.12.Example - Resolution Factor

Example to set Resolution of servo motor position using ResolutionFactor() command.
Select [Example] - [MightyZap] - [UNO/LEO]—[ServoTester_ ResolutionFactor]

#include <IRROBOT_ServoTesterShield. hs
#define ID_HUM O

|RROBOT _ServoTesterShield Tester(&Seriall):
int Resolution;

int Display=1;

void setup() {
Serial . begin{9600);
Tester.Mightyzap.beain{32):
while (! Serial);

b

void loop() {

if(Display==1){
Tester Mightyzap.goalPosition{ ID_NUM,512);
delay(1000);
Tester.MWightyzap.goalPosition(|D_NUM,0};
delay (10000
/¢ Factor 1: Resolution 4096
/f Factar 2: Fesolution 2048
// Factor 37 Pesolution 1024
// Factor 4: Pesolution 612
Serial print{"Input Resolution Factor(1~4) = ");
Display=0;

t

if(Serial.available()) {
Resolution = Serial.parselnt();

Serial .printn{Resalution);
delay (500 ;
Display=1;

Tester.Mightyzap.resolutionFactor{ |D_NUM, Resolution):

- ResolutionFactor()
Change positional resolution of Servo motor
to 512/1024/2048/4096 (default : 4096)
- The Higher resolution, the higher positional accuracy

Resolution factor can be changed by serial communication.

ester.Mightyzap.ResolutionFactor(int ID_NUM)/Parameter Read

o Function : Servo motor resolution read

. Parameter
-ID_NUM: Servo motor ID

ester.Mightyzap.ResolutionFactor(int ID_NUM, int
ResolutionFactor)/Parameter Write|

. Function : Servo motor resolution setting
. Parameter
-ID_NUM: Servo motor ID
- ResolutionFactor: Servo motor position resolution
Data Description

1 4096 (Setting positional resolution to 0~4096)
2 2048 (Setting positional resolution to 0~2048)
3 1024 (Setting positional resolution to 0~1024)
4 512 (Setting positional resolution to 0~512)
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6.13. Moving Speed

Example to set servo motor speed using MovingSpeed() command.
Select [Example] - [MightyZap] - [UNO/LEO]—[ServoTester_ MovingSpeed]

#include <IARACBOT ServoTesterShield, hzx 1.movingSpeed()
Hdefine |D_HUM O - Set moving speed.
\ ) . - 0: Max speed
!HHUEUT_Serv?TesterShleId Tester(&Seriall); ~1~1023 : the higer value, the faster speed.
int Speed, Display=1: - To be initialized to 0 when Power is applied again.
void setup() { 2.Check operation status by moving() function.
Serial begin(E00); (1 : moving, 0: not moving)
Tester Hightyzap.begin(32); 3. Change servo motor speed by serial communication and check its
while {1 Seriall); G
I
void loop() {
if(Display ==1} {
Tester Miahtvzap.aoalPasition{IDLNUM,0);
de[ay(R00);

while(Tester. Mightyzap. foving( IDLNLMYY;

Tester Mightyzap,goalPosition( 1D_NUM, 4095 ;
delay(500);
while(Tester, Mightyzap, Hoving(ID_NOM));
Serial.print("Mew Speed[0~1023] : ");
Display=0;

'

Pf(Serial.available()) {
Speed = Serial.parzelnt();
Tester. Mishtyzap.novingSpeed( 1D_NUM, Speed);
Serial.printIn{Tester Mightyzap, novinaSpeed(|D_NUND;
delay(500);
Display=1;

ester.Mightyzap.movingSpeed(int ID_NUM)/Parameter Read
. Function : Servo motor moving speed read

o Parameter
-ID_NUM : Servo motor ID

ester.Mightyzap.movingSpeed(int ID_NUM,int speed)/Parameter Write|

o Function : Servo motor moving speed value setting

o Parameter
-ID_NUM: Servo motor ID
- Speed: Setting servo speed between 0 ~ 1023 (0:Max speed, 1~1023 : the higher value, the faster speed)
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6.14 Force Limit

Example to set Force limit by ForceLimit() command.
Select [Example] - [MightyZap] - [UNO/LEO]—[ServoTester_ ForceLimit]

#include <|BROBOT ServoTesterShield. b ForceLimit()
#detine [D_HUH D - Servo motor force limit setting
|BROBOT _ServoTesterShield Tester(&Seriall); - Set between 0~1023. The higher value, the stronger force.

