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ABSTRACT

This thesis presents theory and implementation of robot arm section in computer

integrated manufacturing. The whole system consists of conveyor system, robot arm, humanoid

robot and insect robot. the purpose of this project is suppose automation manufacturing processes.

In order to use the knowledge to be applied to real life.

The operation of computer integrated manufacturing(CIM) is studied. Robot arm relating

in CIM is designed and implemented in this thesis. Component of robot arm can be explained as

following. Firstly, the structure of robot arm is designed and constructed by a piece of acrylic and

6 servo motors for each joint movement. The movement of robot arm like a human arm. It can

hold an object. Secondly, necessary electronic circuits including input keypad joystick ,processer

and recorder are implemented. Then the computer program written in visual c++ language is

used for control robot arm.

II
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Mass
Characteristic Production
Structure
. Span of control Wide Narrow
Hierarchical levels Many Few
Tasks Routine, repetitive Adaptive, craftlike
Specialization High Low
Decision making Centralized Decentralized
Qverall Bureaucratic, mechanistic Self-regulation, organic

Human Resources

Interactions Stand alone Teamwork

Training Narrow, one time Broad, frequent

Expertise Manual, technical Cognitive, social
Solve problems

Interorganizational

Customer demand Stable Changing
Suppliers Many, arm’s length Few, close relations

Source: Based on Patricia L. Nemetz and Louis W. Fry, “Flexible Manufacturing Organiza-
tions: implications for Strategy Formulation and Organization Design,” Academy of Man-
agement Review 13 (1988): 627-38; Paul S. Adler, “Managing Flexible Automation,”
California Management Review (Spring 1988} 34-56; Jeremy Main, “Manufacturing the
Right Way,"” Fortune, 21 May 1990, 54-64.
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AVR Arduino Pin ET-EASY 188 STAMP Pin Arduino AVR
PDO Digital-0 1 28 +5V(+Vin} +5V(+Vin}
PD1 Cigital-1 2 27 +VCC(+5V) | +VCC{+5V)
PD2 Digital-2 3 26 RESET# RESET{PCE:
PD3 Digial-3 4 25 Anaicg-0 PCO/ADCO
PD< Digial-2 5 24 Anaicg-1 PC1/ADCH
PO3 Digral-5 6 23 Analeg-2 PC2/ADC2
PDS Digital-6 7 22 Anaiog-3 FC3/ADC3
PD7 Dignal-7 8 21 PC4/aDC4
PEC Digital-3 9 20 PCHADCS
PB1 Digital-9 10 19 ADCS
pB2 Digral-10 11 18 Analog-7 ADC7
PB3 Digital-11 12 17 “VCC(+3V) | +VCC{+5V)
PB4 Digital-12 13 16 +AREF +AREF
GND GND 14 ; 15 Digital-13 FBS

31 223 msdeassuidaygaunuesa ET-EASY 168 STAMP

2.5.1.1 ¥ilaves ivesTwema il ¥ lunuuna
+ Servo MG945 Towerpro : Stall torque: 10 kg.cm(4.8V),13kg/cm(6V)

Operating speed: 0.23 sec/60degree(4.8v), 0.2 sec/60degree(6v)

Operating voltage: 4.8-7.2V
« Servo S3003 : Stall Torque : 3.2 kg.cm (4.8V), 4.1 kg.cm (6.0V)
Operating Speed : 0.23sec/60 degrees(4.8V), 0.19sec/60 degrees(6.0V)
Operating Voltage : 4.8-6.0 V
« Micro Servo SG90 9 g. : Stall Torque : 1.2 kg.cm (4.8V),
Operating Speed : 0.12 sec/ 60 degrees(4.8 V),

Operating Voltage : 4.0 to 7.2 volts
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311 32 e IRA T UYBUYUAR(Top veiw)

3.1.2 RC Servo motor

'
A o w

dmszneundinydnediasie RC Servo motor Fafivtnafiaa laifiu 13 kg.em Fald

o w T SO i o
duduidalunsmyudose daiiniuua 6 Yode 314 RC Servo motor 6 §72

Servo Horn
Output Gear ?
intermediate - Servo Screw
Gears
Ol;tput
Bushing

311 3.3 ssdszneunIgluves Servo motor
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F
P neutral ! Servo at 0°

m -Pulse Width: 1.5ms
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-Pulse width: 2.0ms
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3.1.3.2 auvedneulnsaaes

