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ABSTRACT

Modern house nowadays are becoming more advance as many innovation
inventions are invented in a fast rate as technologies are rapidly increasing. Some of
the features for the control system for modern house are mail notification, power
saving, water saving and smoke detection. An RF control system for modern house
consists of two parts; transmitter and receiver. The transmitter is operated as a
remote control and the receiver receive data from transmitter and then control the
device. The system used wireless as the medium between remote control and
controlled devices. This project is design for modern house to create the appliance

control, efficient control and security system for modern house.
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ABSTRAK

Rumah moden sekarang ini menjadi lebih maju dan maju setelah banyaknya
inovasi penciptaan tercipta dalam pembangunan teknologi yang pesat dan pantas.
Sesetengah  ciri-ciri sistem kawalan rumah moden ialah pemberitahuan mel,
penjimatan kuasa, penjimatan air, dan pengesan asap. Satu sistem kawalan frekuensi
radio untul mengawal rumah moden ini merangkupi dua bahagian iaitu “trannsmitter”
dan “receiver”. “Transmitter” beroperasi sebagai alat kawalan jauh dan “receiver”
menerima data daripada “transmitter” dan seterusnaya mengawal peralatan rumah
yang berkaitan. Sistem ini tidak menngunakan wayar (wireless) sebagai medium
antara alat kawalan jauh dan peralatan yg dikawal. Projek ini direka untuk
menghasilkan kawalan peralatan, kawalan yang cekap, dan sistem keselamatan untuk
rumah moden.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

With the development of civilization and the evolution of work and lifestyle,
the role of home and its functions have change gardually. In ancient times, a home
was considered as a shelter that could protect people from threats in the world, such
as inclement weather and dangerous animals. It was a crude construction and humans
lived there on a temporary basis. In argricaltural society, some new construction
methods were invented which made the home more durable and solid than before.
However, the level of comfort within the home was primotive due to limitations in

building meterials and techniques, and in home appliances.

Stepping into industrial society, the home became private dwelling the served
as living quaters for one family[1]. Homes were invariably well built and the living
conditions of the inhabitants improved significantly thanks to deserve design of the

buildings and abundant home appliances.

In the twentieth century, people sought to explore ways of creating
autonomous and adaptive household appliances employing the emerging
technologies and innovations. In the 1950s, home components were expected to have
the ability to operate intelligently, undertaking the tedious domestic tasks. After
several decades, this ruogh vision was developed and generalized into the concept of

Smart Home.

Smart Home refers a domestic environment where all kinds of smart devices
are continuously working to make the inhabitants’ lives more comfortable[2].

According to Consumer Electronics Association (CEA), the smart home system



involves five fundamental segments, home automation, security and access control,
multimedia entertainment, remote communication, and networking protocolsand
regulations. These five elements can be intergrated to work together. The design of
the Smart Home System applies knowledge to generate a flexible,

comfortable,healthy and efficient environment that enhances the quality of residents’
life.

1.2 Basic of remote control

A remote control is a component of an electronics device, most commonly a
television set, DVD player and home theater systems originally used for operating
the television device wirelessly from a short line-of-sight distance. Remote control
has continually evolved and advanced over recent years to include Bluetooth

connectivity, motion sensor enabled capabilities and voice control[3][4].

The main remote control technology used in the home is infrared. The signal
between a remote control handset and the device it is controlling are infrared pulses,
which are invisible to the human eye. The transmitter in the remote control handset
sends out a pulse of infrared light when a button is pressed on the handset. A
transmitter is often a light emitting diode (LED) which is built into the pointing end
of the remote control handset. The infrared light pulse represents a binary code that
corresponds to a certain command, such as (power on). The receiver passes the code

to a microprocessor, which decodes it and carries out the command [5].

The remote control is usually contracted to remote. It is known by many other
names as well, such as converter, clicker, power rod, the box, jingle stick, flipper,
hoofer-doofer, the tuner, 'the zapper', the changer, or the button. Commonly, remote
controls are Consumer IR devices used to issue commands from a distance to
televisions or other consumer electronics such as stereo systems, DVD players and
dimmers. Remote controls for these devices are usually small wireless handheld
objects with an array of buttons for adjusting various settings such as television
channel, track number, and volume. In fact, for the majority of modern devices with

this kind of control, the remote contains all the function controls while the controlled



device itself only has a handful of essential primary controls. Most of these remotes
communicate to their respective devices via infrared (IR) signals and a few via radio
signals. Earlier remote controls in the 1970s used ultrasonic tones. Television IR
signals can be mimicked by a universal remote, which is able to emulate the

functionality of most major brand television remote controls.

1.3 Remote appliance control

Remote appliance contro is the idea of having a higher level of control over
device, using the internet. A higher level of control means that a user has greater
access to the device, granting the user more options of maintaining the device. When
the television was created, the only method of control was to manually turn the dial.
When a remote was invented, users increase their control over the television to
include control at a visible range of the device. Control remotely over the internet

further increases the approachability of a device.

It s also important to realize that with wireless devices becoming more and
more popular, their effect on remote controlling needs to be taken into account.
Because of the growing impact of wireless devices, this thesis covers their usage to
control appliances remotely. This creates an even higher level of control by including
the technology that society is adopting at a great rate. Figure 1.1 shows the

example of home appliance that can controlled by RF system.

I

Smart Home Automation Series

\ ovEN

Woislue Beisun

Figure 1.1 : smart home controlled by RF system



1.4  Objective

The main objective of this project is to design the remote RF control for home
appliance development board. Home equipment can easily and effectively controlled
by a remote RF control. By using this technology, it will reduce the cost of wiring
the electric equipment, work more faster abd it also help disable person to do their

work. There are 3 objective need to be achieved which are:

1. Study the RF system.
2. To developed hardware of wireless RF system.

3. Test the wireless RF system to the appliance related.

1.5  Scope of project

the scope of the project:

1. This remote RF control can be used to control home appliances within a
range of 30 meters.

2. RF system module includes transmitter and receiver part. Transmitter
(remote) operates using 9V battery. Receiver (bulb controller) operates using
240Vac power.

3. Transmitter module has a LCD to show system operation. There are 3 buttons
on transmitter module used to control receiver module.

4. Receiver module is mainly used to receive transmitter command and control

bulb brightness through TRIAC driver.



CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

Most remote controls for electronic appliances use a near infrared diode to
emit a beam of light that reaches the device. A 940 nm wavelength LED is typical.
This infrared light is invisible to the human eye, but picked up by sensors on the

receiving device. Video cameras see the diode as if it produces visible purple light.

With a single channel (single-function, one-button) remote control the
presence of a carrier signal can be used to trigger a function. For multi-channel
(normal multi-function) remote controls more sophisticated procedures are
necessary: one consists of modulating the carrier with signals of different frequency.
After the demodulation of the received signal, the appropriate frequency filters are
applied to separate the respective signals. Nowadays digital procedures are more
commonly used. One can often hear the signals being modulated on the infrared
carrier by operating a remote control in very close proximity to an AM radio not

tuned to a station.

Radio remote control (RF Remote Control) is a way to control distance
objects using a variety of radio signals transmitted by the remote control device. By
using radio remote control system, you can control a variety of mechanical or
electronic devices to complete various operations, such as closing circuit, move
handle, start motor, etc. As a complementary method to infrared remote control type,
the radio remote control is widely used in garage door remote control, electric gate
remote control, automatic barrier remote control, burglar alarm, industrial remote

control and wireless home alarm systems.



2.2 Previous work on remote control

In the 1980s Steve Wozniak of Apple started a company named CL 9. The
purpose of this company was to create a remote control that could operate multiple
electronic devices. The CORE unit (Controller Of Remote Equipment) was
introduced in the fall of 1987. The advantage to this remote controller was that it
could “learn” remote signals from different devices. It had the ability to perform
specific or multiple functions at various times with its built-in clock. It was the first
remote control that could be linked to a computer and loaded with updated software

code as needed.

The CORE unit never made a huge impact on the market. It was much too
cumbersome for the average user to program, but it received rave reviews from those
who could. These obstacles eventually led to the demise of CL 9, but two of its
employees continued the business under the name Celadon. This was one of the first

computer-controlled learning remote controls on the market.

2.3 Other remote control

Other remote control have been developed before. There some example of the

other remote control.

2.3.1 ZigBee smart-home wireless

"ZigBee" derives from the ZigZag shapes dance which is created by the bees
to exchange information of pollen location with the others. Because of the similar
method of exchanging information, a new generation of wireless technology has
been so named. ZigBee operates in licensefree 2.40HZ and 900MHZ band, with data
rate ranging from 20kbps to 250kbps. Its network architecture with Master / Slave
attributes, can achieve bi-directional communication. ZigBee technology is wireless

networking protocol targeted towards home automation and remote control



applications. The ZigBee protocol consists of IEEE 802.15.4 standard and ZigBee
standard, which describe the specification of PHY and MAC and Network and
Application Lay, respectively.

IEEE 802.15.4 specification is used in ZigBee protocol as MAC and PHY
standard. ZigBee wireless sensor network can adopt many types of network
configuration. But each of them must contain coordinator node (gateway) and
terminal node. The device in ZigBee network can be classified into three roles:
coordinator, terminal device and router. The coordinator is a special FFD (full
function device) which is used for achieving a lot of ZigBee services. The terminal
device can be a FFD or RFD (reduce function device). A FFD can be used as anyone
of the three roles, while a RFD can only act as the terminal device. Router is optional

equipment of ZigBee which may be needed in some special network configuration.

2.3.2 Infrared (IR) remote control

Since infrared (IR) remote controls use light, they require line of sight to
operate the destination device. The signal can, however, be reflected by mirrors, just

like any other light source.

If operation is required where no line of sight is possible, for instance when
controlling equipment in another room or installed in a cabinet, many brands of IR
extenders are available for this on the market. Most of these have an IR receiver,
picking up the IR signal and relaying it via radio waves to the remote part, which has

an IR transmitter mimicking the original IR control.

