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Abstract
In Data Communication there are Serial Communication and Parallel Communication.

The most popular used is RS-232C but its disadvantages in transmit and receive data in short

distances. In this thesis we used RS-48S. It is a serial data communication and balance voltage. =

The advantages of this method are it able to transmit and receive data about 4000 feet, goood
protection of noise, transmit and receive data clearly and it available for use in a wide range. The
most important advantage of this system that it can be use in a multiprocessor or multidrop with
microprocesser units. In this thesis we will communicate between microcomputer and
microcontroller. And this communication can be use with our buliding protocol “ RS-485
PROTOCOL ” Furthermore in this we will show the application of RS-485 communication

system, Touch memory in access control system.
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Wlwed RS-232C RS-423A RS~422A RS-485
Tnuan1sviau Single-ended Single-ended Differrential Differrential
TIUIUVBIATY 1 478l 1 4709 147814 3247609

lazaeaiiven 1423y 104251 104750 32429y
Su'le
ANVYIVBIY
oy sy 50 Wi 4000 ¥ 4000 Y@ 4000 #@
dadoya
gasImsadoya
pagande 20k 100k 10M 1M
1)
usanns T £25V +6V +6.V 12V
THans gy 25V A%
Driver output x5 Vﬂ:mm +36 V?hfiﬂ 2 Vﬂ:Wiﬂ 15 V&iﬁjﬂ
115V gegn +£6.0V g
Driver load (W) 3kd 7k 450 fi1gn 100 #1ggA 60 1A
Driver slew rate 30 V/iuS ig[a - NA NA
NS LEANN 500 mA 150 mA 150 mA 150 mA
lﬁmmﬁw;ma“ﬂ GRRRL R GORRRRAT NIy CORRLRAPT
$NLE Vee 138 Gnd Gnd Gnd Gnd
250 mA
COURRERT
8VHID 12V
ANIATUNTU NA - Power On NA - Power On NA - Power On 120k
lﬂ1ﬁ1}ﬂﬁlﬂd9ﬁ 300 - Power Off | 60k-Power Off | 60k - Power Off Power On,Off
W)
AINNIUA NI
JURNUBIAITY 3kBITk 4x 4k 12k
(W)
A sy +3V +200 mV +200 mV +200 mV
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2.3 gilunuveanrsdea1suo Yauwy RS-485
stuuunIednuaznisas I¥uves Rs-485 ludnuazveuniony amisoulisesn

il 2 pluny e

2.3.1 Syl mashgenemeudy (Two Wire)

midemsdeyn RS-485 uuuapIa i fodlumsdemauvuadvigndng fe
dnusizveamsu-de doya willuldludnvaendaiuiu-ds Tasmadmuadieedumsld
fumsfunieds wynimuadaoiamsiiiuMASTER) defveunietiuuuud Ao wwine

o v o | ' [ @ 1
Yszndamudyganlflunsnunieny diudeife A anwsilumssu-ds deyased

T o

T T e o W e

KR - o —

e — A v -

it

a4

™
Enabie
RX

/—_ TERMINATION RESISTORS AT BOTH ENDS —_\

Nt
5

™
Enable
RX

1000 1000
AAA——AA
osw 05w
G = Generator
R =Receiver

=Circuit ground or circuit
common

/)7 = Protactiva ground or fame
ground

GWG  =Greanwre ground or power
system ground

o ' a 0 &
JUN 2.7 yarun v RS-485 uuuh iFmuihdygsmesaudu(Two Wire)
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232 mTorhamuiliSmaidayanadidy Four Wire)

4 <l . ! 4
maftemadeyn rs-48s5 nuudlFmuihdygyudduil fodunsdomainy yaq
S 4 a4 Y o ) o o ' a o a
mang-fe anvavesmsiv-dsdeyaminsaiimsuunzdadeyaldlunaufvafy il