311 3.7 voSA ET-Easy168 STAMP

taon 14 AVR {1 ET-Easyl68 STAMP lumsioufmduiionivaumsindeniives
d 4 4 I
\es lwemes Ty ET-Easyl6s STAMP ifluyesalulasaoulnsameslunszna AVRS
+ 9y
vaand enldiues ATMEGA168 (lu MCU 1sededa wennniugainielugiveda
8414391101 10® USB BRIDGE ve3 FIDI 1105 FT232R d15afaaofuneiinaes PC Hu
k4 o Y J 4 v <
N4 PORT USB 18 Tnoas a1 uesa ET-Easy168 STAMP ifiuvuesa naaseldeiuauiasn
A a Y L7 d’/ Ao 1-.4_.] 1 9 (] Y a =% =
eunsou ldrersasiugmisuiudenisidauedaudese Wowdidouats UsB 11n
) 9
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Yy o J Y Y o A Y Yo A
1ag DOWNLOAD CODE 119171950 W5@Ni“ﬁﬂWﬂ’lﬁﬂﬂa@ﬂﬁﬁ@cl%Q']ullﬂ Un

Auauifvesuesa
+ 1on 1% MCU Asza AVRS 105 ATmegal68 ¥99 ATMEL Run A277 16,00 MHz

- iM138A2091 Flash dnSwdlouTisunsu 16KByte a11Fmswann T sunsusiiy
> A A k7 (Y 1
YUY AVRISP 1130 14Kbyte 110 l¥mMsnau1llsunsuiIuss Uy Boot Loader

RS232
-1 SRAM 1Frumma 1KByte 1az EEPROM 1997141410 512 Byte
- 11 GPIO 1Ha1uswau 22
« Digital GPIO 3114794 14 1@

+ Analog Input (ADC) ¥11@AWazBea 100a §11491 8 %94
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- 9270199142194 9UY Pin Header 5202419 2.54mm(100mil) YU1A 28 Pin (#114a¥14Pin)
32U 19600mil(1.5cm) DmonsiiliaeszygndlFau uay ve10995 VO aunsaldiy
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ET-EASY168 STAMP

L
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e
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»
&
b2
B
)
a8
)
)
.
pe
L

e

pEs s

AVR Arduino Pin
PDO Digital-0 1
PD1 Digital-1 2
PD2 Digital-2 3
PD3 Digital-3 4
PD4 Digital-4 5
PD5 Digital-5 6
PD6 Digital-8 7
PD7 Digital-7 8
PBO Digital-8 9
PB1 Digital-9 10
PB2 Digital-10 11
PB3 | Digital-11 12
PB4 Digital-12 13
GND GND 14

Pin Arduino AVR
28 +5V(+Vin) +5V(+Vin)
L7 +VCC(+5V) | +VCC(+5V)
26 RESET# RESET(PCS;
25 Analog-0 PCO/ADCO
24 Analog-1 PC1/ADCH
23 Analog-2 PC2/ADC2
22 Analog-3 PC3/ADC3
21 Analog-4 PC4/ADC4
20 Analog-5 PC5/ADCS
19 Analog-6 ADCB
18 Analog-7 ADC7
17 +VCC(+5V) | +VCC(+5V)
16 +AREF +AREF

15 Digital-13 PBS

3UM 3.10 nsdeassndyamueIuesa ET-EASY 168 STAMP
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3.1.3.2.1 wihfivesndyanadumsl¥anuuuy “Arduino Project”
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. +veeH+5V) Wuvumasiglyaeadudunileulddu +vee voe MCU dsgatiezsy
(Y J (Y [ 1 ’ g
UIIRHINNIN 2 UMEY Arefufle VITVUTIAY +SV(+Vin) 91A71 28 YBIVDIA LALIIN

3 J = E o k2 @ [ Yy Y
Y1+VUSB(+5V) 31092 USB 1941954 Taeil Diode ﬂﬂﬁﬂuﬂ?iﬂ@uﬂﬁﬂ%@ﬁuiGﬂubl’mﬁ’.]

[

1< o o o o a @
« +AREF (Humndmsusy mapmmmué’wm (Analog Reference) TR u1993 Analog Input

Tunsfidaeams 1Fusdus 19899 eun
I~ [ o {
- RESET# tluandeya s RESET 409 CPU M191U# Logic “0”