Infrared receivers also tend to have a more or less limited operating angle,
which mainly depends on the optical characteristics of the phototransistor. However,
it's easy to increase the operating angle using a matte transparent object in front of

the receiver.



2.4 Overview of remote RF control

A radio remote control system commonly has two parts: transmit and receive.

Transmitter part is generally divided into two types, namely, rf remote control
and transmitter module, by the way of using, the rf remote control can be used
independently as a whole while the transmitter module is used as a component in the
circuit, the advantage of using transmitter model is it can be seamlessly connected
with application circuit, and it's size is small, but users must have a knowledge of
circuit to use the transmitter module, the rf remote control is much more easy to use

at this point.

Receiver part also is generally divided into two types, namely, the super-
regenerative receiver and the superheterodyne receiver, super-regenerative receiver is
actually working like the regeneration of under intermittent oscillation detection
circuit. While Superheterodyne type is working like the one in radio receiver.
Superheterodyne receiver features stability, high sensitivity and the anti-interference
ability is relatively good, while super-regenerative receiver features a small package

and the price is also cheaper.

2.5  Different appliances

There are many different appliances that humans use every day. From the
lamp to the refrigerator, there is an appliance for almost every situation of daily life.
These different appliances can be categorized into three distinct types; simlpe,
variable, and inventory. All three were developed for use in RACS and are explained

in detail.



2.5.1 Simple appliances

A simple appliances has only two states, on and off. Such appliances are easy
to control and require title interaction with a user. These are the most common
appliances including such devices as a light and coffee maker. Modelling of this
appliance means defining a simple control switch that turns the device on and off.

The interface between the user and the device is, therefore, very simple.

2.5.2 Variable appliances

A variable appliance is a device that has a range of values, including off.
These types of devices provide more funtionality and interaction with the user. A
thermostat is such a device. It has a range of values that represent the temperature
setting for a house. This type of appliances also has little interaction between the

user.

2.5.3 Inventory appliances

An inventory appliances contains a listing of items associated with it. This
would include appliances like a refrigerator. The appliance itself is has no real state
like a simple or variable appliance, but contains a catalog of items that defines the
appliance. There are more interaction between the user and such a device, as addition

and deletion of items from the appliance is required.

2.6  House design

The most important aspect of the RACS is the idea of creating a relationship
between the house and the appliances. The house, in the thesis, is the representation

of a physical house containingg all appliances that could be controlled using RACS.
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However, the concept of house could be applied to a school, office building, or

laboratory.

The RACS house, like any other house, has any number of rooms and any
number of appliances hook up inside those rooms. The RACS need to be able to
allow the user to add and delete rooms from the house. Appliances could then be
added into a given room. This concept of a house makes the logical connection to the

physical involvement of appliances inside rooms.

2.7  Talking to appliances

Communication with devices is the main purpose of the RACS and is done
through database interaction with variable and inventory appliances. Communication
is simple and relies only on changing the attributes of entities represented in the
database. For instance, to change the value of an inventory appliance, one needs to
modify the value entry in the database corresponding to the user and a variable or

inventory appliance.
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CHAPTER 3

METHODOLOGY

3.1 Introduction
In making this project, the I have used are computer software, laser printer,

PCB developement tools, PCB assembly tools, and programing developement tools.

There are some explanation how to use them.

3.1.1 Computer software
The computer is used to draw schematic and PCB for the system. Computer

can be used to compile and download program into PIC through C-compiler and

downloader software.

3.1.2 Laser printer

The laser printer is used to print the PCB drawing for PCB fabrication.

3.1.3 PCB development tools

The tools that used to developed a PCB are blade, fluorescence light, and

PCB developer, etching poeder and thinner. Blade is used to cut suitable size for
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PCB. Fluorescence light used to do photo etching for PCB. While PCB developer,

etching powder and thinner used to develop track from PCB.

3.1.4 PCB assembly tools

To assemble the PCB, tools required are cutter, pliers, soldering iron, and
mini drill. Cutter used to cut wire and components legs. Pliers used to bend
component legs and place components on PCB. Soldering iron used to solder

components on PCB. Mini drill used to drill holes on PCB to place components.

3.1.5 Programming development tools

In developing the programming, the tools used are PCW C-Compiler,
Winpic800 USB Downloader Software, and Universal PIC Programmer.

PCW C-Compiler is used to edit and compile C-language program. It will
generate .hex file for downloading application. The trial version of C-compiler can

download from www.ccsinfo.com.

Winpic800 USB Downloader Software is used to download program to PIC.
This software comes with Bizchip USB PIC programmer.

Universal PIC Programmer is an electronics device used to download PIC
program into PIC. Through Winpic800 USB downloader software, this programmer
can download PIC program (machine code, .hex file) into PIC. The programmer can

buy from www.bizchip-components.com
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3.2  Project workflow

To make this project done in time, I have made a workflow. This workflow
guide me to do systematic work and I can do step by step. Figure 3.1 shown the

project workflow.

[ FPrepare for oroiect title

'

Research for the title and the
development tools

'

Study the PCB drawing skill and ]

programming knowledge

'

Prepare the schematic

'

[ Testing the modules with prototype ]

board

'

| Drawing the PCB |

'

[ PCB fabrication |

'

PCB board soldering ]

'

FPIC Programming

'

Software debugging

'

Thesis writing

Figure 3.1: project workflow



3.3  Project development flowchart

Figure 3.2 shown the flowchart of project development.

Leamn Planning and Identify
Software Design Hardware
k4 N
Write Assemble
Breadboard

Program /\
' »< Testing e

Fine tune and
troubleshoot

Printed
Circuit Board

r

Install in a
casing

Development

Complete

Figure 3.2: project development flowchart

14

A simple diagram of RF system to control home appliance are shown in

figure 3.3. RF tramsmitter module and RF receiver module were implemented.
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LED LCD 2x16 Push button,
3 units
| /
RF PIC microcontroller . Voltage ‘ v
Transmitter [ B regulator |~ battery

transmitter module

r

Lamp TRIAC Zero crossing 240Vac Transformer
| driver detector  [*7] >
F
r k4
RF | PIC microcontroller | Voltage ) Bridge
Receiver - regulator [° rectifier
LED
recever module

Figure 3.3: diagram of RF system to control home appliance

3.4  Microcontroller system board module

The main brain of the system is microcontroller PIC16F877A. There are
many reasons I choose the controller to operate my patient module. It is designed
using flash technology. So the PIC can read/write program for more than 100,000
times. The PIC 16F877A has 8 K words or program memory. Since each word in the
midrange family is 14 bits long the program memory can also be expressed as 14
Kbytes. The unit has 368 bytes of data ram and 256 bytes of EEPROM. It has 8
channels of A/D with 10 bit resolution. The unit has 2 8 bit Timer/Counters and a
single 16 bit Timer/Counter. In addition to this it has several different types of serial
communication functions such as SPI, [12C, and normal pc type serial
communications functions. Figure 2.2 shown the microcontroller PIC16F877A

layout.
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PDIP
MCLRVer —= ] 1 C 40 [] =—= RBT/PGD
RADIAND =— ]| 2 39 [] =—» RB&PGC
RATANT =—=[] 3 38 [] =— RBS
RAZANZVREF- —+—[] 4 37 [] =—= RB4
RAJANINREF+ =[] 5 36 [ | =—= RBIAPGM
RALTOCKI =+—=[] 5 35 [ ] =+—= RBZ
RAS/AN4/SS =—=[] 7 34 [ =—= RB1
REO/RD/ANS =[] & 33 [] =—= RBUVINT
RE1/WRIANG =—=[] g 12[]- Voo

RE2ICS/ANT =—=[] 10

PIC16F877/874

MN[0 =—vss

Voo — [] 11 30 [] == RDT/PSPT

Vss —w [ 12 29 [ ] =—= RDGPSPE

OSCCLKIN —==[] 13 28 [] =—= RDA&/PSFS

OSC2CLKOUT «——[] 14 27 [] «—= RD4/PSP4

RCOT10SOMICK] a—e[] 15 26 [ | =—= RCT/RXDT

RCA/T10SHCCP2 «—[] 16 25 [ =—a RCBTX/ICK

RC2/CCP1 w—[] 17 24 [] =—= RCS5/SDO
RCUSCKISCL =—=[] 18 23 [] =—= RC4/SDUSDA

RDOPSPD ——e[] 19
RO1PSP1 =—=[] 20

32 [[] =—= RDIFSF3
21 [ =—= RD2PSF2

Figure 3.4: microcontroller PIC16F778A layout

OSC1 and OSC2 pins are connected to 20MHz crystal to execute every single
program line in the system. 20MHz crystal is used because this is the maximum
frequency that the PIC can support. If over frequency the PIC will burn. Else if
crystal speed less than 20MHz then PIC response speed will slower. The MCLR pin
of the PIC is pull up to 5V through a 10KR resistor.

The PIC can operate using 4.5V to 6.0V DC voltage. In the project is
operating at 5.0V (by using 7805). It is DIP layout (dual in line package) and suitable
for student project. It has 40 pins but only 33 I/O pins can be set as digital input or
digital output. The digital output of the PIC is 5V (for signal 1) and OV (for signal 0)
these signals will be directly connected to actuators for control purpose. When the
PIC pin is set as digital input, It will detect input voltage 5V as signal 1 and OV as
signal 0. Any voltage less than OV or more than 5V will damage PIC.

3.5 Voltage regulator module

The voltage regulator module is used to protect PIC and other connected

sensors / actuators from over voltage. This is because PIC and all other connected
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sensors, actuators all support 5V DC only. Over voltage will cause any of the module

burn. Figure 3.5 shown the circuit diagram of voltage regulator.