¥

' o [ ) d
w31 3 Jardeya(DATA BUS) oy 11uau 4 du defveanTeviouvyil fe arniives
¥ 4 gt dq g o o 1 gt a A Y 4

m3fy-dedeyaruiing wuuilFmvihdyguaeadu winidede fde wduldesld

' 1 o @ ' < o &
nuluduvesmoihdygsannnwuud i¥mvihdye e ady

— 4000 FT

MASTER

G = Generator

SLAVE

= Receiver

=Circuit ground or clrguit
common

= Protective ground or frame’
ground

o

= Graen wire ground or power
system ground
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2.4 51922 (3YAVBINTTABA1IVBYAUVY RS-485
. 1 A 1 L4 y
TwazB a1 veansdemsdoyauuy RS-485 mansana el fie
2.4.1 QUEUTAIRMIZUBIAIG] RS-485
1 L4 Qy L
a1sanan el fie
o LY Y A @ ot
- dagle 1@ esadu Twan 1dgega 32 g0 TaviTvan 1 ya szdszneudavdada 1
¥ & v L4 1 A 13 1 1 % 1
&1 uazdaiy 147 uaymveanudumundenseNsyuINmsdygIadin 60 Q
- i miynvesdadluaniizeed inssuadalnaliiiu 100 va Tuthaussdulndh
JEHIN -7 12V
- iynvesiadelfussduldfueinn 1.5 8 5 v lusaguseinlifhsende 7
fe12v
ado

o [l LYY .:l 3 Y] 1
- dadafinsflesiuduesidiweivn lunsdindidanaun &1 deadeyasenun

wiouq fu

2.4.2 QRITHIARMITYdIGIT U RS-485
- indumuauyniiaigs Taofien ludeund1 12xQ

- @2 fnwsedu WdhSunm ssuine 78 12v

v v 1 "3 AJ | L 1
-y annsoeevauessedy g mhusnasnindyaaInunsanld + 200 mv

2.4.3 queniAmmevesgmadaanas RS-485 -
' o A o a Vo < Y v d
- gensdgenunlddinsunsiu-dedogm Tussuy RS-485 Wi msvuadutly

4 v
mﬁmman15aﬂ‘nauatyrg1msumu

2.4.4 ANUMNAVOAYHA 1 HAA(Unit Load)
a ° d A o o 1 $ ] [
giialnas Wuinnunuinigavesiaiuuagdids Aemunsalfanuuugensdoygw
o 1 1 4 3 o t & ] = t 0
§u-o9 gwils TauagYunuA1 Unit Load (U.L.) %3 RS-485 vansu'lAN 32 Unit Load siogeny

deynyni 19
=S a { A @ t 4
fovesyidalnae Wulnanfilénszua 1 ma Aussdulwdhlnuadoy 12 v H
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2.4.5 garaniammeysigal fu-a9

- dlulumsasgiu RS-485, RS-4224, CCITT V.11 uae X.27
- i mynussdr L 3 mam (State) uni¥i SN 751798

- lwnndadsmusadunszualdgege 60 mA

- nnudiumusuymvesdasuiie1 seanas 20 k(e ufiga)
-#35udiana10'1a8uNM (nput sensitivity) 1720184 + 200 mV
-WWidve s v

2.5 MIFIUIUMTIUIUGAISU-a9 RS-485

GRL K]
1 A‘/ A L A 1 L)
Y8 TEUN I Wesy luanizeani 12 v fin115ifiu 0.1 ma
A73090A1 (U.L.) = 0.1 mA/1.0 mA = U.L.
A5y

U o A U = U [ Y
Mveanszuadunnussn Iifduwn 12 v Jn1 13difu 0.6 ma

#2501 (U.L.) = 0.6 mA/1.0 mA = 0.6 mA.

