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Abstract

This Project applies the information technology include Hardware Software and
Database To mask Ordering System for Restaurant Business. The system have the ordering-
Machine that can Order Food Through its and send Order by Wireless communication to

Computer that has Program to receive order and calculate total price for each table
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13| maccasieisihuan 9rss1 | 26/0r2551 | aw -_—~ﬁ
18] <t 26i32551 | 16/1012551| 3w/ - s
15| sdvsarmernenre. - | 16/102551] 1271172551 4 ——— i

-

18] s 121112551) 18A112551] 1w b -
17| ki 1801212561 71112552 | 3w ]
18 | sisnans 7112552 | - 21212552 33‘2;" : ey
19| wnaveintaio 2212552 | 2122552 | o +|




1.6 UszTemifimates1dsy

1. ildanuiludumsSouTisunsunaunylulasaeuTnsamed uazaunse
Sudsdoyauuy¥awld

2. ansaimu Tilsunsuvisual Basic Aadesugudeya uazldnmn sQL lums

2 g ¥ y a o uy
asveynanguveyan sl uuenndmsula

o

v ¥ ¥ ] v
3. szuvietuannsmi i lud e s wemivanuazatnauislumsag

¥ v
2113 dInNawaanuRanatalunsTeerisla

1.7 tiemlumeluSayaniinug
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= o

a y 4 o e e o oA 1 =
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a

A o 1 = a @ 1 Ao 9 o = oL
Unn 2 %3ﬁ‘lu‘mn'nnanawqyguazwaﬂmsmm wum_ﬂf»ﬂumﬁmﬂsf.yq,nuwuﬁcm

sznouds TulasneuTnsamed madoulisunsuionugululasaou Tnames Tugaeige
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=

M lumsioudaiulylnsaonInsames msdeas 12ans ADOnet M3vonuuysuy Tasls

Use Case Myvonuuugudoyalaoldlunenlaszunsmazmsldniy sqL

Qs

uni 3 witlumsesnuuinsasessusemsomsuasinsesdudygielfas Taoms
4 4 Y
20NUUUTZUY 1Y Use Case wazosnuuuszuugudoyalasldluieon lnszunsy
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2.1 lulnsaeulnsataes (Microcontroller)

o da o = oL &2 A 9 ¥
TulnseouTnsames flugunsaididnnsedindedinils inmeludszneudionseseie
WAL 10 wielszurananaia(Central Processing Unit: CPU) Milgfiiuial
= 4 = a o .
NNAUAMTATUDZADIN(Arithmatic - Logic Unit: ALU) N3500a%5018i093 (Oscillator)

¥ o @ ar a @ d
HUIAITUIN Memory: ROM, RAM) uamefﬂisuaagapmauwmmzﬁigmummm‘vg‘w (I/O Port)

274

+Vee O—— <:> <__—> Program Memory
L CPU <,l::> RAM
- c (——>  EEPROM
ALY :>
<:> Port Register A <:::>
fyan Y <:> Port Register B <_—>
UM TUYIBUIAM <:> Port Register B < >
Re

311 2.1 TaseadrevedluTasaouTnsames

2.1.1 lulasasulnsames AVR
ATMEGA128/ATMEGAS-16P1 11 luTasnouInsaaosvuia 8 iia nilaailasnssy
RISC (Reduce Instruction Set Computer) $11%M3Ussuranalinninsa 1 m1dv/1clock 130 CPU

a1301szurafde1a 1 MIPS(Million Instruction Per Second)



3 2.2 dnvazndhaweslulasaouInsames AVR (ATMEGAS-16PI)

2.1.2 lassa e lilnsneulnsaaes AVR

{RESET) Poe [

{BED PEO L)

TX0 PO O
{NTEy PER [

{MT1FDS O

[XCHTo PDa O

Vzo O

GMD [

X TALYTOSCI PRE O
(XTALZTOSCS) PRT L
T POa 0

(AING) POE O

JAIN1) PD7 O

{#ioP1) PBO O

St
1 28 [1PC5 (ADCASCL)
2 27 [ PCe (ADOYSDA)
3 25 L1 PO ADCT)
4 25 1 PC2 (ADCE)
5 24 [1Po1 (80T
[ 23 [0 PCD (ADCDY
7 22 [1&EME
& #1 D ABEF
g 20 [1AVCS
14 18 [1PB5 I5CK)
11 18 O PB4 1500
12 17 [ PES (MOSHOC2)
18 15 [1PE2 (BEOCIE)
14 15 [ FET 10014

31 2.3 Tasea$eluInsneu Insames AVR (ATMEGAS-16P1)

T Tz I3
! : . ;
[ J ¥ }
S S VY S VN S WD S W
’ § t i
1st Instruction Feich —¢ Ty !
¥

1st instruction Exeouts

2red Instruction Fetch
2nd Instruction Executs

Bt Instruction Felch
2rd Instruction Exscule

4th instruction Feich

31 2.4 dyganniinwesluInsaou Insanes AVR (ATMEGAS-16P)

1
1
T
I
I
T
I
I
1
i
I




Uy g
2.1.3 gaaninveslulnsneulnsames

1.

amilaenssuneuengneenuuulnldamilaenssuuuy RISC(Reduce

Instruction Set Computer)

2.

CHANNEL

10.

11.

12.

Reset)

13.

14.

= g

nmfmumsﬂ'mﬂnmﬁ'ﬁwmmm"lﬂmﬂauimama{i‘hmu 118 f149
¥H38ANUIWDY Flash §1M5 11U Program memory Y117 8 Kbyte
¥129A21U3 DY EEPROMA MU UANData Memory 9110 512 Byte
NUWANUTWDURAM ¥U1A 512 Byte

szuumInldsudyaie ANALOG TO DIGITAL 110 1009 $11791 8

T oAn L o s o @
nqusTames 15Uty vune 8 dnd i 3269
d a 4 = o 4
NOTADUWALATIBINNA V1A 8 VN 31U 4 WOSH
T2UUTOaIV0 0RO AN UYL HI 1ATITI(UART) | CHANNEL
szuviesveyafiineaunuds Iasifa(SPl) | CHANNEL
ANUDTYYINUIRNT 0-8 MHzZ

seuisaon luuaiesus waszua Iiudan lu Tasaeu Insames Power on

TUUMIAULAA NVATYYINUDUPWMS 1Y 3 CHANNEL

v e

STUUMIATIIVIZAY QlﬂJTm@uWﬁﬂﬂ(Analog Comparator) 3 Sleep Mode:IDEL

3

Power Save and Power Down

15.

16.

17.

18.

19.

ssuumstleaiums Copy Feyamaluniison s 1(Loek for solfware security)
FZULATINIVNIT NN URAND VDS CPU (Watchdog Time with on-chip oscilator)
TZTUUMIOUIADS SHINABUON(External Tnterrupt)

Time/Counter ¥11@ 16 11% CHANNELUazv11a 8 U9 2 CHANNEL

VCC: 4.0-6.0V



2.1.4 Inssadumelives AVR (ATMEGAS-16PT)

‘ Data Bug B-hit
Program Slatus
Pfggi!m a Counter | ¥ and Contrgt [*
Memory |
L interrupt
Unit
ingiruction
Register B sPI
i Unit
Instruction Wakhdog
Decoder . o Tiner
! i3 —
Control Lines g 3 Compasaior
< -
3 £
g g 1O Modutet
> S%a;; it VO Moduls 2
<-»l B0 Modulen

A ¥ A
MINWN 2.1 HUNUBIVT AVR

EFPROM =

HOUnes N

510 2.5 Tassadunoluves AVR

U

=t
NI IDEN

Vce

1918 ¥ U cpu

GND

o
13736

Port A (PA7...PA0)

3 o a o 1
Lﬂuwaiﬂ 2 NEANIN UYUIA ] s Tﬂﬂ’mmmmﬂuwiﬁlmazmwm
o [ 5 ar
NBIAFINII0 Pull up mﬂclmwﬂinﬂﬂu éﬂﬁ'\ﬂ'ﬁﬂﬁﬁﬂﬁguﬁ SINK