POWER Dl 1 VOLT REG +5Y - /“',4
2 H e Vin  Vout + AN —L N
1 SW-SPST 1t 1% LED]
114007 GND 1 El
TV to 18V L7305 | 0.1uF| 1000uF

Figure 3.5: Voltage regulator circuit diagram

LM7805 is used to regulate voltage in the system and output 5V DC (max
output current: 1000mA). It supports input voltage from 7V DC to 18V DC. If the

input voltage is over, the LM7805 will burn or auto shutdown due to overheat.

The generated 5V from LM7805 will be noise filtered by 0.1uF ceramic
capacitor and a 1000uF electrolytic capacitor. This is to avoid high frequency

oscillation on the outputs which may cause system hang or unstable.

A diode is connected at the input of the LM7805. This is to avoid voltage
connected reversely. An on/off switch is used to turn on/off the system and a LED
(5V, 5SmA) is used to indicate the system is power on/off. The LED is connected
through 1KR resistor to limit current pass through LED is SmA.

3.6 RF module

These RF modules are adopting RF integrated circuit with super-heterodyne
working mode and SAW resonance. Its features are stability and strong ability of
anti-jamming. It is widely used at some spot of industrial control that has high
requirement. Figure 3.6 and 3.7 shown the RF transmitter module and RF receiver

module.



Figure 3.6: RF transmitter module

VCC
GND
DAT.

ANT

Figure 3.7: RF receiver module

Technical specifications of the RF module:

. Control range : 20-50 meters
. Communication : Serial 8-bit data
. Resonance mode : sound wave resonance (SAW)

. Modulation mode : AM/OOK/ASK
. Working frequency :315MHz
. Transmitting velocity : <9600bps

. Antenna length : 24cm

18
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3.7  Steps to download PIC program into PIC Microcontroller

1. Connect PIC programmer to computer via serial port / USB port.

2. Insert PIC into the programmer socket (figure 3.8).

PIC

Programmer socket

Figure 3.8: Insert PIC into the programmer socket

3. Copy ‘Winpic800’ folder to Desktop
4. Look for Winpic800.exe in the folder (figure 3.9).

dtes  Tools  Help

& pSEarEh [ Folders | [FE3]-

Languages s WinPIEE00

. GTP-USB-Lite. hwp
HWP Filz

1KB

EHEIRS
)\

winXP Driver

test.c
C Source file
1KE

smport.sys
Stestem file
3KB

0y testHEX test_E76A.C
HEX File C source file
LKE 1KE

1y test_376A.HER
HEY File:
1KB

WRICB00.ini
Canfiguration Settings
KE

Figure 3.9: Winpic800.exe in folder “Winpic800”

5. Double click Winpic800.exe to start the program (figure 3.10).
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WinPicB00, - w3.56.d

File Edit Dewice Settings Language Help
B B BRI % %Y % [ ©-&
%k o 2 B - % [ torenm - ®
G Code ?ﬂ Data 0 Setting r

0x0000: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF ?.2.2.2.2.?2.2.?2. A
0x0008: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 2.2.%2.2.2.2.2.2,
0x0010: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 2.2 .%2.?.%.2.%.%.
0x0018: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 2.2.%.2.2.2.2.?2.
0x0020: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 2.2 .2.?.%.2.%.%.
0x0028: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF ?.2.%.2.2.2.2.?2.
0x0030: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 2.2 .%2.?.%.2.%.%.
0x0038: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 2.2 .%?.2.2.2.2.%.
0x0040: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 2.2 .%2.?.%.2.%.%.
0x0048: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 2.2 .%2.2.2.2.2.%.
0x0050: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 2.2 .%2.?.%.2.%.%.
0x0058: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 2.2 .%?.2.2.2.2.%.
0x0060: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF ?.?.?.?.?.?.%2.72. ¥
Har.=JDM Prograrmer - COM 1

Figure 3.10: Start the program Winpic800.exe

6. Select proper PIC name in the top right combo box (figure 3.11).

‘2 WinPicBOO - 3.55b

File Edit Device 3Settings Language Help
F-d H % % % % &% e 168767

e —
& Code i3 Data & secting 16F777 8F.. Flash

16F83 512 Flash - B4 Eepeom
0X0000: 3000 00SA 2976 0000 OOFF OE03 0183 00A1 0.. ) .- IE, Flach- 64 Eoprom
0x0008: 0804 00AO 018A 0804 00A2 0877 00A3 0878 ...[ yergsa K. Flash - 64 Eegeam
0x0010: 00A4 0879 D0OA5 087A 00AG 087B 00A7 1383 ...| 16Fg7 4K, Flash - 256 Eeprom
0x0018: 1283 1ESB 281D 190B 2830 0822 0084 0823 ...| 16F88 4K, Flash - 256 E epeom
0x0020: 00F7 0824 DOFS 0825 00F9 0826 O0FA 0827 ...] 16F818 1K Flash - 123 Eepeorn
0x0028: OOFB 0820 008A DE21 0083 OEFF OE7F o009 ...| 16F819 cK. Flash - 256 Eegrom
0x0030: 1184 120A 2853 100A 108A 110A 0782 3428 .,.| L6F870 2K, Flash - B4 Eeprom
OX0038: 340C 3401 3406 100A 1085 110A 0782 3454 4.4/ LOE87L 5 T (] Dt |

) 16F872 2K, Flash - £4 Eeprom

0x0040: 3469 346D 3465 343A 3425 3430 3432 3475 dia oo K, Flah- 128 Eegrom
0x0048: 3438 3425 3430 3432 3475 3438 3425 3430 4:4] jepe-a— 4K Flash - 128 Eeprom
0x0050: 3432 3475 3400 ORAS 1903 OAAY 0829 3C25 424 15F874 4E_ Flash- 128 Eeprom
0x0058: 1803 2866 3AFF 1D03 2861 0828 3C24 1803 ..(] 16F874a 4K, Flash - 128 E eprom
N=NNAN: 2?RAR N1A9 N1AR 3INN1 NNAA NAAR 11NR 118A& f.| 16F876 8E. Flash - 256 Eeprom
Har >GTP-USELite-#0 | CADosuments and Settings\Biachip S\Desktaplecamplesiclock Lhex L L6E876a A M- A 1]

Figure 3.11: select the name of PIC(16F877A)

7. Open the .hex file which you want to download into PIC e.g. if your .c
filename is ‘abc.c’, suppose you need to download ‘abc.hex’ into PIC.
8. Go to ‘Device’ -> ‘Program All’ to start download program into your

PIC (figure 3.12).



21

2 WinPicBOOD - 3.55b
File Edit BEEEEN Settings Language Help

= - :::::LTII % % 0 & [rcr |~ | 167767 =]
Ca CD & setting th R 44
—————  Erase all

0x0000: 6 0000 OOFF OEO3 0183 00A1 O...)v.......... -~
0x0008: Detect PIC 0804 OOAZ 0877 ODA3 0878 ........... w...X
0x0010: Hardware Test 5 087A 00A6 087B OOA7 1383 ...¥v...z...{....
0x0018: 1283 1E8E 281D 190B 2830 0822 0084 0823 ....{...{0."...#
0x0020: O0F7 0824 OOF8 0825 00F9 0826 OOFA 0827 ...5...%...&...'
0x0028: O0OFB 0820 O08A OE?1 0083 OEFF OE7F 0009 ... ...!..... o..
0x0030: 1184 1204 2853 1004 1084 1104 0782 3428 ....{S5........ 4
0x0038: 340C 3401 3406 1004 108A 1104 0782 3454 d4.4.4......... 4T

0x0040: 3469 346D 3465 F43A 3425 3430 3432 3475 4didmded:4340424u
0x0048: 343A 3425 3430 3432 3475 3434 3425 3430 4:4%40424u4:4%40

0x0050: 3432 3475 3400 0AAS 19203 DAAD 0829 3C25 424ud........ )%
0x0058: 1803 2866 3AFF 1D03 2861 0828 3C24 1803 ..(f:...{(a.{<§..
nennAN: 2866 N1A9 N1AR 3Inn1 NNAA NAAR 110R 1184 [ Y | R v

Har.=GTP-USE-Lite - #0 CADocuments and §ettings\Bizchip 50D esktoptescarmplesiclock Lhex

Figure 3.12: Start download program into PIC

3.8  Steps to use PCWH C-Compiler
1. Open PCW C-Compiler Start->All Programs->PIC-C->PIC C
Compiler.
2. ‘File’ -> ‘New’ to start a new file.

3. Save the file as .c file, it is advisable to put the main file name within

8 chars length, extended file name must be .c, e.g. myprogl.c.
4. Type / Edit your program.
5. Save program before compile.
6. Compile your program using F9.

7. If any error occurs, please check your program and compile again.

Otherwise you won’t get your .hex file.
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39 Printed Circuit Board (PCB)

A printed circuit board, or PCB, is used to mechanically support and
electrically connect electronic components using conductive pathways, tracks or
signal traces etched from copper sheets laminated onto a non-conductive substrate. It
is also referred to as printed wiring board (PWB) or etched wiring board. Printed
circuit boards are used in virtually all but the simplest commercially produced

electronic devices.

A PCB populated with electronic components is called a printed circuit
assembly (PCA), printed circuit board assembly or PCB Assembly (PCBA). In
informal use the term "PCB" is used both for bare and assembled boards, the context

clarifying the meaning.

in prepairing the PCB, i have used many steps to complete it. The steps are as

belows:

1. PCB Drawing: PCB drawing is designed using Protel DXP 2005, this
software can automatically convert schematic file to PCB
automatically.

2. Film Printing: After PCB file is generated, use laser printer to print it
on transparency (figure3.13).

Figure 3.13: print PCB file on transparency
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3. PCB Cutting: Cut photo PCB size according to the film size (figure
3.14).

Figure 3.14: Cut photo PCB size according to the film size

4. PCB Photo Etching: Expose the photo PCB in photo etching kit for 8-
10minutes (figure 3.15).

Figure 3.15: PCB Photo Etching

5. PCB Developing: Wash the PCB using PCB developer (white

powder) for 2 min.