- 4 a & ¥ 1 '
* Wenusen Ivaa 1 @5 ULURLNIETI) 1 = (0.1+0.6)mA/1.0 mA
=0.7U.L.

o g 1 ' A ol . l L
mudgyguiv-de doyaguilimannsesfudifu-asld =3207= 45

2.6 RS-48S Protocol

RS-485 Protocol iHwidewlvvesmsfuuardadoyai idwan Sunife sy
msdemsdeyauuy Rs-485 Taul¥ilszynduian DDCMP Protocol, BSC Protocol, HDLC
Protocol Az Xebec Protocol iiaaf1ayaveadeninlumssu-dadeya uazmsilseynd Taw

=1 = @ 1 t:l’
51uazBuanean 114
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1 ¥ suveafeyailszneudas HEADER PORTION @y DATA PORTION

SYN { SYN [ SYN |HEADER| DATAPORTION |SYN] SYN|SYN

HEADER PORTION
lugiauves HEADER PORTION 4849 RS-485 Protocol - It sz gndanvinunsdauves
DDCMP (Digital Data Communication MessageProtrocol)
HDLC (High Level Data Link Control)
Xebec Protrocol

y
TauliswaziBuanese 11dde

SOH TYD EXC CDAT | FSEQTF Fserr ADDRESS | LRC #1
8 bit 2 bit 4 bit 10 bit 8 bit 8 bit 24 bit 8 bit

SOH : Start of Header (8 bit)
Hudaunaainsisuduinedoniiuves HEADER PORTION & YUIA 8 1IN

TYD : Type of Data (2 bit)
I PP o .
nlumunlfuaastesinvesdoyaiussyegludiuves DATA PORTION

TPD anvazveedanitu
00 Fonuiiudoya
01 _ Fommidiuiida
10 Tonruilumidwazmndine
11 fonmuiudonimeusveindineuiy

CDAT : Count of Data (10 bit)
; o 4
Wuduusasinauvesdoyafiussyeylu DATA FIELD 84 DATA PORTION Iag
vudeyauuy luwis Idgeaa 1 Kbyte1 iy (ermnsnvnesld 8 Kbyter1 ilsa)
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EXC : Expansion of Count (4 bit)
Suduuaasinvuuues CDAT Svuia 4 90

INusN =0
=1  uaARIN CDAT Jvwa 13 1M (#1910 3 10 89 EXC)

FSEQTF : File Sequence Transfer (8 bit)

16

UARI31 CDAT f9119 10 9N

' o ' f 4 = A a
1{11‘1?{3“11’5’7@\”\15ﬁ'ﬂ'ﬂq'ﬁaﬂal‘aﬂﬂ‘l\'iﬂaluﬂ\‘Iﬂazﬂa']U'] sy LU 8 1UN ﬂi::ﬂﬂll

#y

FSQ
1 bit

NFs
3 bit

PF

1 bit

Nfr
3 bit

FSQ : Frame Sequence bit (1 bit)

0: gedenrufiazivsy ludesiaisandn n ves FSEQTF uag Fserr

1 : dadonnuuuuazvateg sy Ke158018n 7 UNnvee FSEQTF uae Fserr (1360

4 ¥
iies luify 8 W suannsa)

NF's : Number of Frame Sequence Begin to Send (3 bit)

o W A ) a
uaasdwu sudennuezas 0-7) Tewia 3 in

NFr : Number of The Next Frame be Receive (3 bit)

waasd v sudenaude e su (0-7) Tvwn 3 1n

-

P/F : Poll/Final bit (1 bit)

nsghruwe jasdeniI¥mesduea 1 P/F 15U P : Pol

nsguruae faadannl¥me Siuea i P/F 11U F : Final

P=1 duveuldmesiusamuisansuiu’ld

P=0 &3 hiduveuldmesdusansusuld

F=1 duvenlfmuwsiaunsonsusyld

F=0 gabiduveulfirumeinousuld
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Fserr : Frame Sequence error

da a
uanadonnuiidanain 9119 8 Un Fserr dsznouday

F7
1 bit

¥6
1 bit

FS
1 bit

F4

1 bit

F3
1 bit

1 bit

F1
1bit

FO
1 bit

gaat1a 1 dusieadoya 5 vy (0-4) wa 13n 1 uae w3 ifinRanana

Fserr = 00001010b

ADDRESS : Address of bode (24 bit) -
' ", ' v o dao a a
Aﬂuﬁiuuﬁﬂdﬂmumudﬂ@dﬂliﬁﬂmﬂﬁdﬁﬂﬁm‘iﬂﬂﬂﬂﬁ?U ﬁ‘lﬁﬂﬂ 24 Un