4 1 9 a & ar <
20 mA Iﬂf}W@ﬁﬂ A E}ﬂﬂnﬂum’auwmwam iytyimama@ﬂclu

dmvesnsulasdyao Analog to Digital

Port B (PB7...PB0)
Port C (PC7...PC0)

Port D (PD7...PD0)

[~ o = =Y o 9 1
Wuwesa 2 Aanevia 8in lasansomviualiuaazun
M50 Pull Up melunenviniudsannsosunszug SINK 20

mA Tagluusazndyanamumsai i lFnuioiladsusug

Reset

-
VI LHA
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XTALI VIDUWH OSC

XTAL2 YUBIWNA OSC

Avee 1991619113995 Analog to Digital fiegniely Mcu
AREF Wuvusedudede i ldonludneiess Analog o Digital
AGND YINTIAUBIITT Analog to Digital

2.2 mnlsansums@suldsunsuuululnsnsulnsames

= 9 o @ s 4 v Y 1 =Y [ =
ﬂ']‘}:ﬂ‘ﬂslslf’d'lﬂﬁ‘ﬂﬂ'ﬁWﬂuiﬂiuﬂﬁNﬁuqﬂiﬂiﬂﬂuiﬂiﬁmﬂi um"lm%umamummmu

= o, @ v o
Iﬂ?LLﬂﬁJ‘Uuﬂ@NW')m@ﬁﬁ@ MPITAUGI HaTMIHITEAUNT

L v

Y v . oY AN B = A A A o
1. MYPIICAVFITU C, Basic UVDAANS VYUY, LLﬂ]l“UL‘l]ﬁfJulLﬂﬁ\‘i mmwumu‘lmw
1 Y A dA o 9/ A a = v
TIUVBLTINAD NITNINIUISH mumTﬂmﬂmmmﬂummﬂiﬁiy
ar 3 & daA =1 = = s
2. ATHITEAUNT BINAD NIHUBTFUFNUR(Assembly) UDARND slli‘!']ﬂiﬂﬁuﬂill‘ﬂﬁdﬂ'lﬂ
J . Y = = =] < 1Y a8 g @
ﬂ’i)llul‘Wﬁ(complled) Ha3uIuIaLan Tﬂi&hﬂﬁlﬂlﬂ?’llﬂi? HAUBLTSNADLVIHYIN INTICDANHAUSNIV

Turesdeoanuvuie ud lndaeulasenn

2.2.1 Inssafrannd

Preprocessor directive
Global declarations
main( ){

Local declarations
Statement

// Comment

/* Comment*/

}

Preprocessor directive
° @ A s o o 1 4 o
Giﬁi’fmmmsﬂﬂﬂﬂﬁﬂiﬂszzﬂsu&'mmﬁmd'luuaxmﬂuﬂmmm Tasaou Twaosaziiia
o & 1 ~ o 2 g g9 &4 . 5 . . =
Mdaneunag aey Inalusunsy TasaziSududiomssannte Pound sign(#) 61131 Directive 9

1] ) 3 o 1 &4 12 I'd ]
11108 l8uA #include Wumsudslinon Tmas s Idoud g wwaon Inagas
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#Include <AVR/io.h > /19y AVR

#Include <AVR/intereupt.h > /147 AVR

#Use delay (clock=4000000) unsuenivnoylmanideslims1diaisy Delay Tay

T dyanauniim ohfu 4 MEz Taga1wes clock %zad;’uagi Tudgmnannimiiels

amdszma (Global declaration)

dludauilddszmadaudsudeledFuiidealdlu T sunsu Taodus ludruias
aunsaldlddunng dauvedusunsy mimily Local declaration sz a1m150 19mwe u udon
wioladFuilszmelduiniu

1NLe (Comment) (/ Comment,/* Comment*/ )

o ' $ o o @ o A 4
dludnnldlunsh mineme (Comment) 1914 2 uuwdwmsuyssvanfinieanune </~

'3 ] o a A 9 P A dy Y o A A
ﬂ’e)ﬂJvl‘WLa’é}i%813J!L‘]J3ﬂ1ﬁ\1ﬂ3@%8ﬂ313j1’lﬂ’0"&]1ﬂ!ﬂ3’t‘)\iﬁ?J'lElull‘lJﬁ’ﬁfZ)ﬂiJﬁSﬂﬂ HazsuIsnen u.

o @ = ~

3 4 1 ¥
INTBINY “* uagaudle <+ Tagasulwasiee liulssdansedeanusidonin <+

Sld'v

=< A A vl v Yy &
WAUATBININY “# TaBAToINIY “*/” 920gNusT9ia 14N 1ANABIN INT0IMINY /4
v d o o . 5
auWInBUHan ( main( function )
¥ » ]
diinn lsunsuezdesdineluszilszaouidaelss Toadidemieg ezl Talsunsy
3 ¥ o o +d A =
auuaazlsz loafdezauaae 5o v Inasy )
int main(void){
TRISE = OxFF; //Statement
} //END MAIN
msdszmadanls
Ed ¥
msiszmadunlsigiluuumsdseoe deil- dssianussdoya Sodws ... ]; 1y
Y = s o a
float a; //Usemad s a Wudwalsdsznniuiuese

Y] I~ Y o <3
int x,y,z; /lszmadauds x | y , z dudualsunud gy



o o 4 ¢
2.2.2. Mdemy Mnaeulbsunsandlulasneulnsanes dran1nd
= [
1. D nm

= o =t

- MSEDANUILUNTIURYT (If)
if ( condition) {
action statement; }
f0814:
if (a==0) {
output_high(PIN BO0);
3

- MEReNRMVUABINANI (I - else)
if (condition) { AATIN 1: }

o w A

else { YANIAIN 2; }
fa0819;
if (a==0) { output high(PIN_B0); }
else { output_low(PIN BO0); }
2 o = .

- MIADANUVUNDIEN1UEGDN (switch)
switch (expression) {
case constant 1 : statement sequence break;
case constant 2 : statement sequence break;
case constant 3 : statement sequence break;
default : statement sequence

} // end switch

}

12

. 3w A A Aq A 3 o K
expression gtiludnilsnsomash Aldlumsasrvaeuionly constant 1Wudnilsuse

v ~ dlal @ . Y Y Y 3 o w 3 9/
ATAIN NADINTIATIVTBUNI expression ﬂW@iQﬂuﬂ$L%1N1%1°§ﬂﬂ1ﬁﬂu case HH, break azldlu

v 1Y) =3 o o @ { v
500N switch 1Azd 1] case Tunseiy expression Avzdnigadids finon default
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2. M3 (Repetitive Statement)
- forloop
for (expr 1; expr2; expr3) {

v
o @

AR ; }

20819
int i; / Ysemedauas i Whusnwdu
for (i = 0; 1 <16; i++){
/udsAiinesa B wunimezinn 15
output b(i);
Delay _ms(1000);
}

- While loop
while (expr) {
ﬂgﬂﬁwéﬁ .}
fi10814
int i = 0; /7 semerdanals iifusudu
while (i<15){
/Audagifineda B 3yt ivsannndi 14
output_b(i);
Delay ms(1000);
i uA i 801
}

expr L’f]umif‘imum'é'@u'lmmmaﬂmﬂqﬂ Tﬂmmm%a@m@au‘hfiauﬁﬁm%’mﬂugﬂ
uazdidou luthufivezesnaingy

- Do - While loop

Do{

'
[

YA ;
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}while (expr)
fae819
main( ) {
int i; // Usemerdauals i dlusudy
do{/udamiinesa B 9N i szanna 14
output_b(i);
Delay ms(1000);
i uA i Ba 1
} while (i<15)
2.2.3 M3 an¥u(Function)