6. Acid Etching: After PCB is developed, put it in Ferric Chloride liquid.
Add in hot water (80C) and shake the water until you see unused part
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is ‘washed’ and left only the tracks (figure 3.16). The etching process

takes around 30 min.

Figure 3.16: Acid etching

7. Alcohol Washing: Wash the PCB with alcohol to get rid off the green
coating (figure 3.17).

Figure 3.17: Alcohol washing

8. Drilling: Drill PCB after alcohol washing, use drill bit 0.8mm, 1.0mm
and 1.2mm (figure 3.18).
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Figure 3.18: Drilling

9. Soldering: Place all components on the PCB, use tape to stick all
components tightly on the PCB and then solder the components using

soldering iron and lead.
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CHAPTER 4

RESULT AND DISCUSSION

4.1 Introduction

In this chapter, I will discuss more about the operation of the system. To
make it more clear, I include the function of the component used to operate the

remote control.

4.2  Project component list
To build the RF remote control, many component were used. Table below
shows the list of the component used.
Table 4.1 shown the transmitter module
Table 4.2 shown the receiver module

Table 4.1: Transmitter module

Component Value Quantity
Microcontroller PIC16F877A 1
IC Socket 40 pin 2
Crystal 20MHz 1
Capacitor 18pF 2
Voltage regulator LM7805 1
Capacitor 0.1uF, 50V 1
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Capacitor 1000uF, 16V 1
LED 5mm 1
Resistor 1KR 1
Diode 1N4007 2
Switch On/Off 1
PCB photo 300mm*150mm 1
Etching powder 1Kg 1
PCB Developer 50g 1
Battery 9vDC 2
Connector Battery snap 2
LCD 2x16, green 1
Resistor 10KR, 1/4W, 5% 1
Switch Push button, big 3
RF Transmitter 5V, 4800bps 1
Table 4.2: Receiver module
Component Value Quantity
Microcontroller PIC16F877A 1
IC socket 40 pin 2
Crystal 20MHz 1
Capacitor 18pF 2
Voltage regulator LM7805 1
Capacitor 0.1uF, 50V 1
Capacitor 1000uF, 16V 1
LED 5mm 1
Resistor 1KR 1
Switch On/Off 1
PCB photo 300mm*150mm 1

Etching powder

1Kg
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PCB Developer 50g

Connector Screw Terminal, 2 way
Transformer 240Vac : 12Vac
Power Cord 1.2 meter
Power Plug 3 pin

Diode 1N4007
Resistor 1KR

LED 5mm

Resistor 470R

Resistor 4M7R

Resistor 180R

Resistor 1M5R

Resistor 10KR, 1/4W, 5%
RF Receiver 5V, 4800bps

4.2.1 Project wiring

Table 4.3 shown the transmitter module

Table 4.4 shown the receiver module

Table 4.3: Transmitter wiring module

PIC I/O Pin | Connect to

Sensor / Actuator Function
RBO Pin E LCD Display data on LCD
RB1 Pin RS LCD Display data on LCD
RB2 Pin R/W LCD Display data on LCD
RB4 Pin DB4 LCD Display data on LCD




RB5 Pin DB5 LCD Display data on LCD
RB6 Pin DB6 LCD Display data on LCD
RB7 Pin DB7 LCD Display data on LCD
RC6 RF Transmitter Send data to RF receiver
REO Push button Detect button pressed
RE1 Push button Detect button pressed
RE2 Push button Detect button pressed
Table 4.4: Receiver wiring module
PIC I/O Pin | Connect to
Sensor / actuator Function

RAO Optocoupler Module Control lamp

RB7 Optocoupler Module Control lamp

RC1 LED LED blink when data received

RC7 RF Receiver Receive data from RF

Transmitter

4.2.2 Operation

29

Auto bulb controller will maintain room brightness. The whole system is
controlled using PIC16F877A. It uses PIN B7 to trigger the bulb and use A0 to get
the feedback of the bulb. A1 of the PIC is connected to a LDR to detect environment

brightness.

The auto bulb controller is a mains voltage controlling device which controls

which amount of each mains half wave gets to lamp and which does not. This is done

by controlling the conduction angle (time after zero cross) in which the mains

switching element (usually TRIAC) starts to conduct. When TRIAC starts to
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conduct, it will conduct up to the next zero crossing of mains voltage (time when

current decreases zero).

4.2.3 PIC 16F877A microcontroller

PIC16F877A-I/P microcontroller is used to control the whole system. OSC1
and OSC2 pins are connected to 20MHz crystal to execute every single program line
in the system. 20MHz crystal is used because this is the maximum frequency that
the PIC can support. The PIC can operate using 4.5V to 6.0V DC voltage. In the
project is operating at 5.0V (by using 7805).

4.2.4 Voltage regulator module

The voltage regulator module is used to protect PIC and other connected
sensors / actuators from over voltage. This is because PIC and all other connected
sensors, actuators all support 5V DC only. Over voltage will cause any of the module

burn.

LM7805 is used to regulate voltage in the system and output 5V DC (max
output current: 1000mA). It supports input voltage from 7V DC to 18V DC. If the

input voltage is over, the LM7805 will burn or auto shutdown due to overheat.

4.2.5 TRIAC

A TRIAC, or TRIode for Alternating Current is an electronic component
approximately equivalent to two silicon-controlled rectifiers joined in inverse parallel
(paralleled but with the polarity reversed) and with their gates connected together.
This results in a bidirectional electronic switch which can conduct current in either

direction when it is triggered (turned on). It can be triggered by either a positive or a
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negative voltage being applied to its gate electrode. Once triggered, the device
continues to conduct until the current through it drops below a certain threshold
value, such as at the end of a half-cycle of alternating current (AC) mains power. In
addition, applying a trigger pulse at a controllable point in an AC cycle allows one to
control the percentage of current that flows through the TRIAC to the load (so-called

phase control).

4.2.6 Bridge Rectifier

A rectifier is an electrical device that converts alternating current (AC) to
direct current (DC), a process known as rectification. Rectifiers have many uses
including as components of power supplies and as detectors of radio signals.
Rectifiers may be made of solid state diodes, vacuum tube diodes, mercury arc

valves, and other components.

A device which performs the opposite function (converting DC to AC) is

known as an inverter.

When only one diode is used to rectify AC (by blocking the negative or
positive portion of the waveform), the difference between the term diode and the
term rectifier is merely one of usage, i.e., the term rectifier describes a diode that is
being used to convert AC to DC. Almost all rectifiers comprise a number of diodes
in a specific arrangement for more efficiently converting AC to DC than is possible

with only one diode.

4.2.7 Optocoupler

In electronics, an optocoupler is a device that uses a short optical transmission
path to transfer a signal between elements of a circuit, typically a transmitter and a

receiver, while keeping them electrically isolated — since the signal goes from an
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electrical signal to an optical signal back to an electrical signal, electrical contact

along the path is broken.

4.3  Run the project

4.3.1 Turn on the receiver and transmitter

To make sure this project is working, we need to test it first. Firstly we need
to plug in the power supply to the receiver side to make sure the light bulb can turn
on. After the plug is on, push the red button at the receiver to turn on the receiver.

Figure 4.1 shows the circuit and circuit diagram of the receiver.

EEB
s

BEEEEEEE

CEELE]

FESEETANT

Figure 4.1: circuit and circuit diagram of receiver

Then, to turn on the transmitter, push the yellow button at the transmitter. Its

used power supply from 9V battery. Figure 4.2 shows the circuit and circuit diagram

of transmitter.
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Figure 4.2: Circuit and curcuit diagram for transmitter

4.3.2 Run

After both receiver and transmitter turned on, we can now simply turn the
lightbulb on by press yellow button at the transmitter. The lightbulb turned on in
100% of brightness. Figure 4.3 shows the normal mode of brightness.

Figure 4.3: 100% of brightness for normal mode

When the green button pressed, the lightbulb turned dimmer than normal

made. This mode called sleep mode. The lightbulb dimmed because of the TRIAC.
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The TRIAC can control the current flow like I mentioned above. Figure 4.4 shows
the brightness of sleep mode.

Wy |
S s "_5'&
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Figure 4.4: brightness of sleep mode (dim)

Just like usual, when something turned on, it must be can turned off. To turn
off the lightbulb, press the red button and the lightbulb turned off as shown in figure
4.5.

Figure 4.5: lightbulb turned off

In additional, the red LED at the receiver also play its role. The red LED will
blink when any button at the transmitter pressed. It shows the receiver received the
data from transmitter. Figure 4.6 shows the blinking LED when button pressed.

Figure 4.6: Red LED blinking when button at transmitter pressed
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4.3.3 Precaution

While running this project, we need to take some precaution because we used
a bit high voltage that is 240 VAC. If we are shocked it will leaved a bad effect to us

like burns.

In other way, we can turn off the transmitter while we are not use it. We can
turn off the transmitter by push the yellow push buttun. We can turn off even though

the appliance are running. This method will save our transmitter’s battery.
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CHAPTER 5

CONCLUSION AND RECOMMENDATION

5.1 Conclusion

The project has achieve the main objective where the RF system to control
home appliance as a remote control is successfully developed and able to apply to
real life. The project consist of two parts; transmitter (remote control) and reciever.
The transmitter will send data to reciever when any button pushed. This data is then
sent to microcontroller to process and then show the input at the appliance. In
additional, LED as indicator at the reciever blinking when any button at transmitter
pushed. That means the reciever recieve the data. While the LCD at the transmitter

display the mode of the appliance.

5.2 Practical application

There are numerous practical applications for the RF control system. There
are currently appliances that act in such a manner and if were connected to this
system would create any usable applications.

The most commont usage of the RF control system could be a multi-purpose
home monitoring system. This could mean cameras positioned throughout the house
as well as lighting controls with access to the thermostat. If one were at work and the
day started out cold, they could log onto their home system and turn up the
temperature in the house.

There are also many business applications the RF control system could be

used for. If a company wanted to monitor its vending machines across a certain area,
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it could connect them through the RF control system and be able to tell how many of
each item the machine had remaining and only send service men accordingly.