« Digital[0..13] 1¥11 1O 1141 Digital 1370 14 nu¥onsefudaaias Logic TTL (5V) #1199

« Analog[0..7] u’“]mn Input 111 Analog AWINTY Input VY Analog 0..+5V

3.2%Tinveuwesn

+ Servo MG945 Towerpro : Stall torque: 10 kg.cm (4.8V),13kg/cm(6V)

Operating speed: 0.23 sec/60degree(4.8v), 0.2 sec/60degree(6v)

Operating voltage: 4.8-7.2V
+ Servo S3003 : Stall Torque : 3.2 kg.cm (4.8V), 4.1 kg.cm (6.0V)
Operating Speed : 0.23sec/60 degrees(4.8V), 0.19sec/60 degrees(6.0V)
Operating Voltage : 4.8-6.0 V
* Micro Servo SG90 9 g. : Stall Torque : 1.2 kg.cm (4.8V),
Operating Speed : 0.12 sec/ 60 degrees(4.8 V),

Operating Voltage : 4.0 to 7.2 volts
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#include <Keypad.h>

#include <EEPROM.h>

const byte ROWS = 4; //four rows

const byte COLS = 4; //four columns

//define the cymbols on the buttons of the keypads

char hexaKeys[ROWS][COLS] =

(lov’v 149143t } :
{'4','5','6','7' } :
{v8|‘|9"1av‘lbl}'

{’c','d','e"'f‘}

¢ ' ' o ' a KL gy . A
i L{Iuﬂﬁﬂﬁfiu@ﬂWLW\E‘]ZG‘HLH’?HQ(IM mmﬂm‘lﬁmmu ﬂ}J SWLAAZNATNINDG
byte rowPins[ROWS] = {3, 2, 1, 0}; //connect to the row pinouts of the keypad

byte colPins[COLS] = {7, 6, 5, 4}; //connect to the column pinouts of the keypad

//initialize an instance of class NewKeypad

Keypad cusomKeypad = Keypad( makeKeymap(hexaKeys), rowPins, colPins, ROWS, COLS);

y msﬁmuﬂf{ﬁ'nﬁuiﬁﬁuﬁmﬂwhaf] Wumsnuasisudud vewn aTmnsaiauld mymcsiﬁaﬁ 16
int i = 800;

int j = 800;

int k = 800;



int m = 800;

int n = 800;

int p = 800;

int addr = 0; /A1 woRuAs T Ty EEPROMISUIFRAWMUST o
byte value = 0; // 72?

sawand sl unsdum semsie o198y Tud
byte ii = 0;

byte jj = 0;

byte kk = 0;

byte mm = 0;

byte nn = 0;

byte pp = 0;

noylshif

int sensor = 0;

1 i

void setup()

Serial.begin(9600); / set baudrate //

// PORT D 8-13 L{]u output
pinMode(8,0UTPUT); // set pin No. //
pinMode(9,0UTPUT);
pinMode(10,0UTPUT);
pinMode(11,0UTPUT);
pinMode(12,0UTPUT);

pinMode(13,0UTPUT);

41
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// receive sensor signal condition //

pinMode(6, INPUT);

1 //

void loop()

char customKey = cusomKeypad.getKey();

[ s ¥
=

v 1 1 o o Y ld' o ] :/l 41 9/
11 if (customKey 1= NO_KEY) - 1 laitimsnagulaqiay Ardeiios dal senvo agiidumiaiuq lisees msaz 14

A8 viod loop() //

::1' & v 5 A 4 s
sidumsiimua wad msiiauliunimes 12 Ui 1/50 0.02s o 20000 us.

digital Write(8, HIGH): // servo will high at 800 =i.This period
delayMicroseconds(i);

digital Write(8, LOW);

I v A
delayMicroseconds(20000-1); // 1103 1960 1 servo will LOW at 20000-800 this is period

digitalWrite(9, HIGH);
delayMicroseconds(j);

digitalWrite(9, LOW);

I @ A
delayMicroseconds(20000-); // 83 138197 2

digital Write(10, HIGH);
delayMicroseconds(k);

digital Write(10, LOW);



Iy o A
delayMicroseconds(20000-k);// s BT I'Jﬂ 'Jﬁ 3

digitalWrite(11, HIGH);
delayMicroseconds(m);

digital Write(11, LOW);

Iy o o
delayMicroseconds(20000-m);// s4® I I'N] ’Jﬁ 4

digital Write(12, HIGH);
delayMicroseconds(n);

digitalWrite(12, LOW);

s o A
delayMicroseconds(20000-n):/ 1483 13AM 5

digitalWrite(13, HIGH);
delayMicroseconds(p);

digitalWrite(13, LOW);

IS o a
delayMicroseconds(20000-p);/ 183 139137 6

v
// Servo 1IN 1/

/sw 1+ //

if (customKey =='0') // customKey is a first SW.

i=1i+50;// A period of servo when it's ON is up 50 per time that u push SW.