- when Power is applied again, Max force value will be copied to

, o Force limit value.
int Forcelimit;

Change force by ForcelLimit() function and check operation status.

void setup(] { The lower force may make slower operation.
Serial.begint9600);

Tester Mightyzap, beain(32);
while {1 Seriall;
Serial.print("+ Max Force[0~1023] - ");

void loop() {
Tester Mightyzap.goalPositiont ID_NUM, O} ;
delay(1000);
Tester Mightyzap.goalFPosition ID_NUM, 4015);
delay(1000);

if(Serial . available()) {
ForceLimit = Serial. parselnt(};
Tester Mightyzap. forcelinit(ID_NUM, Forcelimit);
Serial.print n{Forcelinit);
Serial.print("+ Max Force[O~1023] - ");

. Function : Servo motor force limit read

o Parameter
-ID_NUM: Servo motor ID

ester.Mightyzap.maxForce(int ID_NUM, int Force)/Parameter Write

. Function : Servo motor force limit setting

o Parameter
-ID_NUM : Servo motor ID
- Force : Set Servo motor force between 0 ~ 1023
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6.15. Max Force

Example to set Max force by using MaxForce() command.

Select [Example] - [MightyZap] - [UNO/LEO]—-[ServoTester_MaxForce]

The function of Max force is same as Force limit described previously. But Max force is non- volatile value, so it will not be removed
even after power off while Force limit is a volatile parameter and will be removed when power is off. Thus, Max force setting will be
copied to Force limit value when the servo reboots.

#include <|RROBOT _ServoTesterShield. bz MaxForce()

#define [D_NUM O - Setting/check Max force of Servo motor.

|RROBOT _ServoTesterShield Tester{&Seriall); Set between 0~1023. The higher value, the stronger force.

int MaxForce: The difference from Force limit is that Max force is a non-volatile

int ForceLimit; value while force limit is a volatile value. When power is applied

int Display=1; again, Max force value will be copied to Force limit value.

void setupl) { Change max force using MaxForce() function and check how it works
Serial.begin{9600); with force limit.

Tester.Mightvzap.begin(32];
while {1 Serial);

F

void loopl) {

f{Display==1){
MaxForce = Tester.Mishtvzap.naxForce( |D_NUW);
Serial .print("Max Force @ ");
Serial.print In{MaxFarce);
ForcelLimit = Tester. Mightyzap, forcelinit{1D_HIM);
Serial .print("Force Limit = ");
Serial.print In{ForceLinit];

Serial.printin(” )i
Display =0:

h

if(Serial available()) {
MazForce = Serial.parselnt():
Tester MightyzapMax . naxForce( |D_HUM, MaxForce] ;
Display =1:

}

ester.Mightyzap.maxForce(int ID_NUM)/Parameter Read

o Function : Servo motor max force read

o Parameter
-ID_NUM: Servo motor ID

ester.Mightyzap.maxForce(int ID_NUM, int Force)/Parameter Write

o Function : Servo motor max force setting

o Parameter
-ID_NUM : Servo motor ID
- Force : Set Max Force value between 0 ~ 1023
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6.16. Compliance Margin

Set maximum positional error allowance using ComplianceMargin() command.
Select [Example] - [MightyZap] - [UNO/LEO]—[ServoTester_ComplianceMargin]

#include <IRAOBOT _ServoTesterShield. hx

et ine 1DHLH complianceMargin()

IFROEOT _ServoTesterShield Tester{&Seriall); - Set maximum positional error allowance
- The higher compliance margin, the higher deadband. The lower
int Margin, Position, Display=1; compliance margin, the higher accuracy, but the higher chance of
jitter.

void setup() {
Serial . begin(9600);

