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Automatic Wireless Menu
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MR.Taechin Sangsuk 45010282
MS.Pornprapa Kraisiridej 45010500
Assoc. Prof. Dr. Suripon Somkuanparnit (Advisor)
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Abstract
This project designs and inveats automatic ordering system, In system uses
programmable integrated circuit (PIC) to work as wireless menu that customer can order food by

entering code of food from the menu, Data will be sent by transmitter to computer then display

bill on monitor,
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TB070

rfRXD0420 Receiver Module

Author:  Steven Bible
Micrachip Technology Inc.

INTRODUCTION

The fRXD0420 Receiver Moduie (see Figure 1) is a
low cost, high performance UHF short-range radio ASK
receiver design using the Microchip Technology
rfRXD0420.
FIGURE 1. rfRXD0420 RECEIVER
MODULE

12345678 91011121314

The module design is suitable for:

+ Wireless remote command and control

+ Remote Keyless Entry {(RKE)

» Security systems

+ Low power telemetry applications

The specifics of the receiver module design are:

« Single channel, fixed frequency at 315 MHz and
433.92 MHz

» ASK modulation

+ Signal rate: 4800 baud

Schematics, PCB layout, and Bill-of-Materials (BOM)

are provided in the following sections. Gerber files are
available on the rfPIC™ Development Kit 1 CD-ROM.

The receiver module can be purchased separately or in
packs of 5, See Table 1

TABLE 1: RECEIVER MODULE
ORDERING INFORMATION
Order Number
Frequency Single 5 Pack
315 MHz AC164104 AC164108
433.92 MHz AC164103 AC164105
rfRXD0420 DESCRIPTION

The fRXD0420 is a stand-alone receiver module that
can be used in a variety of ways,

+ It can be plugged into the PICkit™ 1 FLASH
Starter Kit expansion header J3 for demonstration
and development.

+ The receiver module can be installed in any
project for proof-of-concept, demonstration, or
development purposes. Once project proof-of-
concept and demonstration have been proven,
the designer can use the available Gerber files or
complete a design of their own.

A detalled description of the rfRXD0420 UHF ASK/
FSK/FM Receiver is provided in the data sheet,
DS70090.

A detailed description of the fRXD0420 receiver
module design is provided in application note, AN860.

Table 2 lists the pinout for the TRXD0420 receiver

TABLE 2: rfRXD0420 RECEIVER
MODULE PINOUT
Pin Description
1-10 No Connection
1 Receive Data In
12 No Connection
13 Power: 2.5-5.5 VDC
14 Ground
ANT Antenna Connection

© 2003 Micrachip Technology Inc.

Preliminary

TBO70-page 1
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The antenna connection is a 0.055 inch pin receptacie.
- Asimple small diameter wire (AWG 24) antenna can be
constructed and inserted into the receptacle. The
length of the wire depends on the frequency.

A {meters) = ¢/ f (Hertz)

~ where

¢ = 3x 108 = speed of iight (meters per second)
f = receive frequency (Hertz)

4 = wavelength (meters)

 The length of the antenna wire in inches can be found
for a given frequency using the following formula:

wire antenna length (inches) = 2952.8 / f (MHz)

- Alternatively, the pin receptacle can be removed and
an alternate antenna connection can be made. For
example, a coaxial wire can be connected to the
antenna pad on the front side of the PCB and ground
pad on the back side of the PCB,

PCB LAYOUT

The following figures illustrate the various layers of the
fRXD0420 receiver module printed circuit board.

FIGURE 2: fRXD0420 TOP SILK-
SCREEN
e @g@
0
DOOOOOOOOOOOOQ

FIGURE 3: rfRXD0420 TOP COPPER

-
0000000000 odo

FIGURE 4: rfRXD0420 BOTTOM

COPPER

QoeoQo0DCO00000T

GERBER FILES

Gerber Fites for the fRXD0420 are available on the
rPIC Developemnt Kit 1 CD-ROM.

TBO70-page 2
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rfRXD0420 SCHEMATIC

Figure 5 is a detailed schematic of the fRXD0420 module.

rfRXD0420 RECEIVER MODULE

FIGURE 5:
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rfRXD0420 RECEIVER MODULE BILL-OF-MATERIALS

FIGURE 6:
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THIRD PARTY COMPONENT SUPPLIERS

Crystek Crystal Corporation
12730 Commonwealth Drive
Fort Myers, FL 33913

Toll Free: 1-800-237-3061
Phone: 1-239-561-3311

Fax: 1-239-561-1025

E-mail: salesdept@crystek.com
internet: http://www.crystek.com

EPCOS, Inc.