3 .
¥ A o @ =

a o 3 ) v
61‘1‘!ﬂ'ﬁHdJE}‘L!Tﬂil&ﬂﬁuﬂ@uwmﬂ'ﬂﬁﬂ?ﬂﬂﬁﬂﬂ%ﬂﬂﬁu%ﬂﬂ’]ﬁﬁﬁ'N“Igﬂ'ﬂ"i]&'@s{@\iﬂ?ﬂ'ﬂfJ"] igh‘}’i'lﬂ

Kl

Y o ° o T 3 9 = o o 3 1 o 9 ~ T
hlmﬂsmmmﬁmﬂ;ﬂmmmmuuuazmmwauﬂgﬂmmuuiﬁmwﬂwTﬂiuﬂiummﬂiﬁiy 151

1
s

GREFIREERRGE

¥ o 1

- o o 9 At = s ay
haoahuee wsadluitensula Taeli3snis@eous e
Type function name (Parameter — list) {
Statement;
[return]; }
SRR
Void Outb (int 1) {
Intj;
for(j=0; j<=i; j++){
output_b(j);} }
=_ 9 - o o t I 9 o o 1= 3 v ar 1 c:’
Type 1111009 Uszinnvesdeyanilandudenay dmadlendu lsiiimsdemndudiuiiez
. . A o o o d? . Ly ] =Y o
sz 131y void Function_name BuFoindufiad 199 uParameter-list 1 us s nioms1imos
§ o 1 1] o @ 1] ¥ ] 1 ¥ ] o 3 (=1 1]
AlFFuamrmudnnlufsssudiuiimn luins dearrudnnlufadsuses1as vieesld void
] 9 1] T a 7 ~ T ‘d' 1 s ar 1 dy 1t
UNUAIYU Return 15 1un1sdenndu Insdoudoumnizdansduauyiad reum a3u5i019 1030

o ar (=N ] T Y3
Wandu lulimsdeandu



feeamsBenlF ety (Function)

Void Outb(int1){ //<- myadailesi#i out b0 13reunth fefsu main
for(int j=0; j<=i; j++){ Intjy/ Msdszmeaaudsiuy local
output_b(j);} }

main () { /5uduTasunsumsn
Inti; / Msdsemaaualsuuu local
1=20;

Outb(i); /7 msenlailatauiiatisa y mnldsunsu

o = d
2.3 Tuga(Module) MperdoslumsviSaaniinug

2.3.1 lugauen®a (Module LCD) U110 16x2

31 2.6 N voudAINA LCD Y11 16x2

15

o o o @ v @ = ts
gunsaidmIuaamaluihpiuivasuuudionu Lep Afluginsaluaanatssinn

A A Yo = ¥ ¥
‘Huﬂ‘ﬂ"lﬂ'i‘lJﬂ’ﬂﬁJ‘LéEJﬂJ@EJNL!‘WiﬂﬁT&

aulszneuwanvesliga LCD

s [~ o o v o 9 = ) o A
1. ﬂ'Jﬂ'J‘Ui’;m(ControHer) L‘]Ju’é})‘ljﬂ'iﬂ!ﬁWW'iiJi‘lJ"U’é)yﬁ‘Vl“’ll%ﬁ\‘l?ﬂiﬂﬂ@ﬂﬂﬁfﬂﬂ"lﬂuﬂﬂlwa

o [ @ o 4 8 4
ﬂjUﬂNﬂ1§ﬂ131uﬂ161uTNﬂﬁ LCD tHUMTAVITNN , DTUAPNAIDNYT ﬁgﬂﬂ’]ﬁla‘QULﬂaﬁlcﬁﬂﬁ

Whudu

o o I o @ q W ar
2. M (Driver) (Jugilnsaisudeyanindaniuny (Controller) toduldduanna

uernadoyamufisinua

Y . . o b4 S & v w
3. fhwanewa(Dot Matrix Display) iuginsaluaawaldamsovouduiluddnus

A W £ =& -~ Vv 3 Qs =) o
NIoonyYse Wﬂﬂ?ﬂiu‘gﬂllﬁﬂﬂﬂﬁﬂ$!ﬂuWﬁﬂﬂ’iﬁ?ﬂﬁ']ﬂ']ﬁﬂllﬁﬂﬂ“ﬁalﬂ&ﬂuIﬂﬂ@'lﬁﬁlﬂ"lﬂ‘ﬂﬂllﬁZﬂﬂ

ANDINVLFITINAGUDN



R/W

RS

DB7?

VDD~
vo 4 > SEGMENT
VS5 = DRIVER * |

VLED—F——»

VLSS —————

| e N
s 16

16

/1 LCD PANEL

Loum I 73
I @—V CONTROLLER 2 10
LCD

LED BACKLIGHT

317 2.7 vion lnezunsuvesluga LeD

MM 2.2 180Ben619 Yo Tuga LCD

P o =
VI Yo ERCGEAGLL)
1 Vss 0V Gnd
2 Vee +5V
Y ta ¥ g ¥ = 1 P
3 Vee lyalfuanuadieves Lep drdensAusya g
ar ] Y A =Y o A ¥ o
4 RS A9 Register Select 11Ranvanasniuaunsantten nus waawa
Y N = 1w Aa 4
duil <0” yeaairdesmsAndofui Tmansaunu
4 = W oAan @
duilu 1 weayhdosmsandeduSIamesianwa
5 R/W | degnaniuaunmseiutiou
L~ L =1 =1 [
auilu 0" uaaehdesmsiouriodidoya
Fuilu 1" wamehdesnsemdeynnnluga
6 E Enable - dgyanaidaldisudumeinn dwiymssudioudoya ms
O i g a tﬁ'
Sudadoynazmatiiody < uazvouviag
o ar = Y o [ L v ¥ A W =t
7-10 | DBO-DB3 | tilufannuaesiemsladmivdinedeyassniediigiulugalunsaii
o < = & dy W Yg ¥ v a g VY
ms Maudhuuuy 4 Ja Taiili18 1 Suazasdeasandie uaduily ns
v v ¥
° = a A 3 = o Y A T ¥
nuuuY 8 Ua taiisiih 4 dad Mwemsdeniedoya
o3 Qs a Yo Y [ Y == V)
11-14 | DB4-DB7 | iihudaunuasshenilddimivdenedoyassniediigiulugalunsdii
o 33| = Y o S £ VY ﬁ o
msinwiluuuy 4 U wldiatidearedeya uaduilumsiauuuy 8
= % :sy I a e ar Y a
Ua tatisziihu 4 dagenenainil DB7 delfiludauansanius Busy




ﬁlﬁnuamianm nizeoMndansedy

M3WoNAD LCD i1a 2x16 U AVR

Llpce N pes|2e

2lpne pea |22

3 26

~ | PDL PC3 14] lirg

2 fpp2 pea |23 306

S lpps per (24 (DS

6 23

— PD4 o PCa 1 D4

Zluce ¢ oo B2 D3

8 2 a1 19|

e @ mepi— 3-b2

Slepe @ puccl2® 7101

o g

18! ppp pes |12 —ba A2

Llipps ppe L2 =

12} ope pr3 L2 =—{R/M

L3l ppy pe2 (& ZRS

14 is

—{PB8_Al PBi S0 R K] Vee
5 vdd

T VUss
LCD
HD44780

31 2.8 M31THo1RD Socket LCD ¥11A 2x16 71 AVR

2.3.2 una(KEYPAD)

