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ABSTRACT

This thesis presents theory and simulation of computer integrated manufacturing. The
whole system consists of conveyor system, robot arm, humanoid robot and insect robot. The goal
of this project is to propese automation manufacturing processes simulation in order to use

the knowledge for application. Our responsibility in this project is insect robot.

Procedure of this project can be explained as follows. Firstly, the structure of robot is
studied and designed. Secondly, the necessary circuit for robot is studied and designed. Thirdly, the
C language program is written for control movement of insect robot. Then, the control signal from
remote is transmitted to receiver of insect robot. After that, the controller will send a command to
control servo motor for the movement of insect robot. Lastly, the insect robot can turn left, turn
right, go back and go straight. The results show that the movement can be controlled to the

expected position with negligible error.
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Structure

Span of control Wide Narrow

Hierarchical levels Many Few

Tasks Routine, repetitive Adaptive, craftlike
Specialization High Low

Decision making Centralized Decentralized

Overall Bureaucratic, mechanistic Self-requlation, organic

Human Resources

Interactions Stand alone Teamwork
Training Narrow, one time Broad, frequent
Experise 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): 34-36; Jeremy Main, “Manufacturing the
Right Way,” Fortune, 21 May 1990, 54-64.
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= 9 s o = Jd 4
wenlyuaianluauM iy ET-EASY168 STAMP iluueialulasnouIngaediu

g A :
AIRA AVRE 1u1aann @onlyauuyy “Arduino Project”

s 2.22 UosA AVRS §U ET-EASY 168 STAMP

u

AVR Arduino Pin ET-EASY168 STAMP | Pin Arduino AVR
EDC Digitai-o 1 28 +3V(+Vin} +5Vi+Vin)
PO 2 27 YCCI+3V) | =YCC(+5Y)
POZ i 26 RESET=

FD3 4 25 Analsg-d

FD2 S 24

POS 8 3

FDS Digtai-6 7 22

D7 Digitat-7 8 21

PES Ciigtal-8 9 20

Fet Tigtakg 10 19 Anzlog-f ADCS
Bz 1 18 Analog-7 ADCT
PB3 12 17 +VCC(#5Y) ] +VEC(+5V)
PE4 13 _ 16 i *AREF +AREF
GND GND 14 ; 15 Digpral-13 RS

U0 2.23 msdaassudaya mveuosa ET-EASY 168 STAMP
2.5.2 ¥iiavod 1vo3Tmamas MY luuvuna
+ Servo MG945 Towerpro : Stall torque: 10kg.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 : 3.2kg.cm(4.8V), 4.1kg.cm(6.0V)

Operating Speed : 0.23sec/60 degrees(4.8V), 0.19scc/60 degrees(6.0V)
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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

* Digital Servo : Torgue : Stall Torque : > kg.cm (Vee=5V)
Operating Speed : 0.1 sec/60 degrees
Operating Voltage : DC 5V£1V
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Servo Horn
Pofen ‘6rmter Output Gear r
Intermediate ‘e Servo Screw
Gears [
Output
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@ 1 ts 1 Y Y o ::l’l
Iﬂﬁl’l\‘ﬁﬁUuﬂ’lﬂuﬂu@lﬁ'1“15ﬂl!ﬂﬂﬂﬂﬂﬂWJJ‘HUWI‘/lﬂﬂQu

3.1.3.1 @S Uy

Tudauvonraessudyaa Ididen 1y Wireless Hi Sensitivity Receiver Module 314 RSW-
374 Lﬁ@%’uﬁ@tgwmmmaﬂiﬂﬂ%’ﬂﬂauammzﬁamﬁufﬁaﬁy
- Frequency Range: 433.92MHz
- Modulate Mode: ASK
- Circuit Shape: LC
- Date Rate: 4800 bps
- Selectivity: -108 dBm

- Channel Spacing: £500KHz
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- Supply Voltage: SV
- High sensitivity passive design.

- Simple to apply with low external count.

RWS374

d' o o/
3UM 3.8 20955 ud

3.1.3.2 AIU00AINE 130 Decoder

st Il e
== 2 v R4
e = 4 050
2 (e A T A3
S —— Hyr—H & Dl bR
—— A5 DI0 b3
Yy— A7 DO b+
LS s
LD
D

gﬂﬁ 3.9 2999 Decoder

onldsiineasiia Ju HTI2D 18 DIP Minihfisy Serial addresses HazdoyannAITy

¥
v A

Fyauiioguuuesaniugu diinonsied Tamautinsil
- Operating voltage: 2.4V~12V
- Low power and high noise immunity CMOS technology
- Capable of decoding 12 bits of information
- Pair with Holtek’s 2" series of encoders
- Address/Data number combination

> HT 12D : 8 address bits and 4 data bits
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- Binary address setting
- Received codes are checked 3 times
- Built-in oscillator needs only 5% resistor

- Easy interface with an RF or an infrared transmission medium

3.1.3.3 druvesnouinsaaes

donld AVR Ju ET-Easyl68 STAMP lunisifsusiduieniuaunisimasuinued Servo
motor 1A ET-Easyl68 STAMP tiluvesalulasnouTnsames luaszna AVRS vinadingd
A 9 Jd I~{ ° 4 dy Y Y o car Y
BonlHiuos ATMEGAL6S iy MCU Uszdivosa uonaniudinioludivesadaldsiuen
194 USB BRIDGE V04 FTDI (1185 FT232R @11150A0a0UADNNUADS PC F1UN1I PORT