The practical applications for remotely controlling appliances is endless.
From home to business use, control of devices remotely controlling will begin to

play a part in people’s lives within this decade.

5.3 Recommendation

Just as usual, even though the project has been succesfully demonstrated the
remote RF control, its must be something incomplete. Here, I listed some
recommendation of improvement of this project. Future work on this project should

include:

e Battery saving
e Increase the transmission range
e (Can bear heavy load such as motor

e Made in smaller size
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#include <16f877A.h> //use pic16f877a

#use delay(clock=20000000) //20mhz

#fuses hs,noprotect,nowdt,nolvp //fuse setting

#use rs232(baud=4800, xmit=PIN C6, rcv=PIN_C7, parity=N) //rs232 setting
#define use portb lcd TRUE //set portb for lcd

#include <lcd.c> //use lcd library

/Ipic io port address
#byte PORTA=5
#byte PORTB=6
#byte PORTC=7
#byte PORTD=8

#byte PORTE=9

void main()

{
nt i;
int send_en=1;
int btl_en=1;
int bt2_en=1;
int bt3_en=1;

char data="'A";

//set 1/o for each pin
set_tris_a(0b00000000);
set_tris_b(0b00000000);

set_tris_c(0b10000000);



set_tris_d(0b00000000);
set_tris_e(0b00000111);

setup_port a(NO_ANALOGS);

lcd_init();

lcd_putc(" Smart Lamp");
led putc("\n With Remote");
delay ms(3000);

led putc("\fOff Mode");

do

if(input(pin_e0)==0 && btl_en==1) //if button]1 pressed
{

btl _en=0;

data="A";

send_en=1;

led_pute("\fOff Mode");

}
else if(input(pin_e0)==1) //if button] released

{
btl en=1;

if(input(pin_el)==0 && btl en==1) //if button2 pressed

{
bt2 en=0;

42



data='B';
send en=1;
led putc("\fNormal Mode");

h
else if(input(pin_el)==1) //if button2 released

{
bt2 en=l1;

if(input(pin_e2)==0 && bt3_en==1) //if button3 pressed
{

bt3 en=0;

data='C";

send en=1;

led_putc("\fSleep Mode");
}

else if(input(pin_e2)==1) //if button3 released

{
bt3 en=1;

if(send_en==1) //under send mode
{
//send data to receiver
for(i=0;1<10;i++)
{

pute('();
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putc(data);
putc('));
delay ms(10);

}

send en=0;

delay ms(300);

}while(1);
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Program for reciever
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#include <16f877a.h> /luse pic161877a
#device adc=8 /luse 8bit adc

#use delay(clock=20000000)  //pic use 20mhz
#fuses hs,noprotect,nowdt,nolvp //fuses setting

#use 1s232(baud=4800, xmit=PIN_C6, rcv=PIN_C7, parity=N) //rs232 setting

#byte PORTA=5 //define PORT A address
#byte PORTB=6 //define PORT B address
#byte PORTC=7 //define PORT C address
#byte PORTD=8 //define PORT D address

#byte PORTE=9 //define PORT E address

//define parameters
#define ACpin PIN_A0
#define VARpin PIN_Al

#define lampl PIN B7

//AC line
int AC_phase=0;

int AC_value=0;

//Dimming variables
int lamp1_dly=0;

int dim_cnt=0;

int rx_templ;

int rcvdata;



int rx_temp3;
int rx_set=0;

int rx_data=125;

//receive and check data from transmitter
#int rda
void serial_isr()
{
rx_templ=getch();
if(rx_temp1=="(")
{
rcvdata=getc();
rx_temp3=getch();
if(rx_temp3==")")
{

rx_set=1;

rx_temp1=0;

rx_temp3=0;

#INT RTCC  //0.1024ms Interrupt

clock isr()

{

dim_cnt++;



if(dim_cnt>=lampl1_dly)
{
output low(lampl);
}
if(dim_cnt>=80)
{
AC value=read adc();
}
if(dim_cnt==30)

{
lamp1_dly=rx_data;

void main()

{
//set 1o for each pic pin
set_tris_a(0b00000001);
set_tris_b(0b00000000);
set_tris_c(0b10000000);
set_tris_d(0b00000000);
set_tris_e(0b00000000);
setup_port a(ALL ANALOQG);
setup_adc(ADC_CLOCK INTERNAL);
set_rtcc(0);

setup_counters(RTCC_INTERNAL, RTCC DIV _2);



enable interrupts(int_rtcc);
enable interrupts(int rda);

enable_interrupts(GLOBAL);

lamp1_dly=125; //off lamp

set adc channel(0); //AC PIN

//blink led
output_high(pin_cl);
delay ms(1000);

output_low(pin_cl);

do

if(rx_set==1) //if receive any rf data
{

output_high(pin_cl);

if(rcvdata=="A") //if receive 'A’

{

rx_data=125; //off bulb

}

if(rcvdata=="B') //if receive 'B'

{

rx_data=0; //on 100% bulb

}

if(rcvdata=='C") //if receive 'C'
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rx_data=90; //on 50% bulb

rx_set=0;

delay ms(200);

output_low(pin_cl);
}

else //if no data in

{
if(AC_value>=125 && AC_phase==0) //Zero Crossing casel

{
AC phase=1;
dim_cnt=0;
output_high(lampl);
}
if(AC_value<125 && AC_phase==1) //Zero Crossing case(
{
AC phase=0;
dim_cnt=0;

output_high(lamp1);

h
twhile(1);
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Data shee for LCD 2x16

LCD-016M002B

v

e e o -

Vishay

16 x 2 Character LCD

FEATURES

* & x § dots with cursor

* Built-in controller (K5 D0BE or Equivalent)

* + GV power supply (Also available for = 3V)
= 116 duty oycle

e * Bl to ke driwen by pini 1, pin 2 or pin 16, pin 16 or AK (LED)
* NL¥. optional for = 3V power supply
MECHAHICAL DATA ABSOLUTE MAXIMUM RATING
ImeEs STANDARD WALLE UIT =" SYMIBDL STANDARD VALLE UHIT
Modulg Dimansion BOLD x 35.0 mim e | TYR | mex.
Wigwing Arca EEAx 18D m Power Supoy | voo-ves | -os | - 7.0 v
Dot 522 055058 mn Inpue voimga W o3| - | wvoo| w
Cremacr S i - MOTE: V55 = 0 Vioit, VDD = 5.0 Yol
ELECTRICAL SPECIFICATIONS
=" SYMEBOL CONDITHIN STAHDARD VALUE UHIT
MIH. TYP. A
Iz Woaags Voo NOD = & 5V 47 50 53 W
WOD = & 3V .7 3.0 5.3 W
Supply Cument 100 WOD = 5V — 12 3.0 A
30T _ _ —
Ramommended LT Driving OO - W2 orC 42 48 5.1 W
Voizaga for Mormal Temp. 250 a8 42 4.8
Varsion Modola 50rC a5 40 4.8
G - - -
LED Forward Volaga VF 250 - 42 4.8 W
LED Forward Curmei IF 25°C | Amray - 130 250 T
Edpga - 20 40
EL Power Eupoly Curramni E| Wal = 110WAC 400H: - - 5.0 mi
DISPLAY CHARACTER ADDRESS CODE:
Ctspiey Position 1 2 3 £ 5 ) T -] a0 1 12 13 14 15 18
poEAMAsms M Ter T T T T T T T T T T T T T ]
ooFaMacdmss [ 40 [ a9 [ [ ] [ [ [ [ [ | | [ [ [ [
Doweman Membar: 37217 For Technical Cuastions, Comact: DisplaysSyichay oom W VIS hay nom
Ravision 01-Do-02 L
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D
v

Vishay 16 x 2 Character LCD
PIN HUMBER SYMBOL FUNCTION
1 Ve GMD
2 Ykd + 3% or+ 5V
3 Vo Conirasi Adjusimani
4 1= HiL Register Salect Signal
5 T HiL Aead/Write Signal
E E H -l Emahla Signal
7 DE HAL Data Bus Lina
B D1 HAL Data Bus Lina
B Diz HA Data Bus Line
i DBz HAL Daia Bus Line
1 D HA Data Bus Lina
12 DEs. HA Data Bus Lina
12 DBc HAL Data Bus Line
14 DE7 HA Data Bus Lina
1B Ao + 4.2V for LED/Nagatve Viokaga Output
16 K Powar Supply for BAL (OY)
DIMENSIONS in millimsters
3.
nel_
DT SiIE
1)
o=
wd
_ #00+0.5 -
495 7.2 y o
7.55 BED {VRY
- 5.2 [AA)
— E f ] P58 15 530 o - Himay .7 MAX
“@la| = 7= | an) 18 je@LopTH | M - | K2 - |5.1
1 i
I F o el s o 1-4 ;:] - - |
v al
HPEEF =R i
Halzlat gz @ 43
3145 2|8 .,I_-—' +4a |
1 ‘In' 1] s ——
aoa/ 4 .55 - o 18 Jdl 15
2 LR Hasaran _ELOANOBL
LED - H'L B/L
HIGH LOW
H1 132 121
Hz 88 7.5
wanw. vishay com For Techmical Cuastons, Contact: Displays@ishay.oom Document Mumbar: 37217
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k4 Legal Disclaimer Notice
VISHAY.

v Vishay

Notice

Spedfications of the producis displeyed herein are subject to change without notice. Vishay Intertechnology, Inc.,
or anyone on its behalf, assumes no responsibility or liability for any emors or maccuracies.

Information contained hergin is imended to provide a product description only. Mo Bocenss, express or mplied, by
estoppel or otherwise, to any inteliechual property rights is granted by this document. Except as provided in Vishay's
terms and conditions of sake for such products, Vishay assumes no liability whatsoever, and disclaims any express
or implied warranty, relating 1o sale andior wse of Vishay products including Eabiity or warranties relating to fitness
for a particular purpose, merchantability, or infringement of any patent, copyright, or other intellectual property nght.