317 2.9 ANYAILYOIKEYPAD



M3t¥eufe KEYPAD %10 4x4 H1 AVR
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i : e s
B bl S 1 v MerbsAcr &“Q
1 S hiSf DOT: >
o SR l :
___QL Do 98001 [ oy GND. ERON 7% I i l l
Heider2 : T 0uF ~ PO i o]
. i 04 : s@
: . Sewwn :
T G e s
H ! N 3 = Yot
[2m PROQCD) PCO{ADCD PCO =
DEL :5 mxl(ocl)A) pcl(mc!; Ty D 234 _Jl—
@ [ PRa =2 PRI(SSIOC1B) PLI{ADC2) L2
5 MOSPH 150 PE3 (MOSUOC2) O3 (ADC3): 4 PC3 > L
L o] i asony Desppcintt) [ 2 T
it . ; FRS(SCK). .
fo’?:;‘“ T s PRO(MTALLTOSCY PC6(RESET). fa—{ Resers s 7]
& fm' DB (YTAL 3T05C2) T a {3
= ; i D3 —5 6 -
Bt ;507 PDO{RKD) VIC . [og l¥EE T e
2D 2 PDT{THD, AVCE [ —— 9 1. F———™t
15?;00:?1 ;&(’—v.»PD?(m’) : apgy AL DRI s 1112 B0
_— 1i2p3 ,_ED ‘PDIANTLY 2 MSH s 137 18 4PB2
s o TH4 (RCK/T0) GND Sl END e e i R '
@D PD5 e BDS(TIy GHD —:‘ sm%) b7 .
i | PDE 35! Pos(anmy = L
o PD7: 3 PDT(AD‘I)' i GITI'D i
’5 ATozB 1601
1 R
o :
s EL
1 C
J SW-PB T o BT
I i |4 b7
EF . GND 4 PCT
oNp - vee =—{res
- x ; =
be? -
6D | BDL B A0 GHD
= LYIM$33H =5
..... CHID D
ﬂ‘é A’ ¥ 1 o
3N 2.10 N5 UA8 Socket ﬂuﬂﬂ UUTIS 4x4 N1 AVR
Tugls i
2.3.3 lugtsme( Module Wireless )
ADDRESS [ YA ADDRESS
LLL LIl
£ e ]
3 [CRT T v Ri2 3104 ———> 3
ST i " UTELTE
WEUTS ENCODER TRANSIT RECEIVE CECODER 2 OF
HODULE WODULE D Bl
3 M
b — L——__) 4]

GROUND ——-L«

sin 211 @Sunazddsdyan

T @

.‘g—; GROUND

o3 . o o Y w rg Vo
LWM-433H: 11 Module Transceiver du5931) 19 §u - d Yo Data Tunuuoynsy 14y

AND 433.93/434.33 MHz
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g‘ﬂ‘ﬁ 2.12 Module Transceiver LWM-433H

»
= a o v

n LWM-433H Tugaiiilse@ninmgs-Foya ransceiver Tuga. drouazilalsz@ninmga

¥ ay

v o a4 P, A W a
geveyaonI N lugaszimnsdurilsnn iazais Inua 13eedemdesnnnisfininmivine
<3 a o~ Y o' o { o [ {
andszaninwguaz Iihusedud JemmualugaimnzdmsulFlumswnn, tuames-
Y] d' 2 ] v o @ ar a1 7= d 9 ar wa
Yunaen Mslsnuseusulanuazszuusovianuilasassda Tudfeuiimes. fhusealuia
nnszoe lna, Msdeas S, TaasusessnanundmIgLas FufnIndsAamuamyns s
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UszneudronaadldlunsAnseunzianisdoyalugudoya OLE DB 15y Ama

OleDbConnection, OleDbCommand, OleDbDataReader 18 OleDbDataAdapter

= Ad' ¥ =
2.7 7]qyﬂ!ﬂf.nﬂUﬂ13!mﬂHgﬁ!ﬂﬁqﬂﬂzl!ﬂiw(use Case Diagram)
a a v @ v o Jd 3 o
ehnemsAnaesen N lnussuy s laezunsuuamsnnuduiusseniiadnsgi
(Acter) UazganAn(Use case) Wimnldluszozusnvosmstmunssuuaniuaye womuoiiszuy
v £ Y ¥ L Y )
aeamsezls deviusaunnudesnsi@ningadnsedld fiauiszunlfoamalaszunsy
=) ° @ a 8 o w
BBV N UM SIAAMANTANTLIAVYMAT  gaaalTeABUAIY Actor, Use case, System 1Az
Relationship
2y o &g £ 2 gdd o o g % -
Actor  Hdydnvalitlugdan Famuelsdneadesioszuy Wuesdlsenouiiudas
i S o da ¥ @ Jdao
Entity fiogniouonszuy uaslufduiusduszun uastaainanudunuii Use case
Yo o o P Y oy
Use case 19dayanuaigiass inaasmindeqvesssuy

o W o i A g
System ﬁ’d’iyﬁﬂ‘yﬂ!L‘]JUﬂi’E)‘IJﬁmﬁUﬂﬁjﬂhﬁﬁ)ngﬁ!ﬂﬁ !ﬁﬂ‘lj’ﬂﬂﬂ]’ﬁ)ﬂﬂmﬂlﬁ]\iﬁzﬂﬂ

UseCaseName

ActorName
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31 219 dydnueinieg vesganalaszunsy



31

o @ 4 1 @ [

Relationship UTAIANIUTUNUTIEYIN Use case N1 Use case, Use case N1 Actor, Actor
@ @ w3 @ a ok '
Il Actor Tﬂﬂmmmwuﬁﬂﬂzzﬁu‘lﬂmummauwuﬁ"lugﬂsmnmm

e e d
AITNHTUNWUTUDI use case
-2 a & = 9 A w 2 Y ~ v

1. Uses/Include V1809 N15N Use case HiaiTon gty Use case 9n9UYHY Aa10AUN15580 1Y

uldsunsudeslaslilsunsunan Uses U949 uses case IMABUAY gencralization 13011481

«uses»
Validate Users i >{ Check Password

311220 F0819m3 19 Use/Include

specialize class

mﬂgﬂﬁlu3z‘unmimaamaumm?’ﬂ%’mumm User (0% User 1975211 Validate User
LATIVAOY User MU131 108158014915 Check Password 11075190015 W14

= d' & =1 ¥ o a = d!
2. Extends T899 AIIN use case ‘Viu\il’l‘ﬂuNﬁﬁ@ﬂﬁ‘ﬂ’lﬂuﬂiﬂﬂﬂﬁﬂl@ﬂ@ﬂ use case Miliduse case

~ - ~ ] o A = A A A
N1 extend uuﬂzﬂwaiﬁﬂ'ﬁﬂ'ﬂuu\ﬂumﬂ\i use case ﬂgﬂ extend Qﬂﬁﬂﬂ?u‘ﬁiﬂuﬂ’]ﬁﬁzﬁlﬂ nIsu

«extends»
Register < Addwithdrawal subject

= a 1 b
s 221 @20619015 19 Extends

msulasunanssylal

= a At - A = A 9w oA
?]'Iﬂg‘lJL‘]d_Iuig’,'ll‘l_lﬂ'lﬁ?N"VIZL‘UﬂuiugﬂllUUWLﬁBﬂQﬂWS&Wﬂﬂiﬂﬂﬂuﬂ‘]f"l TSUUISITUAUN
. ' ¥ =2 v ~ A 2 3 = “ B
Register NBULAITATIVADU MMM TNNLLILVOUN UV TO0OUIFY DAL Addwithdrawal subject
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' o g a o . . v o T
Lﬂuﬁﬁu‘l}ﬂ'm HASHOIINAIITUNTTNNIU Addwithdrawal subjec ué’a%ﬂaummﬂﬂumu

UD9 Register el
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2.8 ﬂqygmmnm:nngmmaga

2.8.1 lueuluaa (Niam Model)
3/
luneTunaden191n Nijssen’s Information Analysis Methodology TR CTITR Yy
a g ~t 2z ] 3
Professor 3.8%. wiwy a1130i5on 148061931 Natural Languagu Information Analysis Method

L% @ '