° a ' ' S @ 1 o aa
if(i >2200) /81 MUMITILUIFUIIN 800 T WINATT 2200 A7 i max AT 2200 8A Avvua Al



44

i=2200;

delay (100);

Serial.print("i+=");

< v ' 1
Serial printin@); / I UM sHeraIHa ¥ wneq 1a 1Uae w1 Insuda

I sw 1-//

v Yy '
if (customKey =='1') // YN AU AN IVUUBDYN I 800

i=i->50;

if(i < 800)

i=800;

delay (100);
Serial.print("i-=");

Serial.printIn(i);

o a
/AN 21/
I sw 2+ 1/

if (customKey == 2')
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j=j+s0;

if (j>2200)

{

j=2200;

delay (100);

Serial.print("j+=");

Serial.println(j);

}
1sw2-11
if (customKey
{
J=1:200;
ifj < 800) L CTII
¢ 12
{
j=800;
}
delay (100);

Serial.print("j-=");

Serial.println(j);
}
v
HAIN 37/
I sw 3+ //
if (customKey == '4')

( = - Y o U v = = ) 1 Y o v ¢ v v
nanstiluenarsianulidmsunisidnuienisfinwivinuy ey nlvhluldusslevdsmunizen

LiFmstifln g vivau Snvahudlvidaudasiomuazdetdnsdiisiivesenansmnaseniinisuaiuly
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if (k >2200)

k =2200;

delay (100);

Serial.print("k+=");

Serial.printin(k);

/' sw 3-1/1

if (customKey =='5")

{

k=k-50;

iftk < 800)

delay (100);

Serial.print("k-=");

Serial.println(k);

}
b d'
119N 4/
1 sw 4+ /f

if (customKey =='6')

{

m=m +50; - Yo W v - = 7] i ¥ o v 2% v
nastidudnasianulidmsunisidnumenisfinwivinuuy ldeygnlmiluldusslevdsiunisen

Ly fAsEBAY nedu Snvvihudlvidaudasieonuaysiesnddiadivedenarsnnasaniinsinluly
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m = 2200;

delay (100);

Serial.print("m+=");

Serial.println(m);

}

1/ sw4-1/

if (customKey ="'7")

{

m=m - 50;

if{m < 800)

m = 800;

delay (100);

Serial.print("m-=");

Serial.println(m);

)
v 4’

1IN 5/
Isw 5+ /1
if (customKey == '8')

(

n=n+50;

if (n>2200) = Yo o v ~ = L i v o v ¢ v v

enasuuenasianulidwiunisidanuienisfnyiriiny leygislmhluldusylosuaunisem

Lidtnsdiles vivau Snvinudlvidauwdasionuazdodnsdiindivesenalsnaseniinisuiiuly
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n=2200;

delay (100);

Serial.print("n+=");

Serial.println(n);

}

1l sw 5- 11

if (customKey =='9")

{

n=n-50;

if{n < 800)

n = 800;

delay (100);
Serial.print("n:
Serial.println(n);

}

a ﬂ'

/AN 61/

/' sw 6+ /]

if (customKey == 'a')
{
p=p+50;
if (p>2200)
{

p = 2200;

1z a v o o v =~ = e v | v o v ¢ v %
nastiluenansianulidmsunisidnumenisinwivinuu ldeygnlvdluldusslevdaiunisen

lidnsdllan Nsdu dnnehudlvdaudasieniuarsiesddsiadiveenarsynassniinsiluly



delay (100);

Serial.print("p+=");

Serial.println(p);

/] sw 6- 1/

if (customKey == 'b')

p=p-50;

if(p < 800)

p=800;

delay (100);

Serial.print("p-=");

Serial.printIn(p);