B o v s g P 9 g A

UsB 1dTasassiIWuosa ET-Easy168  STAMP iluuesa naaodlgausuiaani
=} Y Y 451 Prer 3 ' £ [} y a =1 =)
woundeulddrernsiugunsuiluaonis lauediaiase gamidouais USB 110

¥

4 a v g
(50INOUNAADS PC 14171191 USB Yo4ua5a ET-Easyl68 STAMP Aamisndeuliliunswy

i)

Y @ g o Y v
1az download code [T1d7009a wdouldhimsnaasanselaaiu laniun

511 3.10 AVR Ju ET-Easy168 STAMP

u

2

Do SV

03} VoC

D2 RESET

3 AD

D3 Al

L5 A2

DS A3

D7 At

-] AS

» A ,

10 D7

D1l \CC %

QD DB |2
| ETESTYIEESIAMP

‘jﬂﬁ 3.11 7337 Controller
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3.1.4 995U 3ANILANMIAY
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u
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1995103 AR LANATIAUA T T DI Tdeail

3.1.4.1 @IUAITRYRY I

UM 3.13 gunsaidedya

idonl¥  Wircless Transmitter Module Series Ju TWS-BS-3 fanthidedyanaliiun

' v
=<K A va v o

Wusuaie i usuainwdide Falinuauiasadl
- Frequency Range: 433.92MHz
- Modulate Mode: ASK

- Circuit Shape: SAW



- Date Rate: 8Kbps
- Supply Voltage: 3~12V

S01

Ui 3.14 29vsdedyan

3.1.4.2 dIUV0INMISNIS i (Encoder)

@an14 2" Series of Encoders 1 HT12E 18 DIP. diinnauiiaail

Operating voltage : 2.4V~5V for the HT12A (1a¢ 2.4V~12V for the HT12E
Low power and high noise immunity CMOS technology

Low standby current: 0.1 A (typ.) at VDD=5V

HT12A with a 38kHz carrier for infrared transmission medium

Minimum transmission word : Four words for the HT12E

Built-in oscillator needs only 5% resistor

Data code has positive polarity

Minimal external components

HTI12A/E: 18-pin DIP/20-pin SOP package
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o a k4 v W v J v v o o ' °
Fuarainganvesaniuaulddadiuoud vdidrsudyyraludiuaziinisuias

a g a a

o @

(R Yy U o 5 4 v 1 o 4
Fyanauazdoyadt lldduTasaouInsamed udrnsdidyyiuniunuees luano s
d L A 5 5 .

mooanmidalumsmaoun TaeTsunsuazl Flow chart A93Y 3.20 waz 3.21 @IUYB3
Tsunsuianumazaglu manuan n uazms@oulisunsuas ET-EASY168 STAMP tdonld

QULUY “Arduino Project”

AVR Arduino Pin ET-EASY163 STAMP Pin Arduino AVR
POC 1 28 +5V{+Vin} “5U(+Vin)
£ 2 27 “CC{+5v}

PO 3 286

P2 4 25

PO 5 24

FD3 3 23

PLE 7 22

PD7 8 21

FBS 9 20

PE: 10 19 ADCE
P2 11 18 Analog-7 ADCT
PE3 12 17 +VCC{+5V) | #VCC(#3Y)
PB4 13 16 +AREF *AREF
GND 14 15 Digtal-13 PBS

51011 3.18 m3daIsv Ty Iuvesnes A ET-EASY168 STAMP

u

< s
ET-EASY 168 STAMP 1iunasa luTasnouInsmeos luaszna AVRS vinaania Tasll
VUIAYBILDSARET 20m x Sem U Favuiauesa Usziannuaideved led 28 DIP 300

Tauiden1¥ luTasnouTnsiaeinszgn AVRS (1035 ATmegal68 409 ATMEL 1ilu MCU

]
! v W

o A do & '
Uszdwesa TasdenldMcu Milgdsadadany 32 TQFP wiouievssouueniisuiuedis

: vy s 4y o 7 vy o
Oscillator 1Az Reset 130 13dan1elunesa uenaniiudanoludivesadaldsae lod
USB Bridge 83 FIDI 1U0f FI232R tiolddenodomisuuvoyniudis RS232 v

a o ' s ;% ° v 4 s
ADUNWUNDT PC HIUNNNWBTA USB vlﬂTﬂUGlN‘VlﬂH‘U@iﬂ ET-EASY168 STAMP LﬂuUﬂiﬂ

A A v

= Y & do g ) P

naassvinadniisuwdonludrvresiugiunduluaemsidauluTnsnouTnsames
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#include <MegaServo.h>

// test sketch for MegaServo library

// this will sweep all servos back and forth once, then position according to voltage on potPin
#define FIRST SERVO_PIN |

MegaServo Servos[MAX_ SERVOS] ; // max servos is 32 for mega, 8 for other boards

int sensorValue[5];

int pos =0; // variable to store the servo position

int potPin = 0; // connect a pot to this pin.

int flag = 0;

int f=1,b=1,k=1,r=1,I1=1,a=0;

void setup()

// Serial .begin(19200);
delay(400);
// Serial.printIn("main");

for(int1=0;1<9;i++)



ifti!=1)

Servos[i].attach( FIRST _SERVO_PIN +i, 800, 2200);

for(int 1=0;1<8;i++)

if(i'=1)