A4 o o d P4
WemTuilwwumes
ADDRESS = CXX : C =43 h (ASCIT)
' XX = 01-32 (ASCII 2 BYTE)
4 o o d Jda
dinmsutlumeiluea
TERMINAL = TXX :T = 54h (ASCII)

LRC # 1 : Longitudinal Redundacy-Check
1 a v d a o
l‘ﬂuﬁﬂ'm&ﬁﬂQﬂTlllNﬂﬂﬁ]ﬂuazlﬂuﬁﬂﬂﬁfﬂﬂ'J'ISJHﬂ‘Wﬁ1ﬂ‘UEN HEADER fﬁ‘lﬁﬂﬂ 81N

DATA PORTION
lue3uve2 DATA PORTION 489 RS-485 Protocol 1A 32gn@in1n1n 119a3uves

HDLC Protocol : High-Level Data Link Control Protocol
BSC Protocol : Binary Synchronous Communication Protocol

Xebec Protocol,

e

& A

TaufiswasBvavns DATA PORTION a33l
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STX
8 bit

DATA FIEND
1-8 Kbyte

ETX
8 bit

STX : Start of Text (8 bit)
Whummansisuduvesdeniugdiu DATA PORTION S 8 i

ETX : End of Text (8 bit)

) .
Husuansnmsdugavesdanatu d2u DATA PORTION fvin 8 1n

LRC # 2 : Longitudinal Redundacy Check (8 bit)

[ [ Y a
Lﬂuﬂ')uuﬂﬂﬂﬂ’lﬁﬂuﬂ 330 UYVOIDATA PORTION ﬁ‘lﬂﬂﬂ 8N

DATA FIELD (1-8 Kbyte)

1 A - ] 1 a el L4 i
Fudransdoyanlflunisdade Svuwnlify 1024 Msnusdemsudeniny

(vonu'ld 8192 Wasnus) TaulgUuyudsil

COMMAND SEP SDB DATA EDB
8 bit 8 bit 8 bit ASCII CODE 8 bit
COMMAND (8 bit) -

fin YARITIUD3 RS-485 Protocol

SEP : Seperator (8 bit)

4 1
dudnusenindidsiudoyaniomndines

SDB : Start of Data Block (8 bit)

{’ ' 4 g “« a o
{ uﬂ?uuﬂﬂﬂﬂ’]ﬁlﬁﬂﬂuﬂﬂﬂ'ﬁﬂya HNIDNITTIUNINDT

EDB : End of Data Block (8 bit)

y
Wudimddamsdugavasdoyanie wistmes
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2.7 AWz UBINTB V1BV U T (Bus Network)

Siave Slave Slave
Station Station Station
Master Load
Station (Terminator)
PS -
Slave Slave
Station Station

=l ' v
31UN2.9 uamunIsuuy e

'
a &

o a 4 . o 9 o q Y a 9 (4 < o g
- UIURDT(Terminator) w¥iminnganaudyanm Wildinansaztoundy Favevh s
AT UnIneren (Idterference)
1u'msms‘umU’ms,‘uaas’ﬂ?mhm’muﬁaﬁu 1R Tae 145 nimns Repeater) yn 1
IHNINUA(Secment)
Y a LY
UsRvs A Taa e
1. swlunanu Inua®Node) v
' A o
2. Lififlgmmadendumsidudou
L} -3 'Y o d a o ) ] 1
3. misuiiiimnzdvanizfivhmsfu-dadeyastranumnniv
' ot 4 o age .
4. Tumssaszuzmiainag amisonit 18 Tagn 1 nifin TS #¥(Bus Repeation)

5. mnzAumatamsdfyesdynawu ity

Y .