186 Wood Avenue South

[selin, NJ 08830

Phone: 1-732-808-4300

Fax: 1-732-603-5935

E-Maii: sales.usa@epcos.comnt
Internet: http://www.usa.epcos.com

Murata Eiectronics North America, Inc.

Corporate Headquarters
2200 Lake Park Drive
Smyrna, GA 30080-7604
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Note the following detalls of the code protection feature on Microchlp devices:
+  Microchip products meet the specification contained in their particular Microchip Data Sheet.

+  Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the

intended manner and under normal conditions.

+  There are dishonest and possibly illegal methods used to breach the code protection feature. All of these mathods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip's Data
Sheets. Most likety, the person doing so is engaged in theft of intellectual property.

"+ Microchip is willing to wark with the customer who is concerned about the integrity of their code.

+ Naither Micrachip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not

mean that we are guaranteeing the product as "unbrezkable.”

j_: Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
- praducts. Attempts to break microchip's code protection feature may be a violation of the Digital Miliennium Capyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

lnformation contained in this publication regarding device
. applications and the like is intended through suggestion only
: and may be superseded by updates. It is your responsibility to
~ ensure that your application meets with your specifications. No
. representation or warranty is given and na liabllity is assumed by
- Microchip Technology Incarparated with respect 1o the accuracy

or use of such infarmation, or infringement of patents or ather
Jintellectual property rights arising from such use or otherwise.
“Use of Microchip’s products as critical components in life
" support systems is not authorized except with express written
. approval by Microchip. No licenses are conveyed, implicitly or
" otherwise, under any intellectual property rights.

DNY MBC

DNY Certification, inc.
UBA The Netherlands
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REGISTERED FIRM

Accredited by the AvA

Trademarks

The Microchip name and logo, the Microchip lage, KEeLog,
MPLAB, PIC, PICmicro, PICSTART, PRO MATE and
PowerSmart are registered trademarks of Microchip Technology
Incorporated in the U.S.A. and other countries.

FilterLab, micralD, MXDEV, MXLAB, PICMASTER, SEEVAL
and The Embedded Cantrol Seluticns Company are registered
trademarks of Microchip Technology Incorporated in the U.S.A.

Accuron, Application Maestro, dsPIC, dsPICDEM,
dsPICDEM.net, ECONOMONITOR, FanSense, FlexROM,
fuzzylAB, In-Circult Serial Programming, IGSP, ICEPIC,
microPort, Migratable Memaory, MPASM, MPLIB, MPLINK,
MPSIM, PICC, PICKit, PICDEM, PICDEM.net, PowerCal,
Powerinfo, PowerMate, PowerTeal, rfLAB, rfPIC, Select Mode,
SmartSensor, SmartShunt, SmartTel and Total Endurance are
trademarks of Microchip Technology Incorporated in the U.S.A.
and other countries.

Serialized Quick Turn Programming (SQTP) is a service mark of
Microchip Technology Incorporated in the U.S.A.

All other trademarks mentioned herein are property of their
respective companias.

® 2003, Microchip Technology Incorporated, Printed in the
U.8.A., All Rights Reserved.

@ Printed on recycled paper.

Microchip received Q5-3000 quality system
certification for its worldwide headquarters,
design and walfer fabrication faciiities in
Chandier and Tempe, Arizona in July 1999
and Mountain View, California in March 2002.
The Company's quality system procaesses and
procedures are QS-9000 compliant for its
PiCmicro® 8-bit MCUs, KEELDG® code hopping
davices, Sarial EEPROMs, micraperipherals,
nan-volatile memory and analog products. In
addition, Mitrochip’s qualilly system for the
desgign and manufacture of development
systems is 150 9001 certified,

© 2003 Micrachip Technology inc.
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rfPIC12F67S Transmitter Module

Author:  Steven Bible
Microchip Techinolagy inc.

INTRODUCTION

The rfPIC12F675 is a low cost, high performance UHF
shorf-range radic ASK transmitter design using
Microchip's fPIC12FG75K for 315 MHz and
APIC12F675F for 433.92 MHz. The module design is
suitable for:

+ Wireless remote command and controt

« Remote Keyless Entry (RKE)

+ Security systems

+ Low power telemetry applications

A schematic of the rfPIC12F675 module, PCB layout,
and Bill-of-Materiais (BOM) are provided in the follow-
ing sections. Gerber files are available on the rfPIC™
Davelopment Kit 1 CD-ROM,

The transmitter modules can be ordered
separately. See Tahie 1.