3o luilegiiuidnediaums narei Object Role Model: ORM



32
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< a A o s 9
avazitunowyileia afin Tuaa(Conceptual Schema Model) NMinaussINANNINUTIY
- ) v @ y 2 g ¢ 3
ulﬂl!ﬂ VOUNIIY, N Lm&’ﬂTi'ﬂQﬂUﬂ'}'}NQﬂﬁﬁN “ﬁﬂ&ﬂuﬂﬁgiﬂ%uﬂfﬂﬂﬂ"lﬂiu\ﬂuﬁz‘lJ‘lJﬁ'lﬁﬁumﬁ
3 g ar b a P v g ng; .
ﬁuﬂﬁﬂﬁﬂﬂ'ﬂ‘]ﬁﬂfﬂuﬂ'ﬁ@uﬁiﬂﬁ153‘1]1)‘1@[ %u;sauummmm W,imuimuﬂmaum(hnw)
A A A A v o do & ' an o A
ﬂﬁ@?TQ(Value) 1y9%8(Label) 'ﬂllﬂ')'lllﬁll‘wu‘ﬁﬂu“lfx‘llkﬂﬂﬁ"!\‘]'lﬂﬁ]"lﬂf}ﬁﬂ'ﬁuuﬁ'uﬂiuiiﬁma@uﬂ
@ o o 8w dy
dyanvaivos luen Tuaalised
Qd” L . A a A v o o 9 s Y R
L@uﬁﬁvl‘ﬂﬂ(Entlty Type) ﬂ'ﬂ‘]fu&ﬁl@ﬁﬁﬁ'ﬂﬁ'\ﬁuiﬁl YANHUUNUAI NS ITUNY

s T 1 A = =3 A, = o dy
FIBY WY ﬁ\?‘ﬂli?ﬁuii}ﬂﬂ A LN’E)H"I?J']L“UEJ‘U%%IILQ?NH

v 4
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ABINTIINUAND ﬂ11]‘§$!ﬂ‘VlA mmmmauzmu%mu

1 v
31t 2.23 119 Indl wSoauiia nd

v @ 4 Qdyw Qdy A adyw o Qs}l b4
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WIAAN(Predicate) 14mgﬂﬂamﬁmaammmmmmanwuﬁmmmumﬂ3@31Q“l‘nﬂ
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A 2 ; o o o & 1 g
@3(binary)W3 0@ T(ternary) ua lumseonuuugudoyaiunls Itiduanuduiuivioda
ngaeaNuTzAINABnsTamsgudeya
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o @ e ¥ = yugzl
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2 Jd o . 5ot 1 a Y A A A
ﬂ']‘ll'ﬂﬂthﬁJ’ﬁﬂﬁl(pnmary key) L{'uﬂ']ﬂﬁ'llﬂ‘iﬂﬁg‘u‘i’nﬂ'J'IiJ‘Dﬁ\i‘lﬂLWﬂQﬂ'}LﬂH?Iﬂﬂmﬂﬂ‘ﬂTﬂ
ady & A ' ad) ﬂ Y an oA o w
L@uﬁﬂqﬂﬂﬁﬁi’)ﬂqu“ﬂ@ﬂ@uﬂﬂviﬂ 'ﬁ']iJ'ﬁﬂLL’dﬂ\iulﬂ 2 9% ﬂ't’)ﬂ']ﬁﬂ']ﬂﬂﬂ?ﬂﬁluLLﬁ$ﬂ'lfJu€lﬂIﬂEJ

Wasuan u(uniqueness)ﬂﬂ&‘ﬂu p(primary key)

a o v A ? aad
glh’l 2.28 mimﬂ'uguﬂmﬁﬂﬁlumﬂﬁmmznlmmsﬂmmumﬂu@ﬂ
= T A Y 7] Qdy g A & Vo1 sy 1 Qd’l o}
sHagouns o5 Inieubtype) 1uipudn Inilsiianile uannlAeg lueuan nil

s ] ] CV= a = I<f ar R v R o 3
A8 T Y UNANYIUT YYIAS (undergrad) iTinindnyuazidnfay1lSuan Inton(eradi iy

[ e

ar =

o 2 o AR o o s = a P A o |
UAANHI %Uqﬂﬂuﬁ@ﬁﬂﬂmlﬂugﬂﬂi‘WIJIﬂEJ‘V]‘IJQTHQﬂﬁiklﬁﬂQﬁ’Ju‘mﬂumﬂq‘ﬂﬂ ﬁ’)QﬂﬂiLLﬁﬂQﬂ
Undergrad @

31 220 Aedriindon

Qzﬂy o}
uan Ini

2.8.2 7¥1 Standard relational database Query Language (SQL)
L’]‘J]ummmmimﬁm%"m:uugm%’agaﬁa MY Standard relational database Query
A ¥ a A 2 Ao 4? = o =
Language Ni38n7108A3100 SQL W38SE-QUEL duilummfiweniiuulasussnledisy
[~ ¥ 5 o
M1 SQL (Standard Query Language) ulumuwﬁammszuugmi’fagmmu?m%mua (Relational
Database) #1 145 uANUsuunmszdedeauidhle mwisor useemiiu 2 du fe
1. mmﬁ“l%’t?m%’nﬁmwi’faga (Data Definition Language-DDL)
I 2q va ¥ @ & Py A a Y Y] P
Wunwinldtionlassadredoya onldfounilas wie sntan Insead g udoyanui
¥
ponuunld Inssadndenanfie afu(Schema) wes Fredrru msmmualdgmdoya
g = =4 o
Usgnoudisaisises 15t Fees'ls Usznnle $8wdng (Index)
v o o A
111 DDLYsEneuAe 3 f1dede
o w g ¥ 1 LY = <4 o
1.1 1IN a5 (Create) 18un MITINAITIUALDANY(Index)

CREATE TABLE <Table name>
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( Attribute 1 Type 1,Attribute 2 Type 2 ,)

CREATE Unique Index on X<Table name>

{¥1 CREATE TABLE S11
( SNO CHAR(5) Not NULL,SNAME CHAR(10) ,
STATUS integer )

CREATE Unique Index XS11 on S11(SNO)
1.2 srdeldouuaslnseadis

ALTER TABLE < #0135 1971500y >

<61 densulAvmnloss

(<Fonofunl Vszmndoyn>);

1% ALTER TABLE SUPPLIER

ADD (LAST SNAME Char(10));
1.3 fden@n (Drop) #1149

msat lnseas19a1s 19

v ¥ Y
s o R

DROP TABLE < &9#15 90733 >
2. mmﬁm%’ums%’mmsd’f@ya (Data Manipulation Language: DML)
1 ¥ v

ndsnniisaelassadugmdeyainuds Mdsde T lumsfloudoyaaslugudeya
wazilasuuasdoya lugwdoyn Taomslénimndr usumsiamsdoya (Data Manipulation
Language-DML) l#iamsdoyameolumsimolugiudeya uagmuudludenudagnis

v I =
u1iseeny 4 Statement fi
<3 K ¥ ¥

Select Statement A11313¥NH (Retrieve) UBDIN JUTDYD

Insert Statement M3tmANAoYaas I A1379(Table) 110 3 1u03A

Delete Statement M3audeyanteoniIn a1313(Table) 10 1udoya

A v v
Update Statement m3sifaguuiiastioyaasly a1519(Table) 910 grudioya

SELECT f3ondudoyalunis
INSERT o doyaaslumsng
DELETE autt93403a

UPDATE d5u1lyauadoyalumisia
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ﬁ1ﬁd?’]’uﬂ1‘i’l’€)§a(Query Statement)

» v

& P & <

A9 SELECT L‘]d_’uﬁ"lﬁ"ﬂﬂ"liﬁﬂﬂﬂ‘ﬁlﬂllﬂ N30 fHUIDYD GnllNE)u‘lﬂl‘ﬁﬁg‘Ulﬁ’ﬂﬁ]”lﬂﬁ'lﬁQ
¥ U Ll

Q!