UBIagus AU

L hifinamdaeedslumsfu-dadeya
2. Slaifinsmavny safensyusuvestsyaiu

o . : a =l
3. suflweededhvsveastampliier) wioniomaudna uRepeater 7

< /1 da
¥egUnssunarflisniung

039154



LI T " m——— W

R T S

B

TEIT S miiTTE W W v W W owwae

F .

20

2.8 TEmsngvenhiduan

U ad

18 o =3 4
madhgrenhdygiw wilsy 2 33 fe

1. ﬂ1§L'i‘J’1ﬁ<1LL‘1J‘1Jﬂ’JTJﬂ3J Controlled Access 1158 Polling Technic

2. M9 L%ﬁummrﬁa 44 Contention Access 'ﬁ%‘a Random Access

CSMA /CD

Access Method
Controlled Access Contention Access
(Polling) ‘ . (Random)
I
l | | | |
Distributed Centralized Pure Slotted  ~gMA
Polling Polling ALOHA ~ ALOHA
Empty Token
Slot Passing

4
§UN2.10 urmagduuuveamadifadoya

2.8.1 madhfadeyauuunanunu (Controlled Access)
wisesn Ididi 2 33 fle

L.Centralized Polling

- dumsmvnuniatidenihdygn TnoTnunNode) AILRUELINa1e

YE Central Hub

- - InweudnzTnunluniony  Resneusudgyaaeyain 1inTnuagud

v A o M
Na19 uﬁ'fmwnmimu‘lunamwmm uﬁaﬂauatytymauzymﬂsma‘lﬂ
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2.Distributed Polling
Fmadhdwunil wiosTvuadld User Node) aansoussynaln

o 4
11014(An internal mechanism) 1#aoan 294U user node DU

a d’ o 1
- wlsunauguen sxgnnseagluduusdaz user node
&4 o 'Y !
- User node H35uirsuoygafl enuisodedoyavesaesld
1 4 ]
- Tat35M3dina 1491 uAng user node Hin13N2URURDIAUC0cal control) Lazdl
Anudinannug
o A a  d R < 4 2
- Mo user iAvIRayg I W deyainamiurniv
b d
3% Distributing Polling $lutiaeen 1Rty 2 33 e
n. MAln Empty Slot %30 Slot Ring

V. mAKA Token Passing

2.82 madfwyussfu (Contention Access)
ue I8eadie i o
1. Pure ALOHA
n. User node fiiifeynszas vevinisdsdoyneenludan wp tink
frequency
o i user node I dafayasanluudy wituduw (copy) 484
ﬁagaﬁ’u seauning IR sudyanaiasfeundunnarufion udwseaey §1my collision
9259 1 back off time udadtafoynifudidnade 1'%y collision wavduuiveatoyadids
wentsdadeyan fade 1y
2. Slot ALOHA

< ) a )
User node NABANseefoya 12@DI509A15uAU 1849 slot time T9nzda

Yoynsenly1¥n1ulu 1 Siot time
3. CSMA : Carrier Sense Multiple Access
=gy | -4 ¢
fl. User node °r’l@l?)~1ﬂ1§ﬁ\‘lﬂ8u”ﬁ VAR TITHADUADIUSATHUBIYDY

dyga uazisds Mdedenuvesdygiuegluaninlomadde nielinudyam

LLﬂL?U%(Canier) U89 user DU
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(Touch Memory)
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Tulnssemiidfimaiuer Wowlud wwhnsdszgndlFausudumsdemsdeya