Servos[i].write(90);

pinMode(14, INPUT);

pinMode(16, INPUT);

pinMode(18, INPUT);

pinMode(10, INPUT);

pinMode(15, OUTPUT);

pinMode(17, OUTPUT);

pinMode(19, OUTPUT);

pinMode(11, OUTPUT);
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digitalWrite(15,f);

digital Write(17,r);

digitalWrite(19,b);

digitalWrite(11,1);

delay(10);

void cc()

// Serial.printIn("interrup 0")

detachInterrupt(0);

// delay(2);

delay(2);

f=digitalRead(14);

r=digitalRead(16);

b=digitalRead(18);

|=digitalRead(10);

// delay(2);

digitalWrite(15,1);

digitalWrite(17,0);

5

a7



digitalWrite(19,b);

digitalWrite(11,1);

/ldelay(2);

i f& &!b&&r& &l||a==2)

k=0;

delay(50);

& &!b& &r& &l& &(a==2))

a=0;

k=1;

delay(50);

iflal=2)

for(int i=0;1<9;i++)

Servos[i].write(90);

48



I & &b&&r& &)

// Serial.println(" forword");

No_Grean_Forward();

if(f&& b& &r&&1)

// Serial.println("backward");

No_Grand_backward();

k=0;

delay(10);

while((If& & b&&r&&l)f|(a==2))

detachInterrupt(0);

a=2;

attachInterrupt(0,cc, CHANGE);

for(int i=0;i<9;i++)

/" Serial.printIn("forword");
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No_Grean_Forward();

delay(2000);

for(int 1=0;1<9;i++)

/I Serial.println("backward");

No_Grand_backward();

delay(4000);

Servos[n].write(first);

Hlend if 1

else if(first>second)

for(;first>second;first--)

for(r = 0;r<500;r++)
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Servos[n].write(first);

else if(first==second)

for(r = 0;r<500;r++)

Servos[n].write(first);

void Grean_Forward(void)

position(5,90,130); //should be real time

position(3,90,50);

position(4,90,50);

position(2,90,130);

position(5,130,90);
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position(3,50,90);

i

position(0,90,50);

position(7,90,130);

position(4,90,130);

position(2,90,50);

M

position(8,90,90);

position(0,90,90);

position(2,90,90);

count++;

//For forward function

void Grean_Rreward(void)

intr=0;

int first = 50;



int second = 90;

int count = 130;

iftk==0)

for(;first<second:first++)

for(r = 0;r<100:r++)

Servos[4].write(first);

Servos[2].write(count);

count--;

void Grean_Rlegdown(void)

intr=0;

int first = 130;

int second = 90;
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int count = 50;

iflk==0)

for(;second<first;first--)

for(r = 0;r<100;r++)

Servos[5].write(first);

Servos[3].write(count);

for(;second>first;first++)

for(r = 0;r<100;r++)

Servos[0].write(first);

Servos[7].write(count);
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count--;

//For forward function

void Grean_Lforward

for(r = 0;r<100;r++)

. Servos[8]. write(first); ; <
a & =1 Y o U $ %4 = = 1 9 1 90 v 6 YV b2
wnastluenansianulidmiunisldaumenisAnwvinty ldougnlvhluldusslevdmunisen
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Servos[6].write(count);

count--;

for(r = 0;r<100;r++)

Servos[4].write(first);

Servos[2].write(count);

enanstiduenisiamulidmiunsidnuiemsinuiniy Taugnslyilulduseleviamunis
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count++;

//For forward function

void Grean_back Lforward(void)

intr=0;

int first = 50;

int second = 90;

int count = 130;

iflk==0)

for(;second>first; first++)

for(r = 0;r<100;r++)

Servos[8].write(first);

Servos[6].write(count);
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count--;

——

—

//For forward function

void Grean back Lreward(void)

intr=0;

int first = 90;

int second = 50;

int count = 90;

iflk==0)

for(;second<first;first--)

for(r = 0;r<100;r++)

Servos[8].write(first);

Servos[6].write(count);
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count++;

void RswingUp() {

mtr=0;

int first = 90;

int second = 130;

int count = 90;

if(k==0)

for(;first<second;first++)

for(r = 0;r<100;r++)

Servos[4].write(first);

Servos[2].write(count);

Servos[8].write(180-first);

Servos[6].write(180-count);

——



count++;

void LswingUp(){

mtr=0;

int first = 90;

int second = 60;

int count = 90;

iflk==0)

for(;first>second;first--)

for(r = 0;r<100;r++)

Servos[8].write(first);

Servos[6].write(count);

Servos[4].write(180-first);

Servos[2].write(180-count);

60



count--;

void LswingDown() {

intr=0;

int first = 60;

int second =90;

int count = 60;

if(k==0)

for(;second>first;first++)

for(r = 0;r<100;r++)

Servos[8].write(first);

Servos[6].write(count);

Servos[4].write(180-first);

Servos[2].write(180-count);
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count++;

void TurnRight()

Grean_Rlegup();

RswingUp();

Grean_Rlegdown();

Grean_Llegup();

RswingDown();

Grean_Llegdown();

void TurnLeft()

Grean_Llegup();

LswingUp();

Grean_Llegdown();

Grean Rlegup();

LswingDown();
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Grean_Rlegdown();

void No_Grean_Forward()

Grean_Rlegup();

Grean_Rforward();