1 1/

g 1
/AU //

if (customKey == 'c')

ey IS5 o o v IR o 4 Y1 ‘a 4
ii =i/10; //ﬂﬁLﬂ?JﬂTL"]fE)iI'JWW] 1 %:'Imflu Vl,‘llﬂ WUNIT 1119 10 LWE]KI’H?H "lllLﬂ’Ll 256 ul‘U@]

- r Ay ) ! 1 7o
EEPROM.write(addr, ii); // EEPROM.wri(e(V]'ILL?mQLiuﬂu,ﬂﬂ‘ﬂﬁlﬂﬂmuﬂuiﬂﬁuﬂm’eﬁﬂ%ﬂu)

addr =addr+ 1,/

49



ji=jno;
EEPROM.write(addr, jj);

addr=addr + 1;

kk = k/10;
EEPROM.write(addr, kk);

addr = addr + 1;

mm = m/10;
EEPROM.write(addr, mm);
addr =addr + 1;

nn =1/10;
EEPROM.write(addr, nn);
addr = addr + 1;

pp = p/10;
EEPROM.write(addr, pp);
addr = addr + 1;

if (addr == 512) // addr maximun size EEPROM : 512 byte /

addr =0;

A o ey o Yo 1 a v
delay(500); // dalay DT @3 UNITAATWE 81991 1R AdR 14 /

50
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' 1 9 2 a EY & Y1 0 v Y = a 1
/1 DIUAN %zl‘lﬂﬁﬁvﬂﬁl 10 IINNIT AW 10 m‘thwa 1ﬁﬂ11£ﬁﬂﬁlﬂuﬂ1 NANIDYLVUDULAY AN i-p//

/

if (customKey == '¢")

ii = EEPROM.read(addr-6): /8 THA A U1 0
i=ii * 10;

Serial.print(addr-6);

Serial.print("\t");

Serial.printIn(i);

jj ~ EEPROM read(addr5), /8TUAIMA MM 1
J=iita0;

Serial.print(addr-5);

Serial.print("\t");

Serial.println(j);

kk= EEPROM.read(addr-4);//@|Tuﬁjﬁﬁqllﬁﬁq 2
k =kk * 10;

Serial.print(addr-4);

Serial.print("\t");

Serial.printin(k);

mm = EEPROM read(addr-3);/8 TH AT UL 3
m=mm * 10;

Serial.print(addr-3);

51



Serial.print("\t");

Serial.println(m);

an = EEPROM.read(addr-2)/8 1 ARG M4 4
n=nn * 10;

Serial.print(addr-2);

Serial.print("\t");

Serial.printin(n);

bp = EEPROM read(addr- /8 WA UMY s
p=pp * 10;

Serial.print(addr-1);

Serial.print("\t");

Serial.printin(p);

if (addr == 512)

addr = 0;

delay(500);

// receive sensor signal condition //

52



sensor = digitalRead(6); // read digital signal from input pin no.6 //

if (customKey == 'f)

addr2 =0;

for (int y=1;y<=6;y++)

ii = EEPROM.read(addr2);

addr2 = addr2 + 1;

jij = EEPROM .read(addr2);

addr2 = addr2 + 1;

kk = EEPROM.read(addr?);

addr2 = addr2 + 1;

mm = EEPROM.read(addr2);

addr2 = addr2 + I;

nn = EEPROM.read(addr2);

addr2 = addr2 + 1;

pp = EEPROM.read(addr2);

addr2 = addr2 + 1;

i=ii* 10;



=i

k =kk * 10;

m=mm * 10;

n=nn* 10;

p=pp*10;

digitalWrite(8, HIGH);

delayMicroseconds(i):

digital Write(8, LOW);

delayMicroseconds(20000-i);

digital Write(9, HIGH);

delayMicroseconds(j);

digital Write(9, LOW);

delayMicroseconds(20000-j);

digital Write(10, HIGH);

delayMicroseconds(k);

digitalWrite(10, LOW);

delayMicroseconds(20000-k);

digitalWrite(11, HIGH);

delayMicroseconds(m);

digitalWrite(11, LOW);

delayMicroseconds(20000-m);

digitalWrite(12, HIGH);

delayMicroseconds(n);

digitalWrite(12, LOW);

delayMicroseconds(20000-n);

digitalWrite(13, HIGH);

delayMicroseconds(p);

digital Write(13, LOW);
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delayMicroseconds(20000-p);

delay(4000);

if (addr > 35)