1 ¥

< o o A iy ¥ v { o s [y
SELECT ilushdehiligilinumsIdamndwiesislunsdumdeyanidudou defigiuundad
A v Sy 9
SELECT <yeneduindenIsgioya>
FROM <¥omy1e>
4 o
WHERE <@oulumuiszyu>

»
s

° Yo A Y v o &£ ' A dyy Y
SELECT dluddeldivn msisengioyalunoduiinsey Feewazannaimien1d uazdd
1 £ a JdY o £ ¥ dyo; k13 A s A
WINNNNIUADALIABIAUAIY ABNIN () asuonaInHudsaasnlHasosnueaoniu (*) 1ive
= Y :: Y Y
waasdInsvegdeyaavua laonale
o 1 o w o = - 3 & = 1 £ <y Y
FROM tiuf1 dunlszneuvesiidenvenienisendesmsg Feenaslnahnileaisied 14
= ~ ¥ o w
NazgniFenlyand1ds SELECT
1 T ) ¥
WHERE iiludauilsgnevvesdrds Wldiwenion sy 19 lumsdumdeyatumnanniss
4 1w jid
la 9 hegras FROM T
M3GUNQUUUToUNY (Nested SELECT Statement)
4 o 4
SELECT <¥%onaauii>
FROM <¥%8A1319>
i o I'd
WHERE <¥pa88u1i> IN
4 v o Y Y v o
( SELECT <¥0n@du1i>FROM <¥0a1319>WHERE <50a081i> )
o o‘/ a Y
AaIANVDYA (Insert Statement)
INSERT INTO < #0815 >
P @ o A o <
VALUES (< ¥oa0auil 1> [< ¥onoauii 251...);
f‘hé’fam’ﬂmmmwm (Update Statement)
UPDATE < ¥oa1514 >
v oA k2
SET <AA04ns>

WHERE <i3ou lv>
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3.2.1 3995505 1INMTBIMT

START

KEYPAD

ATMEGABS-16PI LCD

NO_——_|
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WIRELESS

END

v F 4 [}
317 3.3 Flow chart funsumstiamveuniosiusemseinis
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HANMINIU Ao
d' = AN w @ o Y] 3 o
WeliMsnafdduav(Keypad) Taon1silousiasemse1nissiuiy 4 uan nsussuus

9 ° z L A do 9 1 [

wltfeouinuvesnsmsemaiiu q ya q mstleuarmumsidiany feyaszgndalylis
'4 o v 3 q

luTasneuInsames (ATMEGAS) udnilluansmwarumaueada (LCD) Mnudiofinisne
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gudusemsens TulasaouTnsamesizdidoyaitldinumisTuga’l¥me (RF Module)
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3.3.1 Tusenlanna ( Niam Model)

Order_Date

42

@ — has./.has..
e .Order_ld >
o -
4+—> +—P>
.. has .. / has ..
Food_Name ..has_f. has ..
- has I has ...
—-——
has .. has ..
hasmlm has ...
4 3
310 3.9 TuwenTueaszuususiesnmserns
3.3.2 WA YNNI (Data Dictionary)

= 4 o
ATNN 3.1 MINUNVVOYADIMI5 (Food Table)

Name Type Key Meaning Example
Food Id Nvarchar(4) PK FHADING 0001
Name Nvarchar(50) %9013 My

Z
Type Nvarchar(10) sztanems 1o
Price money TN 35.0000




A 3 ¥ o
MINN 3.2 ﬁ’]iNlﬂ‘Uﬂl'ﬂyﬁIﬁ&'
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Name Type Key Meaning Example
Table Nr Nvarchar() | PK S lde 01
Table_Status Nvarchar() aouz Ty 19
Count_Order Nvarchar() AIUTIYNTOINIS 0
M 3.3 msredeyadly

Name Type Key Meaning Example
Username Nvarchar() PK TNH éﬁl‘i’f User
Password Nvarchar() THANIU Fokskokk
Isnormal Nvarchar() aoIUL l?sj i 1
mefi 3.4 maafudoyans§1814713( Order Table)

Name Type Key Meaning Example
Order Id Nvarchar(4) | PK mvins1$uSms 0034

(mmﬁmﬂms)

Order_Date Nvarchar() PK Juh fof' 991113 19/2/2008
TableNr Number PK,FK [Yak '] Tglv 4 01
OrderStatus Nvarchar(10) TOUS 1




A15199 35 513ﬁ$l§ﬂﬂﬂﬂﬂﬁiﬂﬂﬁ (ListOrder Table)

44

Name Type Key Meaning Example
| Order 1d Nvarchar(4) | PK mufimsldusms 0034
(Lamﬁmﬂms)
Food Id Nvarchar() PK A0S 0034
Order Time Nvarchar() PK nmﬁ “"dm'mi 19:23:21
Amount Nvarchar() Semshid 4
Total money U 120.00
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3.4 mseanuuumussaNs

3.4.1 MIVBNUVBILUY

Food Ordering System

Send Order

«Uses»

Customer

Staff

Staff
Customer

Check Bil Q

Edit Food DB

<<include>> A<include>>

Add Food Edit Food

Manager

317 3.10 Use Case sznususienmsernis
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9 1 3 a
HHUIaNasnau

Start

4

Log In Form

Change Password

m—Y
w

<«

A

Add Usemame

Password
Change
Password
Form YES
y
Add New Yes
Password
Form Main
Save
y
Stop

$ 4 =] =
1 3.1 Tlamnsavesnihdredonsu




- $udeYa9 Serial Port

h 4

Open serial Port

v

Count Order ID
From Database

0
Data Reciept

YES
L

Add Data to
Food_ID,Table_Nr,A
mount

Add
Date,Time

Read Count Order
From Database

Count Order=0

Change table
status

Read Order ID
From Database
WHERE Table_Nr = TableNumber

Order 1D=1

v

Add Counter
Order

l

Add Data TO
Database

!

Show Data
To Table

y

Stop

3U13.12 agnsanthee Serial Port
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Ne Sale Form
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Edit Data

NO

Yes

Check Bit
Form
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D

Change Table Status No
Main Form

Stop

J
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4 J ¥ v
3UN3.13 Tamnsanthauansnemsermsudas 1az
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Save

No
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Edit
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Select Data
Yes
Edit Data
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4 4 1
3UN3.14 Tlamsandhaaueasdoyaoinis
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343 ﬁﬁwi’)aﬂﬂ'ﬂ User Interface

lunmseanuuunthasdnde User Interface Y9952 UUTUTI8MI0MT35 1800nUUUHTIA
" v T
A9 laun
¥ =4 a ¥ { S a 1
1. wihdsaendy Wunthaenldgldauannsadensy Taen1s1d Usemame uag

A 9 g Y @ [
Password le’JL‘lﬂ@ﬂﬂ']ﬁ'ﬁﬂ‘llf’NTll'illﬂiuﬁ&"ﬂﬂilli']ﬂﬂ'ﬁ'ﬂ’lﬁ15

$ J o a 4 ] ar
30 3.15 ndwinaendy iedhg Tlsunsuszvususemsomas

2. wihdnndn Wuduiildifeudelfedmareqveslusunsuuas 198140

2 & A 3 99 3 A S a 9 T i
1130 aeneM e g lFauanduanisadonsudsznmningsnass
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L

‘eatures

High-performance, Low-power AVR® 8-bit Microcontroiler
Advanced RISC Architecture
~ 130 Powerful Instructions ~ Most Single-clock Cycle Execution
— 32 x 8 General Purpose Working Registers
— Fully Static Operation
— Up to 16 MIPS Throughput at 16 MHz
- On-chip 2-cycle Multiplier
High Endurance Non-volatile Memory segments
— 8K Bytes of In-System Self-programmable Flash program memory

-~ 512 Bytes EEPROM 8'b it AVR®

— 1K Byte Internal SRAM

— Write/Erase Cycles: 10,000 Fiash/100,000 EEPROM (@ H
— Data retention: 20 years at 85°C/100 years at 25°C @® WIth 8 K Bytes
— Optional Boot Code Section with independent Lock Bits %