Grean_Rlegdown();

Grean_Llegup();

Grean_Rreward();

Grean_Llegdown();

Grean_Llegup();

Grean_Lforward();

Grean Llegdown();

Grean_Rlegup();

Grean_Lreward();

Grean_Rlegdown();

void No_Grand_backward()

Grean_Rlegup();
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Grean_back Rreward();

Grean_Rlegdown();

Grean_Llegup();

Grean_back_Rforward();

Grean_Llegdown();

Grean_Llegup();

Grean_back Lreward();

Grean_Llegdown();

Grean_Rlegup();

Grean_back Lforward();

Grean_Rlegdown();
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HOLTEK

2'? Series of Decoders

Features

» Upersting voltage

¢ Lowpawer and hig
technologe

e« Low standby current

» Capable of decoding 12 bits of information

o Pairwith Holeek's 2" seriez of encoders

e Binary address setting

o Recetved codes are checked 3 times

Applications

e Durglar alam svstem

o Smoke and fire slarm system
o Garage donr controllers

¢ Qardeor controllers

General Description

The 2‘2 decoders nre g senesot CMOS LS5 tor
remate control s my applications. They are
paired with Holtek's 2 7 series of encoders (re-
fer to the encoderdecoder cross reference ta-
blel. For proper operation. a pair of
encoder/decoder with the same number of ad-
dresses and data form at should be chozen.

The decoders recerve serial addresses and data
from a programmed 277 senes ofencoders that
are transmitted by & carrier using an K¥ ar an
IK transmussion medium. They compare the se-
rial input data three times continuously with

Selection Table

s AddresziDats number combination
HI12D: % address bitz and 4 data bits
HT128: 12 address bits onlv

e Bult-in oseillator needs anly 3% resistar

o Valid tranzmisatoen indicator

e Inasy interface with an RY ar ap infrared

transmizsion medium

«  Minimasl extemal companents

e (ar alarm system

°  Secunty system

o (Cordless telephones

o trther remote control systems

their leval nddresses. I no error or unmatehed
codes are tound, the input data codes are de-
coded and then transferred to the sutput pins,
The VT mn also goes high to indicate a valid
transnussnn,

The 2% series of decoders are capable of decad-
ing informations that consist of N bits of sd-
dresz and 12-N hits of data. Of this series, the
HI12D 1z arranged to provide 8 address hits
and 4 databies, and HTT28 12 vzed to decode 12
hits of address intarmation.

-
0

“~_Function | Address Data Vi
Pam No. No. | Type

Oscillator Trigger Package

HT12D ) 4 B

RO ozcrllator [DIN active "Hi"| 18 DIP20 S0P

HTI12R 14 i

RC ozallator [DIN active "Hi"| 18 INP2OSOP
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HOLTEK a% 2'? Series of Decoders

Block Diagram

0582 G50
(wEaero

e

| e I Dudar I ¥ ross onim W >3
T ey 'f‘ bl & Lagn Ceoutd T
+ o Regne ‘e e
DIN {}—’@ Y Sua Deaciar I
| 1| }
IS\'V;, Dersacyr [f_‘a':z::ru:o' < '{ Caruatayr l&:’ﬁﬁ Logo
Y [ }
v v 4
[ Trmsmsmon Gate Croat } Ga 2T
Addrons YoDTVES

Note: The address/data pin: are avsilable in various combinations (zee the address’data tabled

Pin Assignment

B-Address 8-Address 12-Address 12-Address
4-Data 4-Data 0-Data 0-Data
= NGO b & NG — Lol m K1 A 1 palmEYs

i m B 18 VOD AGC) 2 13 QvDd AZ A2 19 [voD
Az WTEONT A3 18 VT AT At (3 18 W7
Az 81 oscr A4 170oscr - A2 A2 O ¢
A3 15088 A 5 160082 AI(QQH A1(s

as s 14 TN AL (s 15 Joas AS[]S AL

asls 1o AS[Y 7 €050 ASS A5 (7

iug 12014 A& 8 vafpow AS 7 a0

AT (]R 1o AT g 120049 AT[] 8 A A7 [
vss 9 107 o vss 10 11 [1oa Vs34 Az vss g

HT12D HT12D HT12F

-18DIP - 20 SOP —18 DIP
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Pin Description
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Pin Name | LO u:::::(’) . Description
yout pins tor address All-AlD sething
e . 'llri‘.'z ”alxl be el:?\‘:j;j;:all}' ::—t l:‘, \]'{)f?;-:\’.\"\‘.
DE-D 1 0 CMOS 0L Output data pins
N 1 CMOSIN Sertal data input pin
VT Q CMOSOUT Valid transmizsion, active high
0asCl i USCILLATOR | Osallator input pin
(818 ) OSCILLATOR | Oscillator sutput pin
VSS { Negative power supply (GNih
VDD i itive power supply

Approximate internal connection circuits

NMWCS = )} o P 5
TRANG MISSIOH CMGE BUT SMOS IN GSTILLATOR
GATE

ol o B L2 T

Absolute Maximum Ratings
Storage Temperature. oo =5 te 12570

L2 THAC

Supgly Nolpae. B4 . Srmrrmeps 1.3V to JaV

Input Voltage...... N R TR A Qperating Temperature ..