{

addr=0;

g = Y o [ v = = ) (| Y o v & v v
nastiluenasianulidmsunisldnunenisfinwvinuu lleugmlvluldusslevdmunisen

lidnsdllan nedu snnehudlvdaulasienuassesddiadveaenarsynassniinmailuly
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d
2.1 1o 3o 319914 U8 ET-Easyl68 STAMP

ET-EASY168 STAMP is mini AVR8 Board Microcontroller that only is 2cm x Scm or it is
equivalent to IC 28 DIP 300. It uses AVR8 Microcontroller No.ATmegal68 of ATMEL to be
MCU on board. This MCU is 32 TQFP and it includes the necessary peripheral devices such as
Oscillator and Reset internal board. Moreover, internal board includes IC USB Bridge
No.FT232R of FTDI to be RS232 Serial Communication between board and computer PC
through Port USB directiy. So, this Board ET-EASY 168 STAMP is the mini training board that is
full of the necessary peripheral devices for operations of AVR8 Microcontroller. It only interfaces
USB Cable from Port USB of computer PC with USB Connector of Board ET-EASY168
STAMP, it makes user can write program and download Code into MCU to experiment instantly.
Specifications of Board
Use AVR8 MCU No.ATmegal68 of ATMEL and run with frequency 16 MHz. Has 16KByte
Flash Memory to write program if developing program through AVRISP System; or 14KByte
Flash Memory if developing program through Boot Loader RS232. Has 1KByte SRAM and
512Byte EEPROM. Has 22Bit GPIO
® [4Bit Digital GPIO
® [(OBit 8-Channel Analog Input (ADC)
® Use +5VDC Power Supply; both +5VDC/500mA from Port USB and +5VDC from
external. There is LED Power to display status of Power Supply.
® Has External Reset Circuit that is RC Reset and Switch Reset internal board.
® Place Connector on Pin Header with 2.54mm(100mil) width, 28Pin (14Pin per each side)
with 600mil(1.5cm) width, so it is easy to apply and expand I/O circuit. Moreover, it can
be used with Project Board and all-purpose PCB easily.
® Has USB Connector to interface with computer PC through USB Bridge of FTDI in the

format of RS232 Serial Communication; in this case, it is
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® used to communicate and download Code into MCU on board. Has IDE 10PIN AVRISP
Connector to download program into MCU internal board if not developing program
through Boot Loader.
® Has LED to display status that connects with PB5 of AVR (Digital-13 of Arduino
Project) to be the simple testing device.
Function of Signal Pins When Using As “Arduino Project”
« 45V(+Vin): This pin receives external +5VDC Power Supply to be Power Supply of board.
« +VCC(#5V): This pin is Power Supply in the same point of supplying power to +VCC of
MCU. This point receives voltage from 2 sources; Pin +5V(+Vin) from Pin 28 of Board and Pin
+VUSB(+5V) from USB Connector of board. In this case, there is Diode to protect voltage from
reverse.
« +AREF: This pin receives Signal Reference Voltage (Analog Reference) for Analog Input
Circuit if using external Reference Voltage.
« RESET#: It is RESET Pin of CPU that runs at Logic “0”.
- Digital[0..13]: It is Digital I/O Pin that can be connected with Signal Logic TTL (5V).
« Analog[0..7]: It is Analog Input Pin that can receive Analog Input in the range of 0..+5V.
Function of Signal Pins When Using As “AVR Micre Controller”
« +45V(+Vin): This pin receives external +5VDC Power Supply to be Power Supply of Board.
« +VCC(+5V): This pin is Power Supply in the same point of supplying to +VCC of MCU. This
point receives voltage from 2 sources; Pin
+5V(+Vin) from Pin 28 of Board and Pin +VUSB(+5V) from USB Connector of board. In this
case, there is Diode to protect voltage from reverse.
« +AREF: This pin receives Signal Referencé Voltage (Analog Reference) for Analog Input
Circuit if using external Reference Voltage.
« RESET#: It is RESET Pin of CPU that runs at Logic “0”.
- PB[0..5]: It is Digital I/O Pin that can be connected with signal Logic TTL (5V).
« PD[0..7]: 1t is Digital I/O Pin that can be connected with signal Logic TTL (5V).
« PCJ[0..5]: It is I/O Pin that can be set both Digital and Analog Input.

« ADC6,ADCT: It is Analog Input Pin that can receive Analog Input in the range of 0..+5V.
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