Tester Mightyzap. beain(32): Compliance margin can be set for each retract(short) and
while (1 Seriall; extend(long) direction.
t
Check position error range using goalPosition() command.
void loop() {
i#(Display == 1) { ester.Mightyzap.complianceMargin(int ID_NUM,int Direction)/Parameter|
Tester.Mightyzap.goalPosition(1D_NUM,O); Read
delay(1000) 5 . Function : Compiance Margin read
Position = Tester.Mightyzap.presentPosition(ID_HUM);
Serial print(" - Short Position @ "); ° Parameter
Serial printin{Pasition); -ID_NUM:  Servo motor ID
- Direction
Tester Mightyzap. goalPosition{ 1D_NUM, 4095) ;
delay(1000); Short Compiance Margin for retract(short) direction
Position = Tester.Mightyzap.presentPosition(ID_HUN); Long Compiance Margin for extend(long) direction
Serial print(" - Long Position @ ")
Seria' ‘pr?”“”('?”f“fm”); ester.Mightyzap.complianceMargin(int ID_NUM, int Direction, int
Serial.print/n(" "); margin)/Parameter Write|
Serial print("+ Hew Compliance Margin @ ");
Display = 0; . Function : Compiance Margin setting
i . Parameter
if(Serial.available()) { -ID_NUM: Servo motor ID
Wargin = Serial.parselnt(); - Direction
Tester.Mightyzap.conpliancedarain{ID_NUM, Shart  Margin);
;Zsrtiea[i M;f?;ff:?ﬁ:fsm?ncemargm( [D-AUM. Long, Harsin) Short Compiance Margin for retract(short) direction
Display‘ - | Long Compiance Margin for extend(long) direction
v - Margin : Compliance margin means error range between goal
b position and present position. The higher compliance margin, the higher

deadband. The lower compliance margin, the higher accuracy, but the higher
chance of jitter.




6.17. Punch

Set current amount of servo motor using Punch() command.
Select [Example] - [MightyZap] - [UNO/LEO]—-[ServoTester_Punch]

#include <IRAOBOT _ServoTesterchield. he m_zap.Punch()
Hdefine [D_NLM 0
IRROBOT ServaTesterShield Tester(&Seriall);

Punch is a minimum current for servo motor operation. The higher
punch value, the higher stall torque, but the higher chance of jitter if

it is too high.
int punch_data;
int Display = 0; Check minimum operating current of servo motor using Punch()
function.
void setup() {
Serial . beain{9600); Control minimum operating current of servo motor using Punch()
Tester.Mightyzap.begin(32); function.Punch() and check difference of servo motor operation.

while (! Serial);

Serial.print("Present Punch = ");
Serial.printIn{Tester Mightyzap Punch(1D_NLM));
Serial.print("Input Punch @ ");

void laap() {
if(Display ==1 N
Tester Mightvzap.goalPosition( |D_NUM,0);
delay(1000);
Tester Mightyzap,goalPosition [D_HUM, 4095)
delay(1000);
Serial.print("Input Punch : ");
Digplay = O;
t
if(Serial available()) {
punch_data = Serial.parselnt();
Tester Mightyzap. Punch( |D_HUM, punch_data);
Serial.printIn{Tester Mightyzap, Punch(D_NLM));
delay(500);
Display = 1;
'
t

ester.Mightyzap.Punch(int ID_NUM)/Parameter Read

. Function : Servo motor Punch value (min operating current value) read

o Parameter
- ID_NUM : Servo motor ID

ester.Mightyzap.Punch(int ID_NUM, int Punch)/Parameter Write|

o Function : Servo motor Punch value (min operating current value) setting

o Parameter
- ID_NUM : Servo motor ID
- Punch : Min. current for motor operation.
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6.18. Punch Initial

Set initial current of servo motor using Punchinitial() command.
Select [Example] - [MightyZap] - [UNO/LEO]—[ServoTester_Punchlnitial]

#include <IRROBOT ServoTesterShield, hx Punchinitial()

#define [D_WLW O - Set punch initial value.
|RROBOT _ServoTesterShield Tester(&Seriall);
Punch initial value will be saved at Punch parameter when power is

int Punchlnitial; applied to servo motor.
int Punch;
int Display=l; After changing Punch initial value, Check saved Punch initial value by

applying power again (reboot).
void setup() {
Serial . begin{9600);
Tester Mightyzap beain(32);
while 1 Serial);