In-System Programming by On-chip Boot Program In SVStem

True Read-While-Write Operation
— Programming Lock for Software Security Program mable
Peripheral Features
= Two 8-bit Timer/Counters with Separate Prescaler, one Compare Mode FlaSh
— One 16-bit Timer/Counter with Separate Prescaler, Compare Mode, and Capture
Mode
— Real Time Counter with Separate Oscillator
~ Three PWM Channels ATmega8
— 8-channel ADC in TQFP and QFN/MLF package
Eight Channels 10-bit Accuracy ATmegaSL
— 6-channel ADC in PDIP package
Six Channels 10-bit Accuracy
— Byte-oriented Two-wire Serial Interface
— Programmable Serial USART
— Master/Slave SPI Serial Interface
- Programmable Watchdog Timer with Separate On-chip Oscillator
— On-chip Analog Comparator
Special Microcontroller Features
— Power-on Reset and Programmable Brown-out Detection
- Internal Calibrated RC Oscillator
— External and Internal Interrupt Sources
= Five Sleep Modes: Idle, ADC Noise Reduction, Power-save, Power-down, and
Standby
/O and Packages
— 23 Programmable I/O Lines
— 28-lead PDIP, 32-lead TQFP, and 32-pad QFN/MLF
Operating Voltages
—~ 2.7 - 5.5V (ATmega8L)
~ 4.5 - 5.5V (ATmega8)
Speed Grades
— 0 - 8 MHz (ATmega8L)
~ 0 - 16 MHz (ATmega8)
Power Consumption at 4 Mhz, 3V, 25°C
- Active: 3.6 mA
— Idle Mode: 1.0 mA
— Power-down Mode: 0.5 pA

test 1. At 85°C. Guaranteed after last write cycle.
2. Failure rate less than 1 ppm.
3. Characterized through accelerated tests. 2486R-AVR-07/07
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veed7s 22[1GND
GND ] 8 21[J AREF
(XTAL1/TOSC1) PB6 (] 9 20 [JAVEC
(XTAL2/TOSC2) PB7 [} 10 19 [1PB5 (SCK)
(T1)PD5 ] 11 18 {1 PB4 (MISO)
(AINO) PD6 [} 12 17 1 PB3 (MOSIOC2)
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TQFP Top View
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G a
ENINT AP
856818333
=z X X Qo o000
gteltss<g
35888383
Qo0 ocoo
0ROOnnnn
N O ® O
MMM NN NN N
(INT1) PD3 O] 1 © 024 [1PC1 (ADC1)
(XCK/TO) PD4 [ 2 23 [1PCO (ADCO)
GND 3 22 1 ADC7
veel4 21 [1GND
GND 5 20 {1 AREF
vce e 191 ADC8
(XTALI/TOSC1) PB6 (] 7 18 [1AVCC
(XTAL2/TOSC2) PB7 O] 8 O O 17 [ PBS (SCK)
S~ N M T 0 O
G- AL NG
Oo0ouUoodo
W oM~O — N M
o0 DOoDMmM@OD
[= ST W o W 2 W Y W < W
2265209
L2=686=E8
232
=
MLF Top View
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O Q
F29
g5g8n83898
= X xXlwoooo
Sl
N - O @ T MmN
00000000
[T O W i S T - W T
Ooonpoooop
N - O D W I~ D In
MMM NN NN
(INT1) PR3] 1 @ """""""" 24 []PC1(ADC1)
(XCK/TO)PDA[]2 | 2313 PCO (ADCO)
GNDC}3 i 22[]ADC?
veerta i 21[JGND
GNDOs ! . 20| AREF
veere | i 19[1ADCS
(XTALYTOSCT)PBETY 7 ! 1 18[1AvCe
(XTAL2/TOSC2)PB7 8 %o .. i 17 [JPB5 (SCK)
@S:eese;\{
Oo0ooooun NOTE:
B85383n38% The targe center pad undsrmeath the MLF
[T H T R T (W N packages is made of metal and internally
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Jverview

Hlock Diagram

The ATmegas8 is a low-power CMOS 8-bit microcontroller based on the AVR RISC
architecture. By executing powerful instructions in a single clock cycle, the ATmega8
achieves throughputs approaching 1 MIPS per MHz, allowing the system designer to
optimize power consumption versus processing speed.

Figure 1. Block Diagram
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The AVR core combines a rich instruction set with 32 general purpose working registers.
All the 32 registers are directly connected to the Arithmetic Logic Unit (ALU), allowing
two independent registers to be accessed in one single instruction executed in one clock
cycle. The resulting architecture is more code efficient while achieving throughputs up to
ten times faster than conventional CISC microcontrollers.

The ATmega8 provides the following features: 8K bytes of In-System Programmable
Flash with Read-While-Write capabilities, 512 bytes of EEPROM, 1K byte of SRAM, 23
general purpose I/O lines, 32 general purpose working registers, three flexible
Timer/Counters with compare modes, internal and external interrupts, a serial program-
mable USART, a byte oriented Two-wire Serial Interface, a 6-channel ADC (eight
channels in TQFP and QFN/MLF packages) with 10-bit accuracy, a programmable
Watchdog Timer with Internal Oscillator, an SPI serial port, and five software selectable
power saving modes. The Idle mode stops the CPU while allowing the SRAM,
Timer/Counters, SPI port, and interrupt system to continue functioning. The Power-
down mode saves the register contents but freezes the Oscillator, disabling all other
chip functions until the next Interrupt or Hardware Reset. In Power-save mode, the
asynchronous timer continues to run, allowing the user to maintain a timer base while
the rest of the device is sleeping. The ADC Noise Reduction mode stops the CPU and
all /O modules except asynchronous timer and ADC, to minimize switching noise during
ADC conversions. In Standby mode, the crystal/resonator Oscillator is running while the
rest of the device is sleeping. This allows very fast stari-up combined with low-power
consumption.

The device is manufactured using Atmel’s high density non-volatile memory technology.
The Flash Program memory can be reprogrammed In-System through an SPI serial
interface, by a conventional non-volatile memory programmer, or by an On-chip boot
program running on the AVR core. The boot program can use any interface to download
the application program in the Application Flash memory. Software in the Boot Flash
Section will continue to run while the Application Flash Section is updated, providing
true Read-While-Write operation. By combining an 8-bit RISC CPU with In-System Seli-
Programmable Flash on a moenolithic chip, the Atmel ATmega8 is a powerful microcon-
troller that provides a highly-flexible and cost-effective solution to many embedded
control applications.

The ATmega8 AVR is supported with a full suite of program and system development
tools, including C compilers, macro assemblers, program debugger/simulators, in-Cir-
cuit Emulators, and evaluation kits.

Typical values contained in this datasheet are based on simulations and characteriza-
tion of other AVR microcontrollers manufactured on the same process technology. Min
and Max values will be available after the device is characterized.

ATmega8(L) mer———
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'in Descriptions
cc
iND

ort B (PB7..PB0)
TAL1/XTAL2/TOSC1/TOSC2

ort C (PC5..PCO)

C6/RESET

ort D (PD7..PDO0)

ESET

36R-AVR-07/07

Digital supply voltage.
Ground.

Port B is an 8-bit bi-directional I/O port with internal pull-up resistors (selected for each
bit). The Port B output buffers have symmetrical drive characteristics with both high sink
and source capability. As inputs, Port B pins that are externally pulled low will source
current if the pull-up resistors are activated. The Port B pins are tri-stated when a reset
condition becomes active, even if the clock is not running.

Depending on the clock selection fuse settings, PB6 can be used as input to the invert-
ing Oscillator amplifier and input to the internal clock operating circuit.

Depending on the clock selection fuse settings, PB7 can be used as output from the
inverting Oscillator amplifier.

If the Internal Calibrated RC Oscillator is used as chip clock source, PB7..6 is used as
TOSC2..1 input for the Asynchronous Timer/Counter? if the AS2 bit in ASSR is set.

The various special features of Port B are elaborated in “Alternate Functions of Port B”
on page 58 and “System Clock and Clock Options” on page 25.

Port C is an 7-bit bi-directional I/O port with internal pull-up resistors (selected for each
bit). The Port C output buffers have symmetrical drive characteristics with both high sink
and source capability. As inputs, Port C pins that are externally pulled low will source
current if the pull-up resistors are activated. The Port C pins are tri-stated when a reset
condition becomes active, even if the clock is not running.