TABLE 1: TRANSMITTER MODULE
ORDERING INFORMATION
Order Number
Frequency Single
315 MHz AC164102
433.92 MHz AC164103
rfPIC12F675 DESCRIPTION

The rfPIC12F675 (Figure 1) is a stand-alone transmit-
ter module that can be used in a variety of ways. As
designed far the dPIC Development Kit 1, the
transmitter module demonstrates many features of
the rfPIC12F675 transmilter device. The transmitter
module contains;

+ 2 push-bution switches connected to GP3 and
GP4

« 2 potentiometers connected to GPD and GP1

» RF enable (RFENIN} cannected to GPS

+ Data ASK {DATAASK) connected ta GP2

« Optional 8-pin socket (U2) for In-Circuit Emulation
(ICE) or inserting an 8-pin DIP package version of
the PIC12FB75.

© 2003 Microchip Technology Inc.

Preliminary

Power Requirements

Pwr Sel jumper P1 selects one of two power sources
for the rfPIC12F675:

« PICKit™ Starter Kit position {pins 1 and 2) ~
placing a jumper in the PICkit position allows the
transmitter module to be powerad from connector
P2 pin 13. When the transmitter module is
plugged in the PICkit expansion header J3, the
transmitter module is powered from the PICkit
Starter Kit.

Note: When programming the transmitter modufe
in the PICkit Starter Kit, the Pwr Sel jumper
P1 must be in the PICkit position (pins 1
and 2 jumpered).

« Batt position (pins 2 and 3) - placing a jumper in
the batt position allows the transmitter model to
be powered from the lithium coin cell battery.
When powered from the battery, the transmitter
module can be used in pertable aperation.

Programming the rfPIC12F675

The rfPIC12F675 can be programmed by the PICKit 1
FLASH Starter Kit.

Step 1:

Remove the PIC16F676 or PIC12FG676 from the PICkit
Starter Kit evaluation socket.

Step 2:

Plug the transmitter madule into the PICKit Starter Kit
expansion header J3 (See Figure 2).

Step 3=

The rfPIC12F675 on the transmitter module now
becomes the target programming device. Operate the
PICkit Starter Kit in accordance with the steps outiined
in the PICKit™ 1 FLASH Starter Kit User's Guide,

The transmitter module can be removed for stand-alone
operation. Remember to set the Pwr Sel jumper for
each mode of operation (See the Power Requirements
section).

Note: There will be some harmless interaction
with the LEDs on the PICKkit Starter Kit and
the rfPIC12F675. If the user desires, the
LEDSs can be removed from the circuit by
clipping resistors R5, R6, R7 and R8.

TB069-page 1
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: FIGURE 1: rfPiC12F675 TRANSMITTER MODULE
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Optional 8-pin Socket U2

Sacket U2 is an unpopulated 8-pin DIP connection on

Table 2 lists the pinout associated with the
fPIC12F675 raceiver module.

the transmitter module. A user-provided 8-pin |IC socket TABLE 2: rfPIC12F675 TRANSMITTER
can be soldered in place. MODULE PINOUT
To use socket U2, the user must disconnect the internal Pi D it
PIC12F675 PICmicro® microcontroller internal to the n escription
rfPIC12F675 device from the circuits on the module, 1 GPS
This is accomplished by culting six PCB traces marked 2 GP4
by silk-screened "x", 3 GP3
Socket U2 can be used for: 4,5,6 No Connection
« In-Circuit Emulation (ICE) with an MPLAB® 7 GPd
ICE 2000 and ICD2 B GP1
+ Inserting an 8-pin DIP version of the PIC12F§75. 9 GP2
The DIP PiCmicro microcontralier can be.l%o- 10, 11, 12 No Connection
grammed externally (such as a PICSTART™ Plus Y
or PRO MATE® I or internally via the PICKit L GoweL 2.0-5.5 VOC
Starter Kit. 14 Ground
A detailed description of the rfPIC12F675K/675F/675H
microcontroller with UHF ASK/FSK transmitter is
provided in the data sheet, DS70081.
A detailed description of the rfPIC12F675 transmitter
module antenna design is provided in the application
note, ANBES .
E R ]
@ 2003 Microchip Technology inc. Preliminary TBO69-page 3
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PCB LAYOUT

The following diagrams show the various layers of the fPIC12F675 transmitter module printed circuit board.

FIGURE 4:
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FIGURE 6: rfPIC12F675
TRANSMITTER MODULE
BOTTOM COPPER
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GERBER FILES

Gerber Files for the rfPIC12F675 transmitter module
are available on the rfPIC™ Development Kit 1

CD-ROM.

THIRD PARTY COMPONENT

SUPPLIERS

Crystek Crystal Corperation
12730 Commonwealth Drive
Fort Myers, FL 33913

Toll Free: 1-800-237-3061

Phone: 1-238-561-3311
Fax: 1-239-661-1025

E-mail: salesdept@crystek.com
Internet; hitp:/mwww.crystek.com

T e e
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rfPIC12F675 TRANSMITTER MODULE BILL-OF-MATERIALS
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Note the following detalls of the code protection feature on Microchip devices:
. Microchip products meet the specification contained in their particular Microchip Data Sheet,

*  Microchip betieves that its family of products is one of the most secure families of its kind on the market today, when used in the

intended manner and under narmal conditions.