The products shown hersin are not designed for use in medical. He-saving, or life-sustgining applications.
Customers using or selling these products for wse in such epplications do so at their own nisk and agres to fully
indemmnity Vishay for any demages resulting from swch improper use or sale.

Documant Number: 91000 www vshmycom
Faviion: 03-Ape.05 1
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Data sheet for regulators

ﬂNﬂt ional Semiconductor
LM340/LM78XX Series

General Description

Tha L1404 M3 M3 MTED0C manaiitic Herminal
positve voitage requiatns emgioy Infsmal cument-imiting,
them Indestruriic. I heat snking 5
prowitied, ey £an deliver over 104 output cument. They are
itended a5 feed voltage reguigios 1 & wide mnge of
applications Including kel fon-card) reguiation for 2iming-
ton of noise and dstibwtion problems associated wih
Engiepoint requiaion. In aodton o use 35 fwed vatage

J-Terminal Positive Regulators

Features

= Compiete spectications at 1A kad
® Cutput voliage tolerances of +2% at T, = 25°C and +4%

over the range (LME40A)
® Lin requiation of D.01% of W, W of AV,,, 3t 14 load
JLMEA0A)

Load reguiabion of 0.3% of Vio,r0f [LW340A)
Imamal thenmal ovanioa
Il SNOR-CITN et i

ma

=t
¥

s [ T

=

[t

O
“Hegured H S cequims i oeted B Fom Be power supcly Sier

AMhough mo ol capacic’ = reeded o shebsifly, Edoms Selp remskesd
mmsormen. (I =esded, s 0.1 oF, cerarmic diec)

Cument Raguiator

Adn = 1.3 mA over Iee ard osd changes.

requiaions, these devices can be used with exiema compg- ™ DWPUR [FaNEIE00 5372 A1E3 protecion
nents to abtain adjustabie cuiput woRages and cumants. F* Froguct Enhancement leeled
Conslderable St wae o make the enfira sarles Output
of requiatoes ea3sy to usa and minimize the numbsr of eder- DoV | \itages Fackagss
nal companents. It ks mot necessary o bypess he Ut e =15 [Tos
amough Mis doss IMpIWE transket response. Inpul Dy- 5 12, L)
passing s resded cnly I the requiator s iocabed far fom e | LWME40ALMEAD (5, 12, 15 (TO-3 (K], TO-220 (T),
Titer capacion of the power SLUPEY. SOT-223 MP), TO-263 {5)
The 5V, 12V, and 15V reguiaior options ane avallale In he {5V and 12V oniy)
gl TO-3 . The LMMIALMMOUMIEIDC  [[noemie 58 12, [T
sezies 15 avallabie In the TO-220 and "
ihe LM340-5.0 ks availabie In the SOT-223 package, 35wl
& the LM340-50 and LMEOZ In M8 surface-moant
TO-263 package.
Typical Applications
Flzad Cuiput Raguiaior Adjusiable Dutput Reguiator
il — [ l]

SI."l'n'
Vet = 5 & (SR 4 i) F2 SR * 3 g,
o] reguintion [Ly] R 1 + BT Ly of LAZ0-5)

Comparison bebwesn SOT-223 and D-Pak [TO-2532)

- W@ i

Ia=dai

s
Scale 111

& 2001 Mationdl Ssmeondiedtior Corporaion Ce=00T7E1

A Nl o

si0jenBay aAnIsod |eulIa) - SBUSS XXELINT/OVEINT
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LMD MTEX X

56

Absolute Maximum Ratings mee 1 Lead Temperature {Soidering, 10 520
::l'llll.am‘.ﬂnu;gam speciled devices m TO-3 Package (K] arc
sass contact the Nabional Samiconductor TO-220 Package [T), TO-263
Diztribuiors for avallabliity and spacifications. Package (S) m e
otz 5) ESD Suscaptiolity [Ntz 3) 2RV
DC Ingut Vottage
Al Devices i iti )
mew:ﬁ - Operating Conditions ot 1)
T oy Temnperatur Range (T,,) (Moba 2)
Intermal Power Dissipation (Mote 2)  Imemaily Limited L1404, LMt - H2FC
Mzdmum Junetion Temperaiune i50C L3404, LM30, LMTS0SC,
Storage Temperture Range 5 fp 41500 LMTEAZC, LMTB1SC, LMTE06C 0'C o +125'C
LM340A Electrical Characteristics
lowr = 1A, —E5C = T, = +150°C (LMI4DA), oF I°C = T, = + 125°C (LM340A) unless ofenstss specied Motz 4)
Cutput Voitaga ET] 12 159
Symibol Iinput Violtage juniess ctherwles noted) 10V 13V 3 Unitts:
Paramater Condltions #n | Typ | Max | Min | Typ [Max| Min | Typ | Max
Vo Dulpul vollage [T, = 5% 459 5 5 |1la5 12 1225 147 15 153 W
P = 15W, SmA =, = 1A 45 t2 [ 115 125[ 124 i56] W
Wi % Viaa % Vi [T5 2V =20) | (B =V, =37 | 1702V, =30]| W
AV, Line Reguation | I, = SO0 m& 10 18 2z | mv
AV .5 V= 20) | (M5 <V <37 | (1792 Viu=30| ¥
T, =25°C 3 1o 4 18 4 2| m
AN, [F5< V= 20) | (M45<V, <37 | (1T5sV,,=30]| ¥
T,-25°C 4 9 10| mv
Cver Temperaine 12 k| 0| m
ANy BV s12) | 165V, =22 | (=W, =25 | W
AV Load Requiation | T, = 25°C [SmA =l = 1.54 1 25 12 = 12 35 | mv
250 mA < I, < 750 15 18 | mw
A
Cver Temperaire, 25 ] 75| mv
Smhsl, = 14
o Cusescent T, = 25C E 3 & | ma
Curmant
Cver Temperaine 6.5 6.5 85| ma
Al CseEcEt SmAc = 1A ] 05 05| mA
Curment
Changs T, =25°C, 0, = 1A 0.8 0a 05| ma
Whama = Wise % Vi SV <20} | (B Vi< IT) | (1T V30| W
I = SO0 M8, 0.5 GF] 05| ma
Wit % Viss % Wi BeViu=25) | (15=Vu=30) |(I702Vu<30| W
V. Dulpul Noise | T, = 25°C, IDFz = 1= ID0KHZ a0 75 =] W
Wolizge
“avy | Flpple Rejection [T, = 28°C.T= 10 Hz |, = 1A E8 &l 81 72 &0 70 ds
Ay of £ = 120 Hz, L = 500 mA, ] &1 &0 &
Cver Temperaire,
Vit % Viso % Vi (BxWes18) | (I5sWVu=28) | [(1852V= W
2a5)
Re Dropoar Woltage | T, = 25°C. 1, = 1A 24 20 20 v
Output f=1kHz a 18 12 mel
Fesistance

ety el ey



LM3404A Electrical Characteristics (cominued)
loger = 18, —55'C « T, < +150°C (LM1404), or I*C < T, < + 125°C (LM3404) uniess othersise specified (Mole £)

Dutput Voiltage sV 12 159
Symbaol Input Voitage [uniess otherwize noted) 1 19 F1l Uitz
Parameter Condifions Min| Typ [Max| Min | Typ [Max | Min | Typ | Max
shot-Clcut | T, = 25°C FX 15 12 A
Cumert
Fedi Ouiput | T, = 25°C 24 24 24 A
Cumert
Average TOof | M, T, = 0FC, I, = 5 ma -I6 -15 -1.8 MG
Vi
Wi Ingut Voitage | T, = 25°C
Fiaquired b 75 145 175 v
Miainiain
Line: Reguiation
LM140 Electrical Characteristics joe 4
-55'C = T, = +150°C unless ofheralse specified
Dutput Voltage W [ 15
Symbol Input Voitage unisss othsnmss nofad) 1w 13 2 Upnits
Paramster Conditiona Mn | Typ| Mz | sin | Typ | Max | min | Typ| max
N Cupuivoisge | To=25C SmAc L < 1A 48 5§ 52|15 12 125[144 15 186V
Pos 15W, 5 mA = Ly = 1A 475 BE| 114 125)425 1575 ¥
Viaws = Viny 5 Vaan {8V s | (I55<Wy=27) | (IBSsVws [V
)
AV, Line Reguaton | I, = 500 mA [T, = 259G 3 50 4 1A 4 150 |mv
LT TV =25 | (M5<W, =30 | (IT5sVu=s [V
)
—E5C = T, = #1500 &0 120 150 [miv
AV, AW, s | 152V, <27 [ (B5zv,=< [V
)
o= 1A T, = 25C 50 120 150 [miv
AT FS<Vis M) | (MBS <27) | (ITT Vs |V
)
SFC LT, % #1500 = &l 75 (M
A, AN, =18) | (162V, <23 | @y, =26V
AV, Load Requiaion [T, =25C  [SmA =, = 154 mW 50 12 12 12 150 |mv
250 m# < I, = 750 = &1 7S |m
mA
—55'C « T, < +150°C, 0 120 150 [mv
EmAsl, s 1A
I Quescem Cument ||, = 1A T, = 25C & B |ma
~55C < T, £ #150°C 7 7 7 |ma
Al Quiescem CUment |5 mAxl, < 14 0.5 0.5 L5 [ma
Change To=25°C L5 1A 0.& 04 L& [ma
Wiy = Wiy = Vi BeVu<dl) | M5<Vu<2T) | (1B5cVus | W
)
I, = 500 m&, -55°C = T, = +150°C 0.8 A LE [mA
Viaw = Vi 5 Vi BN, =28 | [15sV, =30 | (assv, s (v
a0)
W CHApLR Maise Ta = 25°C, 10Hz < = 100 kMg a 75 a0 v
Woiiage

Lo TR ]
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~
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LML MTB00C Elecirical Characterstics (Note 4) (Contin
O'C = T, < +125°C unisss othanwise specied : | (Continued)