Tusguv RS-485

LA P ‘:'
3.1 nauaulinuea Nsuln3
4 4 A o L @ 4 ’ 'Y @
A Tas Aldindszgnd fausdumsdoans rs-48s Tulnssnuil dlu
4 a o & wva ¢ Y Y
103 483035 DALLAS Semiconductor 183 DS 1993 Fafigaueruiiaaien dail A
1 o A a o o 1 E
- fumissnnudififaug 4096 i u3e 4 Alain lumadvweu foya
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LID | | ROMFUNCTION |
CONTACT < PATA | CONTROL [ LASERED !
| ROM i
: A |
I
\ N R Y,
y
MEMORY |e > 256-BIT
FUNCTION SCRATCHPAD
CONTROL |
3V SRAM >
LITHIUM (256-BIT PAGES)
TIMEKEEPING "
FUNCTIONS
HOLDING REGISTERS
32.768 Hz
OSCILLATOR" INTERNALREGISTERS
&COUNTERS

c.{ ] & 2|
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POWERED
CIRCUITRY
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3.2 maviatuveanivmius DS 1993
o ¥ E.! dy Q [} é
Msviuvewivn Iy DS 1993 § dsyneudasmsvihiulunaiun ey deenunse
¥
uiaeen 1deedl fie
< ty LY 4
3.2.1 M3 HUByaaI VU v IN3
> ° = c,l‘ ~ = t @ '

wanmsvhnuvemsilendeyaiu msdvudeyarsiidounndiaiussnhadeoya o
uaz 1 vin ndlsTumaiBoudoya(Write Timing) maduudoya 0 aamnfaves 1, zdes
¥ Indisvesdygradidusedy Low anlszanm 60-120 us wiefidunnndt ¢, usili

¥ ]

I ty o Saumateudeoya 1 f1ves T, sefinnlsenindas 1-15 us 1'lndsvesniado

b4
foya 1 fnmnndiflaznauilunisdoudeya o

WRITE TIMING
ISYNC —p! i< 1SLOT > SINC-!  i4——— 15L0T —+

- //// \ f\7

i+ dows —>

o 4 »,
U7 3.2 uama Indla lnezun 51(Timing Diagram) ¥0din1513vudeya DS1993

Equivalent Circuit-Wire Mode

Internai
Circuitry
1-Wire D D Q>

T—o Q——{ DELAY >RSTE

16 uS min

A . .
U7 3.3 uamarnvseyadves InuanisilvudeyaE quivalent Circuit-Write Mode)
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3.2.2 myo1woyannivm g

msgudeyanidlu o wie 1 faldunndinnunhsves 1, udashindawuSo

divuduonde 1

READ TIMING
BYNC —>i e 1SLOT > ISYNC —»i i sLoT »
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bit MSECINT;

‘“UCHAR CRCLO;

UCHAR CRCHI;
void main(void)

&Receive;
&Transmit;
0x52;

0x52;

0x20;

0xe8;

1;

TMOD | 0x01;
TIMERO_LOW;
THO TIMERO HIGH;
EA 1;
Beep(26,400) ;
while(1)

RX
TX
SCONO
SCON1
TMOD
TH1
TR1
TMOD
TLO

A

Wow oW un

SendClock(1,1) ;
Delay(200) ;
SendClock(2,1) ;
Delay (600) ;

}

void SendClock (char addr,char dcom)

addr;
dcom;
8;

TX->DAaddress
TX->Coummand
TX->Datalength
ReadTime () ;
Protocaldata[0]
Protocaldatal(1]
Protocaldatal(2]
Protocaldata[3]
Protocaldata(4]
Protocaldata [5]
Protocaldata (6]
Protocaldata (7]
Txprotocal () ;

0x00;
Clock.hour;
Clock.min;
Clock.sec;
Clock.date;
Clock.month;
Clock.year;
Clock.day;

{1 S || A [N [ T

)
void Delay(unsigned int delaytime)

bit msecintf;