'
void loop() {
if{Display==1{
Punchinitial = Tester.Mightyzap, Punchinitial(ID_NUM);
Serial.print("Punch Initial Yalue: ");
Serial.printIn{Punchinitial);
Punch = Tester Mightyzap.Punch(|D_NUM);
Serial .print("Punch = ");
Serial.printIn{Punch);
Display =0:
'
if(Serial available()) 1
Punchlnitial = Serial.parselnt();
Tester.Mightyzap, Punchinitial (ID_NUM, Punchinitial);
Display=1:
t
t

. Function : Servo motor Punch(min operating current value) initial value read

. Parameter
- ID_NUM : Servo motor ID

ester.Mightyzap.Punchinitial(int ID_NUM, int Punch)/Parameter Write|

. Function : Servo motor Punch(min operating current value) initial value setting

o Parameter
- ID_NUM : Servo motor ID
- Punch : Punch Initial Data
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6.19. PID

Set optimal operation of servo motor using PID command.
Select [Example] - [MightyZap] - [UNO/LEO]-[ServoTester_PID]

#include <IFROBOT _ServoTesterShield.h
#define [D_NUM O

|RROBOT _ServoTesterShield Tester(&Seriall);
int pData,iData,dData;:

pidGain()
- Set each PID value of Servo motor

int Display=1; After setting each PID value, check the difference of operation.
void setup() { Put each PID value with a space in Serial window as below.

Serial . begin{9600); 2018 32

Tester. Mightyzap.begin{32);

while (1 Serial): & COMT (Arduino Leonardo) - O X
! 2018 39 &

+ PID Gain = 32, 18, 32
+ PID Gain = 32, 18, 32
void loopl) {

if(Display==1){

Serial.print("+ PID Gain = "J;

pData = Tester.Mightyzap.pidGain{ |D_NUM, pGain);
iData = Tester.Mightvzap.pidGain{ ID_HUM, iGain):
dData = Tester.Mightyzap.pidGain{ |D_NUM,dGain);
Serial.print(pData); Serial.print(", "1;
Serial .print(iData); Serial.print(", ");
Serial .print In{dData);

Tester.Mightyzap.goalPosition(|D_HUM, 4095 ;
delay(1000);
Tester.Mightyzap.goalPosition{|D_NUM,0O);
delay(1000);
Display = 0;

t

if(Serial.available{)) {
plata = Serial .parselnt

A= 238 line ending &5 +| 9600 2=I0|E ~ Clear output

()

iData = Serial .parselnt();

dData = Serial .parselnt()

Tester.Mightyzap.pidGain{ID_NUM,pGain, pData);

Tester.Mightyzap.pidGain{ID_NUM, iGain, iData);
Tester.Mightyzap.pidGain{ID_NUM,dGain,dData);
Display = 1;

t
t

ester.Mightyzap.PID(int ID_NUM, int PID)/Parameter Read

. Function : Servo motor PID value read

o Parameter
-ID_NUM: Servo motor ID
- PID : pGain, iGain, dGain;

ester.Mightyzap.PID(int ID_NUM, int PID, int Gain)/Parameter Write|

. Function : Servo motor PID setting

o Parameter
-ID_NUM: Servo motor ID
- PID : pGain, iGain, dGain
- Gain : Each PID Gain value
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[Appendix - Arduino PC Development Environment Setting]

IR-STS01, Arduino Servo Tester Shield can be used with Arduino Uno or Arduino Leonardo. User needs to set Arduino development
environment as below for program operation.

1 Install Arduino IDE

1. Select Window installer from https://www.arduino.cc/en/main/software

! @ Arduino - Software

&« 3 C ! & orFEs | httpsy//www.arduino.cc/en/main/software 3] ‘ﬁ'| :

(© O] SIGN IN =
Download the Arduino IDE

Windows installer

Windows ziP file for non admin install

ARDUINO 1.8.2 Windows app| Get 13

The open-source Arduino Software (IDE) makes it easy
to write code and upload It to the board, itruns on Mac OS X10.
Windows, Mac OS X, and Linux. The environmentis
written in Java and based on Processing and other
open-source software

This software can be used withany Arduing board Linux 64 bits
Refer to the Getting Started page for installation Linux ARM
instructions.