Dufput Voltage 5V [ 15
Symbol Input Violtags [unisss otharwias noted) 1 15 g Units
Paramater Conditions Min | Typ [ Max | Min | Typ [ Max| Min| Typ | Max
o = 500 mA, I°C = T, < +125°C ] 10 10
Wit % Vine % Vi TeVus25) | (1452Viws |(1IT5<Ve=30)| W
|

Wi Output Moise T, = 25°C, 10 HZ <1< 100 kHZ a 75 E o

Woitage
sy | Fipple Rejecton s 1A T, = B2 90 C ] 70 dB
Eupyr 25'C
T=120Hz | orl,=S00mA | 62 5 1 dB
0'C =T, = #1258°C
Wi % Vi % Vi 082V % 18) | (155V,, =25) | (185<V,= | V
.5)

Ra Dmgpout Vollage | Tu=29C. o = 1A E 0 20 v
Oubput Reststance | 7= 1 kHZ a 18 13 1]
Short-Clreut Currem| T, = 25°C 21 15 12 A
Peak Output T,=25C 24 24 24 A
Cument
AVEragE TC of Vour | PO T, £ +128°C, L = S A 06 -15 -1.8 e

Wi Input Wottage T, =I5C I < 1A
Fequired to .5 146 177 v
Mairain
Line Reguiation

Neotm 1. Abwchrie Maomun Faegs are mi Seyond wSich damege 1= S devdcs may ooy Opaesling Londioss are concioss under whas T device usciom

bt e specficwi oes mig nol Se pomerised For puerarleed soecficalore ens b co-dii s see e B Charesteesbos

Notm 2 Tha e oty e Erpestae @8 Usckon of e mecmum usckon empeneiure for commelios [T g = IS0
'mtlhwmmm wrel B arrbdesl Seeperature (Tal Prigas = [Taes = Tal¥a. § e dhsizatios & oossded Sa da

inmparatrs will Sue sbove T @nd e aiecirios specificsiiors o nol spoly. § Ba de leocensfiun rses o 1505 he devics will go info Bl afuices

For B T3 paciage (H, KE), e uscion-io-amibie Sermel rosmstaecs (050 B 35 G YWhen ueng @ bastenk, By, & Be sun of he 4 5W unclon-o-cae

Bl restatanon (2] of The TS pechegs aed Be cass-b-amblent Serml mestencs of S heatsink. For Ba TO3 pacioage (T, 25 B 534 CAN aed g b

STAA I SOT-223 b used, he uschon-io-artend Swaceml reshitancs B 1P CAW and cas ba by w 1 Hints on gl

H B [ -1 pachoage i used, B hermsl resmsbance car be redaced by increseng Ba PC bosnd copper ares ‘hermally consecded o Ba cecosge. Usisg 005 sgusre

Nt of copper amee, 25 B 30CAN, with 1 squere incs of copper e, A ITCAMEL and with L8 o mom inchen of copoer arae, S B S CAN

Kot 3 ES0 rubing  Seaeed on B Purmen Sody model, 100 pF discherged frough 1.5 kO

Kot & A aracherisiios s mssered with 8 0050 o cepacior Fom imput o groond end e 0.7 pF capeecrior Bom ot o groeed. A1 chane-derieiicos sacepd notss

wollage and ripoda repecion mefo we messured ceing pobe lchrioues (L P0Omm, dety cycle © 2% Culed vollsge charges due bo Shenges inniemal eopestue

st ba Beioes indo scooun! sepenetely

Rt §: A miftary RETS spaciicaton b wrsliubla o request. &2 Ba brme of prinsg, Se sty RETS scecficeSom for the L 1 S04K-8 G588 L1 854K 15635,

e LWSSAE-158ET compled »F He min aed mex ievis o e reececie versioms of Ba LW 08 AF Bw Brme of prinfisg, The milfery HETS o

B LNT80K-500801, LNT40F- 15500, and LM ISOK-1 385 compliesd Wit Ba min and mex vt o B c;scecia versoss of e LMD Tha LW S0HEEE,
LA, e LT OSHIEET ry mhes S0 procored @ @ Stenders Nty Dreeeng

5 e nabional sem

KEBLINVOFEWT



L M3 LN B X

LM7B0EC
Electrical Characterstics
0°C < T, = #150°C, W = 14V, L, = 500 MA, ©; = 0.33 JF. Co = 0.1 UF, Uniess othensise specihned
Symbol Paramstsr Conditions (Motz &) LMTE08C Unitz
Min | Typ | Max
v, Ot Woitage T, = 25C 77 | a0 | a3 W
A, Line Requiation T, = 25C 1050 = W, = 25V &0 | 180 | mv
MOV W < 1TV 20 i)
AV, Load Requiation T, = 25%C SO mA= = 1.54 12 160 mkf
TH MAZL, £ 750 a0 | &
mA
Vo Curput vioitage 1150 <V, < 230, SO mA = I, = 104 P = 15W 7E a4 W
I Quiescent Cument T, = 25'C 43 ao mA
Al Quescent WithiLine | 115V <V < 25V 10 mA
Cument Change With Load | S.O0ms < 1 = 108 (1]
v, HOISE T, =25, WO HZ <1 = 100 KHE G e
AVJAN, | Ripple Regtecion T=120Hz, I, = 350 M4, T, = 25°C = | 72 &
Vo Dropout VoitEge I = 1.08, T, = 25°C 20 W
Ry Curput Reslstance T=-1D0kHz 1€ el
low Ouiput Short Circult Curment T, = 25'C, W, = 35 045 A
les: Paak Oulpat Cument T; = 25"C 22 A
AVJAT | Awerage Tempersine o= S0mA 0B T
CoefMelsnt of Output Voltage

Kiole 82 Al chersclerislios e s e Wi @ 0252 pF cepecior from ingul o grousd end & 01 oF cepsciior rom aufped s ground. Al chereciecslics axcepl noms
wolsge mrd Sppie refeciion o sy remared usng puiss Sechmkgoes (L3 10 me, duty cpdie 5% Dolout voltsge chenges due ko changes i= istermal iemperskars
ool o Eeken nfn soooont iy

WA Ml S 8
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Typical Performance

Characteristics
Eaximum Avarags Powar Diccipation
)
- IJ"lI.sII:E: LK
HE®
E 1
E AN
= L WTH L CAW HEAT ZIMK
=& =
= g
" N AN
; Wi} HEAT SINE ]
g <
I - s
TH- -2 0 38 s 3% 00
ANBIEMT TENFERATURE I

Maximum Powsr Dicclpation (TO-285)
[Zae Mobs 2]

GRS

[Fy=3

3 "
e S 1

™

FONER DIZSIPATION |W

| ——
P ]
BETE

L1
e

AMEIENT TEMFERATURE (70}

AIFFPLE REJECTION fell|

Vig=Ygur =8 Figg = 15 Yom

[ lpur =18 B

FTj=3C

p LLALULE EViIUN 00 INEN
in 1 Ik tin

FREMMENCY d=ir;

Mazlmum Averags Powsr Diccipation

POWER DISSEIRATION (W]

il

| 1 [TEL ]
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m bt
15

i
T e

l'll:l'l.- T ANE
5 | | T
Wb SEAT BiNK
o LLLTTTT -
a m ED 7
AVBIENT TEMFERATURE [T}
mren

Dutput Voltage (Nomalzed fo 1V at T, = 26°C)
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Typical Performance Characteristics contnues

Cuiput Impedanos Dropout Charactarciios
1 T T L} T T T
e |
Vi = ¥
E Iy~ B A, =
o] Ty e = IgyT = B4
E ai ] 5
-
i f: =
L g 4
— Coyr=Maf4 il
I 1 = S mA
P TAHTALLM auT
£ an E I
i o Fd Iy = 14
ooyt . 0 !
W OME dw Wk Mk M 1 2 1 E PR
FREQUERLY Hzi IKPET VOLTAGE §W)
-3, 1 = aigs g ]
Qulecoent Current Peak Dwtput Curment
1 - 15§
| iR RTSARYT "
— " Yot * 5 E ]—"
1 —— : oyt fnd _ f [ |
= & L A = 35 M1, -3
5 o = g—q.,\ L
£ | ik [ . I 1+ 25'E \\ —
B [ L = = ! ‘\i \
E e 5 T < \\
- - k.
n -u- - 'i-: 1 [ \
e L] = T
E SE B = "‘\_
o _'j.. . - (11 Tj= V5IFE
—-1 -50-15 B 1 51 75 1m0 NS 05A 8 Mol oI OE N =B
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Lirs Regulation
A40DAKED, lgyy = 18, T, = 26°C

DUETRITEURN

e —, T

DETPET VELTRES OFVILTIEN O]
13 Iy

-
e EMAHEAD JNdinn

TEME % B

Equivalent Schematic

Lina Regulaiicn
140AK-ED, W = 100, T, = 26°C
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Application Hints

Thie LML MTEEY serfes |s designed with thermal prodec-
Hon, oufput shorf-circult profection and cetput tran skstor safe
area probscHon. Howeser, as with any I regulabor, b=
comes necessary bo Bake precastions o asswre thad the
reguiaior Is noé nadwerienty damaged. The folowing de-
scribes possible misapplications and mefods o prevent
damape fo e regulator

Shorting the Reguiater Inpud: Ween using largs capackors
at the outpet of these reguiators, a protection dicde con-
nected inpat 1o cuput (Figove 1) miay be reguired T e imput
I= shomed to grourd. 'Withcal e protecton diode, an imput
short will cause the imput to rapkdly approach ground pobes-

tial, while e outpart remains. pear e REal WV, ecagse of
the storesd charge in the lange cuiput capachor. The capadionr
wil thien discharge Trough a lanps infemal inpat o owiprt
dicde amd parasitic fransisiors. i the snengy released by Fe
capachor s larpe =nough, this diode, low oament mieal and
‘the regulator wil be destroyed. The fast dods In Figure 7 wil
shiunt most of the capachors dischargs cament around e
reguksior. Seneraly no proiection dicde s rsquired for vak-
ues of ouiput capaciance < 10 p=.