TLO = TIMERO_LOW;
THO = TIMERO_HIGH;
ETO = 1;
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TRO = 1;
msecintf = MSECINT;
while (delaytime)

while (msecintf == MSECINT) ;
delaytime--;
msecintf = MSECINT;
}
ETO

0;
TRO 0;

timeroO () interrupt 1 using 0

}

THO

EA = 0;°
MSECINT = ~MSECINT;
TLO TIMERO_LOW;

TIMERO HIGH;
1;

-

EA

void Beep(char freq,int time)

int 1i;

for (i=0;i<time;i++)
SOUNDBIT = 0;
BeepDelay (freq) ;

SOUNDBIT = 1;
BeepDelay (freq) ;

}

void BeepDelay (int del)

while(del)
del--;

void ReadTime (void)

unsigned char xdata *rtcptr;
rtcptr = 0xX1ff8;*rtcptr = 0x40;rtcptr++;
Clock.sec = *rtcptr;rtcptr++;

Clock.min = *rtcptr;rtcptr++;

Clock.hour = *rtcptr;rtcptr++;
Clock.day = *rtcptr;rtcptr++;

Clock.date = *rtcptr;rtcptr++;
Clock.month = *rtcptr;rtcptr++;
Clock.year = *rtcptr;

rtcptr = Ox1f£f8;*rtcptr = 0x00;

volid WriteTime (void)

unsigned char xdata *rtcptr;
rtcptr = 0xX1££f8;*rtcptr = 0x80;rtcptr++;
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[0X2000]
[0X2001]
[0X2002]
[0X2003]
[0X4000]
[0X4001]
[0X6000]
[0X6001]
[0x1998]
&= OXFE)
0X01)
0XFD)
0X02)
0XFB)
0X04)
0XF7)
0X08)
OXEF)
0X1F)

— R — R — R —

unsigned char
unsigned int
unsigned long

#include <reg52.h>
#include <stdio.h>
#include <string.h>
#include <stdlib.h>»
#include <intrins.hs>
#include "thaifont.h"
#include "engfont.h®
#include *"student.h"
#define XBYTE

##define PORTA XBYTE
#define PORTB XBYTE
#define PORTC XBYTE
#define CPORT XBYTE
#define CS1_I XBYTE
#define CS1 D XBYTE
#define CS2 I XBYTE
#define CS2_D XBYTE
#define IDINDEX XBYTE
#define TXLED_ON (PORTB
#define TXLED OFF (PORTB
#define RXLED ON (PORTB
#tdefine RXLED_OFF (PORTB
#define TMRLED_ON (PORTB
#tdefine TMRLED OFF (PORTRB
#define RELAY ON (PORTB
#define RELAY OFF (PORTE
#define BLK_OFF (PORTB
#define BLK_ON (PORTB
#define TIMERO_HIGH OXFC
#define TIMERO_ LOW 0x66
#define UCHAR

#define UINT

#define ULONG

#define RESET 0XE2
#define DISP_ON OXAf
#define PAGE_0 0XB8
#define COL 0 0X00
#define ON 0X00
#define OFF 0X01
#define SET 0X01
#define CLR 0X00
sbit MAX485 = P3”3;sbit
sbit TOUCH = P3%4;sbit
sbit COLO = P1%0;sbit
sbit COL1 = P1%1;sbit
sbit COL2 = P1%2;sbit
sbit CoL3 = P1”3;sbit

typedef struct QUEUE

UCHAR SAaddress;
UCHAR DAaddress;
UCHAR Command;

WDS

SOUNDBIT

ROWO
ROW1
ROW2
ROW3

[N | (S

((unsigned char volatile xdata *)0)

P3%2;
P3%5;
P1%4;
P1’s;
P1%6;
P1%7;
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xdata
data

UCHAR Datalength;
UCHAR Dataptr;
UCHAR CRC16LO;
UCHAR CRC16HI;
UCHAR head;