Linux 32 bits

Release Notes
Source Code
Checksums (sha312)

2.Download by “JUST DOWNLOAD”.

& Arduino - Donate

= c ‘ & otHE | httpsy//www.arduino.cc/en/Main/Donate

Q W@ SIGNIN

SINCE MARCH 2815, THE ARDUINO IDE HAS BEEN DOWNLOADED
TIMES. (IMPRESSIVE!) NO LONGER JUST FOR ARDUINO
AND GENUINO BOARDS, HUNDREDS OF COMPANIES AROUND THE WORLD
ARE USING THE IDE TO PROGRAM THEIR DEVICES, INCLUDING
COMPATIBLES, CLONES, AND EVEN COUNTERFEITS. HELP ACCELERATE
ITS DEVELOPMENT WITH A SMALL CONTRIBUTION! REMEMBER: OPEN

SGURCE IS LOVE!

$3 $5 510 $25 $50 OTHER \

JUST DOWNLOAD

CONTRIBUTE & DOW|

3. Run arduino-1.8.2.exe after download.

arduino-1.8.2-wind
OWS

38



IR-STSO1 Servo Tester Shield Manual V.1.1

4. Install software as following.

€5 Arduino Setup: License Agreement = = ==

Please review the license agreement before installing Arduino. If you
.0 accept all terms of the agreement, didk I Agree.

GMU LESSER. GEMERAL PUBLIC LICEMSE -
Version 3, 29 June 2007
Copyright (C) 2007 Free Software Foundation, Inc. <htio://fsf.orgl>

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

This version of the GMU Lesser General Public License incorporates the terms
and conditions of version 3 of the GNU General Public License, supplemented
by the additional permissions listed below.

Cancel | Mullsoft Install System «3.0

Arduino Setup: Installation Options

Check the components you want to install and unched: the components
2.0 you don't want to install. Clidz Mext to continue.

Select components to install; Install Arduino software
Install USE driver
Create Start Menu shortout
Create Desktop shortout
Assodate .ino files

Space required: 413.6MB

Cancel | Mullsoft Install System 3.0 < Back | Mext > I

(& Arduino Setup: Installation Folder | & [

Setup will install Arduino in the following folder. To install in a different
2.0) folder, dick Browse and select another folder, Clidk Install to start the
installation.

Destination Folder

WProgram Files (3 i Browse. .. |

Space required: 413.6MB
Space available: 80.3GB

Cancel | Mullsaft Install Swstem «3.0 < Back | Install I
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€ Arduino Setup: Installing =] = | 23

S0

Extract: layout. png

N | |

5. Install driver when Windows asks it.

-2 Windows 29t @
0| A 2ZEQ0{E AISHAIZEYN?

0| &: Adafruit Industries LLC ZE{COM &L LPT)
- Al A AL Adafruit Industries

Adafruit Industries”S] &= E 0= SFAF Al E|(A): [ HAD J [ H x| 2 BHN) ]
W MEE 5 U= AAMRL ES0H A= EH0 T BX|SH0F TLCH BAFHE SHETET
A ATEYUE EHBH=

6. Click “Close” after installation.

(& Arduine Setup: Completed =] @ | &=

Completed

BTl

7. Run “Arduino” on your Windows wallpaper.

Arduing;
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2. Arduino IDE Basic Composition

Basic composition of Arduino IDE is as below.

t 133 OiF0|= 182 =

Compile button
g S °~  Upload button
Serial monitor button

Message area

1. Compile button : Program will be compiled. (Compile result to be shown at area#4)

2. Upload button : Upload to Arduino at the same time of compile (In case of compile error or Arduino & usb connection error
occur, it will be shown at area#4.)

3. Serial monitor button : When PC is connected with Arduino via USB, Arduino is able to send message to PC when its
operation. If program is written by Serial.write() or Serial.print() functions, user is able to check message on Serial monitor.

4. Message area : Various Error message, complie, upload result will be shown in this area.
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