"~ There are dishonest and possibly illegal mathods used to breach the code protection faature. All of these methods, to our
knowledge. requira using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Mosi likely, the person doing so is engaged in theft of intellectual property.

-+ Microchip is willing to work with the customer who is concerned about the integrity of their code.

*  Neither Microchip nor any other semiconductor manufaciurer can guarantee the security of their code. Code protection does not

mean that we are guaranteeing the product as "unbreakable.”

. Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
; allow unautharized access to your software or other copyrighted work, you may have a right to sue for refief under that Act.

Information contained in this publication regarding device
applications and the like is intended through suggestion only
and may be superseded by updates. [t is your responsibility to
ensure that your application meets with your specifications. No
representation of warranty is given and no liability is assumed by
- Microchip Technology Incorporated with respect to the accuracy
< or use of such information, or infringement of patents or other
- intellectual property rights arising from such use or otherwise.
Use of Microchip's products as critical componants in life
~ support systems is not authorized except with express writen
. approval by Microchip, Na licenses are conveyed, implicitly or
- otherwise, under any intellectual property rights.
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TTPUR Restaurant

Code MENU Price
Main Course
001 wauilaila TOAST 50
002 lia1 FRIED EGGS WITH 50
003 qu'ld CHICKEN C SQUP 70
004 uvia MUSHROOM C SOUP 60
005 gud12Ina CORN CREAM SOUP 60
006 adATIW MIXED SALAD 80
007 adayu1 TUNA FISH SALAD 80
008 adaln CHICKEEN SALAD 80
009 adntiio BEEF STEAK SALAD 90
010 gaangia SEAFOOD SALAD 100
011 uud 3% I8 CHICKEN SANDWICH 40

012 uaUAIsYY TUNA SANDWICH 40



Code MENU Price

013 UAURITIUEN HAM SANDWICH 40
014 UURISUANT T HAM&CHEESE SANDW 45
015 vunilinsgion GARLIC BREAD 35
016 ful$inen FRENCH FRIED 50
017 unus 83 CLUB SANDWICH 60
018 minlA CHICKEN STEAK 130
019 minmy PORK STEAK 130
020 adnlan FISH STEAK 130
021 mdnlanaladaounou LONDONFISH STEAK 150
022 aifniio liAnihy FILLET STEAK 150
023 whlnlefaifin PEPPER STEAK 150
024 oAty vudlududng FILLET MIGNON 150

025 avind vomiie SPAGHETTI BEEF 150



Code MENU

026 alufind woany SPAGHETTI PORK

027 aUnfinR Yoy SPAGHETTI CHICK

028 alfnd a'lnd8ma SPAGHETTI NAPOLI

029 ahRnaranen SPAGHETTI MUSSEL

030 uzny 15983 MACARONI SHRIMP

031 wgne lsluay MACARONI HAM

032 T&nsanny PORK SAUSAGE
Refreshment

Coffee

051 wosnlsa Ty $ou ESPRESSO

052 uond1 fou MOCHA

053 aud Sou LATTE

054 an%Tu fou C4PUCCINO

055

woealsele @y JICE ESPRESSO

Price

150

150

150

150

180

150

150

60

60

60

60

70



Code MENU
056 wonf1 11 ICE MOCHA
057 oud 9 JCE LATTE
058 A& w180 ICE CAPUCCINO
059 wanyse Ty $lu FRAPPE ESPRESSO
060 woam i FRAPPE MOCHA
061 aud Ju FRAPPE LATTE
062 My fhu FRAPPE CAPUCCINO
Tea & Juice
071 $150W HOT TEA
072 ywiu ICE THAI TEA
073 w1l ICE TEA FRAPPE
074 Wz ICE LEMON TEA
075 Fonlnuan (84 ICE CHOCOLATE

076

SonTnuan Sl ICE CHOCO FRAPPE

Price

70

70

70

65

65

65

65

30

30

30

30

30

30



Code

077

078

079

080

081

082

083

084

085

086

087

088

MENU

uyaasou HOT FRESH MILK
unetaubu ICE FRESH MILK
¥é ORANGE JUICE
viréuilu ORANGE FRAPPE
Shasun LEMON JUICE
shwrunili LEMON FRAPPE
Y9390 GUAVA MIXED

180 COKE

siude wdon ICE CUBE / JUG
s Uk ICE CUBE / GLASS

\GosFIT SINGHA BEER

W anunn HEINEKEN BEER

Price

30

30

35

35

35

35

35

35

40

10

60

80
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