Naote: These are streas ratings only. Streszes exceeding the range specfied under "Absclute Maxi-
mum Ratings” may cause substantial damage to the device. Funetinnal operation of this de-
vige at other conditions bevend those listed in the speafication is nat implied and prolonged
expostre to extrems conditions may atfect device reliahility.

2’? Series of Decoders

m#

Electrical Characteristics

; Test Conditions
Symbol Parameter =T Min. Tyvp M oax. Uniie
Vo Conditions
Voo Orpersting Valtage 24 5 12 v
T |34
a\ o1 1 A
Iz Standby Current = Cracillator stops
12V 2 1 [FPAN
Irin perating Current o\ iaha LOu BYSET] VA
flata OHutput Source e 3
: Current <Jps8-1011: 23 =1 =16 111 A
<
hata Crnetputr Sink 5 > e 3
('\’rrwnt'?bﬁ‘~llllt o St 1 10 3ha
VT Crnetput Souree (Jurrent 5 NVearr= -1 —-1.4 m A
Lot a8
N Orutput Sink (Current Ve =00V 1 1.6 mA
A 31 THUT Input Voltage RS 3.5 o A
N "1 Input Voltage av 0 1 N
fevae Oracillator ¥requeney LA evac=nhlke 1540 kilz
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22 Series of Decoders

Functional Descnption

Opera!ion
The 2'* o depeders prosades va
hu.‘m\' add vd data p

1o pair with the

¢ ] l';w incoming ade
> decoder £ will then ches
:2 threw times continuously, It the
chtheton
the

ofes allm
the decoder’s local addre
1—’dl‘d to xan

118 3¢t

o 1ndicate a s
E un b :aridrs‘-.-
eode 13 inearrect srns agmal 12 recerved

1iwrll

ST pn iz hagh only when the
calid (Mherwise it s slwavs

The autpur af th
transmigsion is

tow,

Output type

Hthe 2 1% serios ofecoders, the HT12F has no
data cutput pin but itz V0 pin can be used asa
momentane data output. The HEIZND on the
other hand. provides 1 {atch tipe data pins
whose data remain unchanged uatil new data
are recenved.

Part |DatajAddress|Qutput [Operating
No. |Pins| Pins | Tyvpe Voltage

HTIZ . 8 & fatch | 24V-12V
HTTZF [ 12 - ARRNED TN S

P&TE(#

Flowcharl

['he ozallator 15 ¢

ded in the standby state
and activated when alogie ignal applies
tothe IHN pin. That i to ssy, the DIN should be
kept low ! thereas no siznal input.

\nh.nn o

:MJU,

Suiva e {

2" Series of Decoders

Decoder timing

Fo- <1 wra
35 ¢ [
P e e pe DO e o
(23 2 EREE Vet [ PR
dooder Vi
- ey 4 o= ik —8{
B X L

Encoder/Decoder cross reference table

Package
Decoders % 5 5 o sty g
Part N Data Pins | Address Pins | VI' | Pair Encoder | Encoder Decoder
O,
DIP | SOP | DIP | SOP
HTIZA 18 20
HT 12D i 8 18 24
HTI28 b} 20
HT1Y 18 L0
Hree ] 12 18 20
HT12F 1% it

Address/Data sequence

The faflceangg table prov
correct device should boe

Adress data sequones far wnrisn s ma
s to the requirements

12
ot the 277 acries of desnders. A

dual addresses and data

Address/Data

Part No.

HTIZD Ai Al A2 NS A

YE12E A Ad A Al AL

68
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HOLTEK i ; 2’2 Series of Decoders

Oscitator frequency vs supply voltage

108
Szaiel
Foec £

DT SLRUEN o

~ J° % y N 2 EW == WEP; 15 VDD ¥ 0C)

The recommended o <cillator frequencsy t fogen (decodert = 3t fegep - HT12E encodent

3 ]; o 5eg (HTI2A encvder

m¢ 22 Series of Decoders

Application Circuits

Recaver Croud

\“W_‘,_l AS
\v-i A

AT

1

VaS i Si-(-—-(') 2 V5§ A8 e o

HT12D HT12F

t

Notez: Typical intrared receiver: PIC-12045TPIC-1204 38 CKODESHI CORPO
ar LTNBOS2 LITEON CORP
Twpieal R receiver: JR-200 LJUWA CORP L
HE-U9 MING MICROSY STEM. USA
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HT12A/HT12E

2'? Series of Encoders

Features

o {Operating voltage
2 4V-5V for the HT12A
2 4V-12V for the HI'128
¢  Lowpower and high notse immunity CMOS
technology
e Low standhv eurrent: L luA<typ. i at
\br‘,n:ﬁ‘.‘y
e HTIZA with a 38kHz carner for infrared
transmission medium

Applications

e Burglaralarm zystem

o Smoke and fire alarm svstem
o Garage door controllers

e Cardoorcontrollers

General Description

The 2!? encoders are 8 series of CMOS LSIs for
remote control system applications. They are
capable of encoding information which consists
of N address bits and 12-N data bits. Each ad-
dress’data input can be set to one of the two
logic states. The programmed asddrezzes/data
are tranamitted together with the header bits

Selection Table

e Minimum transmizsion ward
Four words tor the HT128
One ward tor the HTIZA
e Built-in cacillater needs only 5% resistor
= Data code has positive poladty
¢«  Minimal external components
o HTPIZAR 18-pin NP20-pin SOP package

e (aralarm avstem

e Security system

e (Cordless telephones

e (Other remote sontrol systema

via an R¥ or aninfrared transmizsion medium
upon receipt of a trigger signal. The capability
to select 3 T trigger on the HT12E ora DATA
trigger on the HI'12A turther enhanoes the ap-
plication flexibilityotthe 2 12 series of encoders.
The HT12A additionally prevides a 38kH z car-
rer for infrared syvstems.