If the RSTDISBL Fuse is programmed, PC6 is used as an /O pin. Note that the electri-
cal characteristics of PC6 differ from those of the other pins of Port C.

if the RSTDISBL Fuse is unprogrammed, PC6 is used as a Reset input. A low level on
this pin for longer than the minimum pulse length will generate a Reset, even if the clock
is not running. The minimum pulse length is given in Table 15 on page 38. Shorier -
pulses are not guaranteed to generate a Reset.

The various special features of Port C are elaborated on page 61.

Port D is an 8-bit bi-directional /O port with internal pull-up resistors (selected for each
bit). The Port D output buffers have symmetrical drive characteristics with both high sink
and source capability. As inputs, Port D pins that are externally pulled low will source
current if the pull-up resistors are activated. The Port D pins are tri-stated when a reset
condition becomes active, even if the clock is not running.

Port D also serves the functions of various special features of the ATmega8 as listed on
page 63.

Reset input. A low level on this pin for longer than the minimum pulse length will gener-
ate a reset, even if the clock is not running. The minimum pulse length is given in Table
15 on page 38. Shorter pulses are not guaranteed to generate a reset.

ATMEL ;
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Vee AV is the supply voltage pin for the A/D Converter, Port C (3..0), and ADC (7..6). It
should be externally connected to V., even if the ADC is not used. If the ADC is used,
it should be connected to Vs through a low-pass filter. Note that Port C (5..4) use digital
supply voltage, V.

REF AREEF is the analog reference pin for the A/D Converter.

DC7..6 (TQFP and QFN/MLF  In the TQFP and QFN/MLF package, ADC7..6 serve as analog inputs to the A/D con-

ackage Only) verter. These pins are powered from the analog supply and serve as 10-bit ADC
channels.

ATmega8(L) m——————e
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LWM-433H
433.93/434 .33 Dual Channel
FSK Data Transceiver Module

Specifications and information are subject to change without notice. December 2005 rev 2.0
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The LWM-433H is a miniature PCB
mounting FSK data transceiver module. The
LWM-433H is a dual channel data transceiver
module designed to operate in 433 MHz ISM
Jrequency band. The module enables the
simple implementation of a data link at 5 mW
transmitted power and data rate of 4800 or
9600 bit/'s. LWM-434H module enables half-
duplex directional wireless connectivity using
5V battery powered or handheld applications.

i

s 433.93 or 434.33 Mlz version
* Frequency Shift Keying (FSK) transceiver for digital data transmission

Operate with 5 VDC supply (Vee)

5 mW (+7 dBm) output power @ 5 VDC supply

¢ Low current consumption < 25 mA @ 5 VDC supply

-105 dBm receiver’s sensitivity @ supply = 5 VDC, BR = 9600 bit/s and BER < 107
Standard UART data connectivity

Data rate 4800 or 9600 bit/s in radio packet mode

¢ Continues data up to 4000 bytes per packet in radio package mode

* Usable range up to 500 meters in open ground (used with AMB-434UM)

» Crystal based oscillator in phase lock loop - frequency synthesizer

* High frequency stability with frequency error < 100 ppm

¢ Small size and very low cost

e  Enpable facility

® o o

The LWM-433H module is a high performance-data transceiver module. With high efficiency and
high data rate, the modules will suit one-to-one and multi-node wireless links Because of their small size,
high performance and low voltage requirement a module is ideal for use in portable, battery-powered
applications such as alarm and security system, automatic meter reading (AMR), home automation, remote
control, surveillance, wireless communication, EPOS. and inventory tracking, remote industrial process
monitoring and computer networking.
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Block diagr
Vee (pin 17) DC power supply mput at 5.0V (Input pin)
ID4 —1DO (pin 11-15) 5 bits identify codes (ID) (Input pin)
TxD (pin 4) Transmitted data input (UART-RxD) (Input pin}
RxD (pin 5) Received data output (UART-TxD) (Output pin)
RST (pin 3) Master reset of on-board p-controller (active HIGH) (Input pin)
MO (pin 6) Bit rate selector, HIGH (“1”) for 9600 bit/s and LOW (“0™) for
4800 bit/s. (Input pin)

M1 (pin 7) Carrier detect (CD) output pin (release HIGH level when received

data ID match as on-board receiver ID) (Output pin)

M2 (pin 8) Watchdog signal (used for connect to watch dog IC, a square wave
signal have been generated when on-board microcontroller
working normally) (Output pin)
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FS (pin 16) Frequency selector, LOW (“0”) for 433.93 MHz and HIGH (“1”)
for 434.33 MHz frequency operation

RF in/out (pin 1) 50Q2 RF input and output port for antenna connected to this pin
and DC 1solated nternally. (50Q antenna are recommended for

high efficiency of data transmission)

GND (pin 2,9,10,18) Ground pin (these pin should be connected to RF return path)

LWM-433H

top view
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Operating temperature:
Storage temperature:
Operating supply voltage:
Antenna (pin 5):

0 °C to +55°C
-30 °C to +85°C
6 VDC

+50 VDC

Symbol Parameter Conditions Min Typ Max Unit
Vee Main supply voltage Yec at pin 17 4.5 5.0 5.5 v
Tee Main supply current- Ice at pin 17 @ Vee =5V 25 mA

HIGH (“1”) at pin 15-11 - Vee-0.1 Vee Vect0.6 v

ID4-ID0 | Identify code

LOW (“0”) at pin 15-11 -0.1 0 0.8 v
Master reset normal operation -0.1 0 12 v
RST {active HIGH)
reset operation Vee-0.1 Vee Veet+0.6 A\
HIGH (“17) at pin 4 Vee-0.1 Vee Vect.6 \"%
RxD UART received data
LOW (“07) at pin 4 -0.1 0 0.8 v
HIGH (“1”) at pin 5 Vee-0.1 Vee Veet0.6 \%
TxD UART transmitted data
LOW (“07) at pin 5 0.1 0 0.8 v
Bit rate selector HIGH (“1”) at pin 6 Vee-0.1 Vee Veet0.6 A%
M6 (07 for 4800 bit/s)
(“1” for 9600 bit/s) LOW (“0”) at pin 6 -0.1 0 0.8 v
HIGH (“17) at pin 7 Vee-0.1 Vee Veeti.6 v
Mi Data carrier detect signal
LOW (“0”) at pin 7 -0.1 0 0.8 v
Drnax Maximum data / package in package mode 4000 byte
HIGH (“1”) at pin 8 Vee-0.1 Vee Veet0.6 \4
M2 Watchdog Signal
LOW (“0”) at pin 8 -0.1 0 0.8 v

pHz Communications Co., Ltd.
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Symbel Parameter Conditions Min Typ Max Unit
Frequency selector HIGH (%17) at pin 16 Vee-0.1 Vee Veet0.6 v
FS (HIGH for 433.93 MHz)
(LOW for 434.33 MHz) LOW (“07) at pinl6 -6.1 0 0.8 \%
433.93 MHz operation 433.88 433.93 433.98 | MHz
F, Output frequency
434.33 Mz operation 434.28 434.33 434.38 MHz
Ferror Frequency error 433.93 and 434.33 MHz 50 70 100 pPpm
P, Output power Output power @ pin 1 +4 +3 +6 mw
2 Second harmenic YCC=5V, T=25° C -30 20 dBec
Note: Case temperature = 25°C, Test source impedance = 50 ohms.
j {
ng&) isrrg i) i3 ; v't‘c J_V%mox
MEXII32 ‘ ’:fEE %ﬂ:D I |
il LT o e
||| BessER LB el g
sy || iwmasm | f N
1 SRER8AR Cee [ [ AL e osane
= hlatebtuntnd = s v |2 7] . S
L | S T
) i - FW DIP-5 lmﬁg m‘, oy T °
RRLLL —h me=
| HHE s
= = Mo 4]_1):_:9/
HOME PAGE: http://www.p-Hz.com page 5

pHz Communications Ce., Ltd.
9/204 Moo 1 Buatongkeha Bangbuatong Nonthaburi 11110 THAILAND
Telk: #66-0-2925-8563, +66-0-2925:5865 Fax:66-0-2925:8564 E-mail: phz@p-Hzeom