Ralging the Owipui Voliage above the Input Voltsgs:
Zirce the oulput of the device does mol SRk ourment, SCiig
the cutput hilgh can cause damage fo Intemal low oument
paths In a3 manmrer simliar o et Just descrised IR Ehe “2hort-
Irig b Regulaior Input” s=cion.
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Application HINts  icontnuea

Regulator Floafing Ground (Figures 20 When the ground
pin slore= becomes disconmecisd, the cwtput approaches. the
wmrepuisted Input, causing possibe damage io ofer clroulis
conmecied fo W - F ground Is reconmecied with power
*N", damage may also ocour by the reguixior. This Ssult Is
st Ikely b ooowr when plagging In reguiators or modules
Wi on card reguiabors imlD powersd up Sockets. Power
should be twmed off first, Femal Imit ceas=s operating, or
ground showld be comnecied first I power must be: left om.
Tranclent Vollages: I trarsi=nts =xoesd the maximues
rated inpet woltage of the devwics, or reach more than 0.2V
b=l ground and hawe sufficent ensrgy, ey wil damages
e neguinior. The sokation k= o use & large input capadior, &
series Input breakdown diode, 3 choke, a ransient suppres-
s0r oF & combinaton of these.

— e
\T LT

A
I

T
FH3URE 2. Regulxtor Flosting Grownd

b T

A B

|

FIZURE 3. Tranclenic

I
|
1
]
1
4

When o valee for b, N_I: fowrsd esing the squabion skonam,
o hetsink must be selecied that Fas 2 valve dhal s l=es Sran
or egua o this mumber.

B4y I3 specHed numerically by the heatsink manufacturer
In this catakeg, or shown in a curve that phols temperaioe
rise vs power dissipation for the heabsink.

HEATEZINKING TO-ZB2 AND 30T-E2E PACKAGE PARTE
Bof the TO-253 ("2°) and 30T-223 ["MF"] packages us: a
copper plane on e FCE and B PCE Asel oz & Feaisink.
To opfmize the heat sinking ablity of e plane and FCH,
solder the b of the plame.

shows for the TO-283 the measured values of B, ,, for
differ=nt copper area sizes using a typical PCE win 1 ounce
copper and no solder mask over the copper ansa used for
heatsinking.

MHLE G[-41 W 20

BESIST

-
=3

THERW

o

1 ]
COPPER FOIL #AEA (30, ]

IR

L

FIBURE 4. b;_,, v& Copper (1 ounoe)
Ares for the TO-283 Paokage

Az shown i Ehe figurs, IRcreasing the copper ares beyond 1
square Inch produces vary [k mprovement. it should also
b by ed trat the minimum value of B, s, for the TO-263
packages mownied o a PC3 s 32200

A5 3 design ad, Figure 5 shows e mamimums aliceable
power dissipafon compared fo ambient i=mperabares for the
TO-263 device [assuming 8, .. 5 35%CAW and the max-
mu |unction femperature s 12591

s Nalional oom



Application Hints  cortrues
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L _ : FIGURE &. fi,,_,, ¥& Copper {2 ounas] Anea
0 =3 43 ra 135 for the 30T-223 Package
AWBIEWT TEWPERRTURE [BC)
=T
]
FI3URE 5. Maximum Powesr Discipation ve =
Tasan for ths TO.263 Packags -
<]
Flgures &, 7show @e imformation for the 30T-223 packsge. E 1
Flgure & assumes a By a; of TERZAN for 1 ounce copper and E 2 DUNCE COFPER
SACAW for 2 ounce Copper and @ maximum junction e = P i
perature of 1254 = 2
g
»
|
]

a0 =35 FL HLS 1%
AMBIEWT TEWPERETURE |PC)
Pleyse see AM-1028 for power snhanosment SEMHqUes o
e wsad wih the SOT-Z23 package.
FIAURE 7. Baximum Power Dicclpation v
T s for the 20T-223 Package

Typical Applications
Fleed Cuiput Regulator
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Typical Applications  cominues
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Typical Applications continuea

Pochiee and Hegative Raguilator

1 I

'hJ' - LMTAER 11}
e | L
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Y
| _I_ : MTgE
N
Connection Diagrams and TD-220 Pawer Paskage (T)
Ordering Information
AN e — TIMET
TO-% Metal Can Package (K i ——
Tareui™, DU -
& CREED
O D e
] Top View
il Plactic Paskage Crdar Mumbers:
— LM340ATE.0 LEIS0T-5.0
Bottom View LEES0T-12 LME30T-AE
Ehenl Package Order Mumbens: LMTE0ECET LETFIISCT
LM 140H-E0 Ls1a0r-12 LM142KE1E LMTEIECT LMNTI0ECT
LEE40K-1F LMI40K-16 Ges Package Mumbear TE2E
LEI&DF-E.0

Zae Paokags Numbar KOZA
LE140F-5.08E2 LM140K-12/8583 LMI140K-1E/EES
Zae Paokags Numbar KO2C

T4 Matal Can Packags (H)

(7

H olT h

T
Top View
Matal Can Ordsr Mumberc?:
LM 140H £ VESD LMi140H-2. 08382
LM 1404 £ 0383 LMA4&H- 12833
LM140H-1 /B33 LMI140H-Z24/383
Z=s Paokage HMumber H2ZA

W national com
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Connection Diagrams and P ——
Crdering Information  icontnuea [Front View)
Order Humbar LEZ20MPE.0
Paokages Marked MDA

T3-283 Fuwrface-Mount Paokage [8] Zae Package Humbar MADLA

5 IHFT —
Ll 3 =
n —H GHG el S ]-1— GHI
=
e HUTHT —
T
Top View L
LT
e
Elde View

Zurface-Mount Paskage Order Humbars:
LMz405-6.0 LM2anE-12
3ee Paokage Mumb=sr T3ZB

fThe cpsoiBoations for ihe LM1404/882 devioss ars nof sontainsd In thic datachest If cpaofoations for thece deviosc
are requirsd, sontsot the Hatlonal 3smisonduotor Salss OffossDictributon.

it Naioral G 14



Physical Dimensions inches imimessrs)
unless ofenwise noted
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T3 Matal Can Packags (W)
Order Humber LM140F-5.0, LEZ20K-5.0, LM140K-1Z, LM340K-1Z,
LMALSK-16, LM340K-16, LMTEDACH, LMTEDECH, LMTEIBCKE or LMTAZ4CHE
ME Paokags Humbar K024
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T3 Matal Can Packages (K)
Will-Asro Frodusts
Order Humber LN 140H5 BB, LE1S0F-12/883, or LM143K-16/383
HE FPaokags Humbar Ki2<
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Physical Dimensions inches imimeters) uniess otherwizs noted (Contrued)
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UFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPOMNENTS IN UFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESE WRITTEN APPROVAL OF THE PREZIDENT AND GEMERAL
COUNSEL OF NATIOMAL SEMICONDUCTOR CORPORATION. AB usad hensin:

1. Life support devlces or systems are dewicss or
EyS1Ems which, (3) are Intended for sungical Impiant
IMto the body, O () SUPDOR of SESEIN IFE, and
whnose falurs to perform when propeny used In
accordanca with Instructions for use proviged In e

2. A otical component 15 any component of a e
support devics oF system whose fallure to perform
can be remablr expe{:te-cl o cause the fallure of
e Ife support davics or systam, of to aTect fs
safety or effectivanass.

latelng, can be reasonably expested to result In 3
signinicant Injury to the wsar.
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Data sheet for transmitter and receiver

Bixchip. com cageing=@bizrchip.com

Racaivimg module= Racaiving Module without dacoding:

VEG —
DETA=—
GRID—

R

Product Datail

MNT-RO7A is adopting RF integrated circuit made in Tawan with supar hatercdyne working
maoda and SAW rasonanca. Its features are stability and strong ability of anti-jamming. It is
widaly usad at soma spot of industrial confrol that has high reguirement.

1. Applicable field:
a. Receiving for various digital signal at low valocity;
b. Industrial remote control, remota maasuremeant and remota sansing;
c. Anti-thaft alarm signal raceiving and various remots conirols for home-appliances.

2. Technical Specifications:

Working Working
voliage 5.0VDC + 0.8V ament =h 5mA (5.0VDC)
Working Single chip suparraganarafion Working '
Principle receming mathod COKASK

2MHz {315MHz,
Workin 315MHz- having rasult from
h uenu 433 92MHz customized Bandwidth testing at lowing

equency frequency is availabla the sansitivity
3dBm
. <8 6Kbps (al
Sonsitivity ~ Excel-100dBm (500) Transmiting 5 Epgsz ang -
walocity 95dEm)

Chutput TTL aleciric leval signal entire Aerial langth 24cm (315MHz,

signal transmission 18cm (433 02MHz)
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Bixrchip.com eaguing@bizchip. com
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Product Datail

Description: This transmitting module is adopting advanced BF technology and production
tachnigues with scund wave resonance gadget (SAW) component for stabilizing freguancy,
high quality componants, and having the featuras of small size, easy installation and simpla
operation. Additicnally, this module has be modulated by advanced instrumeants, passad
sanious OC and processed by electricity-loaded high temparature aging.

Applicable field:
1. Tramsmission for the signals from anfi-theft alarm and various digital signal of
low v locity
2. Industrial remote contrel, remote measuremant and remota sensing;
3. The remode controls for various home appliances and intallactual toys.

Technical Specifications:

Working . max=05md {12V,

valiage N2 Working current mins2mA(3V)
Sound wave

Egz‘;"a”m resonance (SAW) Modulation mode  OOK/ASK
315MHz-433.92MHz

Working Customized fraguancy

fraquency i available Fraquency ermor +150kHz (max)

Transmission  S0mW (315MHz at .
powar 12V) Velocity =10Kbps

Salf-ownad .
: negative