\\ Function ; j = ; i

Ad;{lr"m« gddr:x l';}s @ Oscillutor | Tngger | Puckage (:)urrwr ;‘et‘:lf\ e

Puart Nu. i 9 uti Ivo. o. Qutput vlirity
y 1553kHe 15 DIP i
15 8 o , -1 2 48kHz N
Rk g resanatar Sl 20 S0P oLl o
= 18 DiP : =
T2 1 { TE ek N N
Rl ji ’ ascillutar !' 20 J0P " :

Note: Addresa/Data represents pins that can be addreaz or data according to the decoder require-

ment.
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HT12A/HT12E

Block Diagram

‘Fétrigger

HTI12K

0802  O3C1

Oustayy }—-bl 3 Drader

Daw Suwact

3 S0UT

12 Tranernizgel

%8y
? 4
4
#12 Coasard ’ Sy

Crem

M} 1af 12 Dosudar

Gata Sevut

By Dowouior

ADE e AB I YOO V35

DATA trigger
HTI2/

R g

H 576 Dredae }—*

l Dsciiapcr

Dia Snioct
& Gullr

- COuT

LMD O————;
b

f

12 Cournar &

MO:' N R [ C

12 Transmigeon

Gat Cirout

Bnay Deacyy

DE% %DM Voo VS

v

Note: The addressdata pins are availsble in various combinations < reter to the address/data tahlen.
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HT12AHT12E

Pin Assignment

g-Address
4-Data

8-Address
4-Data

g-Address
§-Address/Data

8-Address
4-AddressfData

: vy xpwe = aiee

mclr 7 b anC]z 13 voo ot T 1hvo i B

Az 1rdoou ISimE 1s]oout at [z a1d:

az(ls 1] we vim 17 0xe Vol % i b Aaze

A4 B4) B vid axds 1a0x2 a3 4 180« a3

sy (£ FY rMs 15 June atls 117 V¥ ¥ P

a5 I mEatE asdr 14104 an (s 13] A0 a5 13 e

sl 1200 85 s 120010 3.3 m 4 12 [ A0 asa 13 Ao

AL B 1o Ay 12008 A7 )& 1AL ATds el mm FORa ]
ves (e [isd g R at] vEs ([ 1o 11 ]0s vEs (s 1w ] A ves g (AR m - Eat

HT12A
—-18 DIP

Pin Description

Pin Name | L'O [l)tél‘nfil Description
Caonnection
CMOS IN
Pull-high
CHTE2A)
Af-AT ' NE'IO\ ; Input pins for address AD-A7 setting
TL | TRANSMISSION | Thege pinia can be externally et ta VES or left open
GATE
PROTECTION
DIODE
{HTI2E)
NMOS
TRANSMISSION
ADS-ADIL b1 GATE Input pins for addrexa’date ADS~ADILL setting
Pt PROTECTION [ These pinz can be externally aet to VSS or lefl open
DIODE
{HTIZ2E
Input pins for dats DR-DL L setting and transmizzicn en-
D&-DL1 i CMOS IN able, active low
e . Pull-high These pins should be externally set 1o VES or left open
(see Naotes
nouT 0 CMOS OUT Encoder data serial transmizsion output
e Lateh/Mementary transmizsion format selection pin,
TMOS 1T o : S
LMB ] (ph:l ° N Lateh: Floating or VDD
Sl Mamentary: VS8
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HT12AHT12E

Pin Name |[LO

Internal
Connection

Description

CAIOS IN

TE i Pull-high Tranamissicn enable, sotive Low caee Notes
ORCE 1 | OSCILIATOR ¢ | Oacillator input pin

asc2 1 | OSCILIATOR ¢ ] Oacillater sutput pin

X1 1| OSCILLATOR 2 | 450kH 2 resenator escill atae iaput

x2 O | OSCILLATOR 2 | 455kH2 resanator oscillatoe sutput
VSS i — Negative power aupply, grounds
von i — Positive power supply

Approximate internal connections

NMEE
TRANSMISSION

GATE

417

CMOEIN

CMOS CUr

OSCILLATOR ¢

CECHKLATORZ

X1 [ X3

VLo

NIMOS TRANSMISSION GATE
PROTECTION DICDE

.

<) i

Absolute Maximum Ratings

Supply Voltage (HT 12A01 w0

Input Voltage. ... V03 o V=03V

LIV 1o 5.0V

Operating Temperaturs.... 2000 0 75 C

Supply Valtage (HTIZE

Storage Temperature.. ...

e =13V e 13V

=820 L 2570

Note: Thess are streas ratings only, Streases exceeding the range specified under "Absolute Mad-
mum Ratings™ may cauze substantial damage to the device. Functionzl spercation of this deviee

at other conditions bevond thoese listed in the apecification i3 not implied aod prelonged expe-
sure o extreme conditions may affect device reliability.
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HT12AHT12E

Electrical Characteristics

HT12A
Test Conditions :
Symbol Parameter Min. | Typ. | Max. | Unnt
Voo Conditions
Vi Operating Velts gs — - 24 3 5 Y
3V —— a1 H A
Ispn Standhy Current Osctlletar stopa
hY —_ I i TN
I 3V Na laagd — 2{4) 100 U.‘%
13 Operating Current > 3
i o rv | fosc=455kHe — 100 S00 uA
= S | Vo009V, (Saurced -1 -1 6 - mA
Iponr | Output Drive Current 5y :
V=01V, Sinki 2 3.2 — A
Vi “H* Input Voltage = o 0.8Vl — Vois v
Vi "L Input Voltage L L { R e
[15-D1t Pullhigh / T ) 5 : :
ROATA {1 s tance 2 5V | Voara=iv — 450 | 300 | un
HT12E Ta=25"C
Test Conditions
Symbol Parameter X r a Min. | Tyvp. | Max. | Unit
Voo Conditions
Yoo Operating Voltage — i 2.4 5 12 \
3V i 0.1 i uA
Isrg | Standby Current Oacillatar stops '
12¥ — 2 1 LA
3V Na laad — 440 K14 14.-\
Inp Operating Current f e 3 kH
LoV BtA T4 — 150 300 LA
7 V=08V, Soures =1 ~-L.6 — mA
Ipoer | Output Drive Current 5Y 3
You=0 8V Sinks 14 1.6 — A
Vin "H* Input Voltage 2 = QBVapl == Vi v
Vi LT Input Voltage — — i o NV
foae O xcillator Frequency OV IRpee= L MO — 3 — kHz
RE TE Pull-high Resistance | 5V | Vig=0V - 1.5 3 MO




75

}{LTE(# HT12AHT12E

Functional Description

Operation

irge ~ 1 . - 3 < . . » X .

The 27 series of enovdars begin o Loword tranamiasion oycle upen ceceipt of 3 transouasicn enabife
(TE forthe HTU2E or DRI fur the HTLZA active lowr. This eyele will repeat itself a5 long as the
tranamizsion snahle (TE oo DR-DLL s hald low Onee the tearamiszsion enable returns high the en-

coder sutput sompletes its final evele and then stops as shown below,

.

fe— oz pet—r :;;fj:;gj, —afe— twords —pf

Tranaission timing foe the HTZE

Prorn, o l |
> < 1 woe

Ot I””u W S HT caTer

| |1 wou e ,!fm;jfs?y —» | twom

Transtnizaion timing for the HTI2ALMB=Flaating or VDD

D011 I l
seogin ! [ jatdaasi]
| e -1 wod e 7 woms |

Ervndar
DI

bl b e e mnanmad e fword

Corsrmnsy
tward (i dasaT i)

Tranamiiasion timing for the HT12A (L AMB=VES
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HT12AHT12E

Information word
ITLMB=1 thee devies
mizsion #nzhle 13 eeoved during & transaission, the DOUT pio outputs
stepa O the other hand iCLMB=0the devics 15 (n the roemeantacy mode (for uze wath the mamentary
type of data devoders . Whea the teansmizson engble 13 remaved during 2 Lranamiaaton, the DOUT
sutputs aeamplete word sod then adda 7 woeds all with the " dats code.

st the lateh mesde dfor use withthe lateh type of dats decoders s When the trans-
camplete word and then

An mformation woered consiats of 4 perisds a3 illustrated below

|z

P @ I3 TT AT DD

oL SeRCC TS| — @ OO0 COCS IS :;‘i %'f: ="
- L0

Compasition of information

Addressfdata waveform

Each programmable address/data pin can be extermnlly set tsone of the followi ng twe legic states aa

shown below,
= L\

e T L g N

Adtron
-» ilau“‘ b

AddrezaData bit wavelorm for the HT 12K

e M T M- 2252

Dara 8¢

—p Dot bt

v TTRL_THL_O_R_

— Addoss B 4

A3xoss B

AddresaData bit wavefoem for the HT12A
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The address data bita of the HT12A are tranandited with 2 35kH
trobler flexabilits,

carrier for infraced ranote fon-

Addressidata programming {preset)

(IS e ES

“high” orlow ™ e
us of the 12 hita of &

AT o I for the HT

status of each addressdata pin can b ndividually pre-set £

dix applied, the meoder scans snd transmits the s
o ADIL for the H

Je w1y

{28 enoter s

ta serially oo the aoder AD

e aignal i3 not apph
les= than LuA (o asupply vo of BV,

Uthe address ping with individual security codes uxinz DIP switehes or PCB
smlectsd by push bultons or dectronic switehes,

Uzyal applicstionxprs
wirig, whils the dats

The Gellowing figurs shows au gpplivation using the HTI12E:

t=ramisson

OOl B TOIUT

Yy

3
it o
e
(o
4
Pl ep et |
G- >
—
-
o
o
-
o | Y
4

TS

The teansmitted infsrmation is a3 showny

Pilot | A0 Al A2 A3 Al Al A AT ADS | ADS JADIOADLE

Sync. { 0 i (] 0 {1 i i 1 i i a

HOWTEK i g HT12AMHT12E

Address/Data s equence

The following proviges the addressdata sequence table for varous nodels of the 2M series of
encoders. The e reet device should e selected according o the individusl address and deta require
ients.

Address/Data Bits
Part No.
a t 2 3 4 5 6 7 ] @ 1$1] it
HT12A A0 | AL A2 A3 | Ad Al Ab | AT DS Do | DI | Dy
HTI2E A | AL A2 A3 Al AD A8 | A7 | ADS | ADS |ADLO| ADIL

Transmission enable

For the HT12E snmders, transmizsion is ensbled by applyving & low signal to the TE pin. Foe the
HT 12A encaders. tranzmizsion 3 enabled by applying a low signal te ane ofthe data pinz DS-DIL
Two erroneous HT12E application circuits

The HT12ZE must fdlaw cloaely the spplic ation circuits provided by Hultek (see the "Application eir-
cuitaT

¢ Erroe. ADS-ADI pins input voltage » Vi, =38V

v

Y1) W)
g

PR vy
2
ey
A
V-
s
—
-
—
ot
—
P
—o
L—o%

z
1
HT12E >

77
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HT12AMHT12E

® Error. The Iz powsr seuree 1z activated by pins ADS-ADLL

Flowchart
o HTI2A

S Ao H

';Z AW
ALK
AL

12v
o
]

/

l\"f\ Wil

Ay

A\

HT12E

dawinarey
soral outen

LNB=ENDY

No

4

Lonvd i

125t 030

Send TRt o
3ot Twdata oodoes

3

}

<

Note: DS-D1 are tranamizsion enables of the HT 12A)

e

Ay

* HT1ZE

TE is the tranamiasionenahle of the HT12E,

i e O | ;
v

Staday modo

TR0

anatiod 7

Yas

A datwords
mremned

TATESSON

i en3oad
jm/

2 datawords
ramned
T USY

| EEEE b i i
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HOUTEK 7¢ HT12AHT12E

Oscillator frequency vs supply voltage

1
Salet
B2 EN
@ -
2 i a
5 _‘_,,A——'-""'m
R s o
i e i
T R
sos b e
e / e
= / s e IR

|5 '////-“
[EVA

2 i B 5 % 7 & 3 W 1t 52 13 v v OC)

The ereamimended exallator frequency i3 fngeg (deesder 1 2 50 fagpp (HT 2E caendert
R o fepeyr HTE2A sucoders

HOUTEK i’ HT12AMT12E

Application Circuits

Voo 10X

HT 12A

Note: Typicalinfrared dicde: EL-1L2 KODENSHI CORP

Typical RF transmitter: JR-220 . JUWA CORP
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.3 19n@139HeM 3199114 RWS-374 series

! S" 3 74 Series WENSHINGEE:

Vi02

Wireless Hi Sensitivity Receiver Module (RF ASK)

» Model: RWS-374-6(433.92MHz)

*Frequency Range: 433.92MHz
*Modulate Mode: ASK

*Circuit Shape: LC

*Date Rate: 4300 bps
*Selectivity: -108 dBm

*Channel Spacing: - S00KHz
*‘Supply Voltage: &V

* High sensitvity passive design.

*Sinvple to apply with low external count.
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- Electrical Characteristics :

Characteristics Sym . Min Typ Max Units
Operating Radio Freguency FC 433 42 43382 43542 RMHz
Sensitvity Prai. -iLo -108 ~§ 10 dBm
C_'nannei Width -5C0 + 500 KHz
Noise Equivalent BW NEB 5 4
Basebeoard Data Rats 3 KBS
Receiver Tum On Tima 3 ms

» DC Characteristics :

Symbol Parameter . Conditions Min Typ Max Units
Vee Cperating Supply 4.8 <] 5.1
Voliage
1T {  Operapastiphy 1)e/ i\ il T WY
W Dawa Data Out tData=-10uA (Low} Vec Voo 4
-0.5
tData=-10uA (Low) 0.3 A4

- Slzet

i34 Ui

g gy M&‘ s T Oty

SIGE VIEW
i
i
;

§
|
|




-~ Pin Assignment:

F3 vCce
5 vCe
3 GND
7 GND
] ANT About 13om

~ Demo Circuit:

SO TR e e
b,




.4 19ATIAHOM I TWS-BS series

T Jal s es B s Series WENSHINGSE

L
K4

Py

01

Wireless Transmitter Module Series (RF ASK)

» Model: TWS-BS-3(433.92MHz)

'Frequency Rangs: 433 22MHz
‘Moculats Mode: ASK

‘Cirouit Shape: SAW

'Cate Rate 3Kbps

‘Supply Voitags: 3-12V

» Absolute Maximum Ratings:

Rating Value Unit
Pewer Supply and All Input'Cutput Pins -0.310+120 Y
Non-Operating Case Temperature -20 to +85 Celsius
230 Celsius

Solderng Temperature{10 seconds)

83



- Electrical Characteristics, T=25 |, Veec=3.6V, Fre=433.92MHz:

Characteristic
Operating Fraquency ( — 300KHz)
Cata Rate
Transmitter
Performance{ K A2 4Kbps)
Peak Input Current, 12 Vec Supply
Peak Cutput Fowsr
Tem Ond Tum Off Time
Power Supply Veltage Rangs
Operating Ambient Temperature

Tx Antenna Out {3V} +24dEBm

> Size:

TWS.-BS

P daa

Sym Min Typ Max Uint
VCC $33.62 MHz
ASK - 8 . Kbps
TP 45 mA
PO 0 myy
T CNIT OFF 1 us
vCC 3 12 voC
v S -20 +85  Celsws
vCC mA

by |

SOR R

84
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*
:

Pin Assignment

-

GND
Daain
YCe
ANT

&

ircui

» DemoC
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