UCHAR tail;

UCHAR Queue [0xff] ;
} QUEUE;

QUEUE Transmit, Receive;
QUEUE *RX, *TX;

typedef struct RTC

idata

UCHAR secC;
UCHAR min;
UCHAR hour;
UCHAR day;
UCHAR date;
UCHAR month;
UCHAR year;
}RTC;

RTC Clock;

typedef struct StdBuffer

char StdiD([9];
char StdKeyCode[17];
} stdBuffer;

StdBuffer xdata StdBuff [50];

/*____

bit
bit
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void

RXprotocal (void) ;

receive_c (UCHAR *C);

TXprotocal (void) ;

Beep (char freq,int time) ;

DelBeep (int del) ;

Delay (unsigned int delaytime);

ReadTime (void) ;

WriteTime (void) ;

Lcdiwd (unsigned char dat);

Lcdlwi (urfsigned char com) ;

LcdlBusy (void) ;

Lcd2wd (unsigned char dat);

I.cd2wi (unsigned char com) ;

Lcd2Busy (void) ; ,

LcdBit (char x,char y,bit b);

LcdByte (char x,char y,unsigned char c);
Lecdchar (char x,char y,unsigned char c¢);
LedThaicChar (char x,char y,unsigned char c);
LcdThaiString (char x,char y,char *cp);
Ledstring (char x,char y,char *cp);
LcdUpdate (void) ; :

LcdsSet (void) ;

LcdClr (void) ;

ClrThaiBuf (void) ;

Network (void) ;
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void
void
void
void
void
void
char
void
void
char

Standalone(void) ;
TimeDisp (void) ;
ClearLcdbuf (void) ;
TimeEdit (void) ;
SetID(void) ;
EditID(void) ;
GetKeyCode (void) ;
TouchCnv (void) ;
Tx485Char (UCHAR tx485);
StandaloneMenu (char menu,char maxmenu) ;

char Getkey(void) ;

extern void CalCRC1l6 (UCHAR crcdata) ;

extern void Tmrrom(void) ;

K e rrrrcrccr e e r e, ———————————— */
Success;
MSECINT;
Rcvchar;
Myaddress;

bit
bit
UCHAR
UCHAR
UCHAR
UCHAR
UCHAR
UCHAR
UCHAR
UCHAR
UCHAR
UCHAR
UCHAR
UCHAR
UCHAR
char
char
char

code

CRCS;

CRCLO;
CRCHI;
TEMPX;

OLDCHAR;

LcdBuf [488] ;
Protocaldata[48];
ThaiBuf [16] ;
PrintBuf [15] ;

xdata
xdata
xdata
xdata
xdata
xdata
xdata
xdata
xdata

Codedata[9]

.
4

TouchBuf [8] ;
TmrStrbuf [17] ;
TmrStxrbufl [9] ;
TmrStrbuf2 [9] ;

UCHAR *S_Mode[] =

void main (void)

long int i;
char mode;
RX = &Receive;
TX = &Transmit;

RX->head = RX->tail
TX->head = TX->tail
SCON
TMOD
TH1
TR1
TMOD |
TLO

0x52;

0x20;

0xes8;

1;

0x01;
TIMERO_LOW;

{

iy

"}}i
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THO = TIMERO_HIGH;
PS = 1;
EA = 1;

LcdSet () ;LedClr () ;

CPORT = 0x90;PORTB = Oxff;

Myaddress = PORTA;Myaddress &= 0x0f;
Beep(21,500) ;

MAX485 = 0;

while (1)

{
mode = 0;
for(i=0;1<20000;i++)

if (RI)

mode = 1;
break;

}

switch (mode)

case 0:Standalone() ;break;
case 1:Network() ;break;

}
}

void Network (void)

{
LcdClr () ;
LcdString (20,10, "NETWORKING") ;
LcdUpdate() ;
Beep (21,1000) ;

ES = 1;
MAX485 = 0;
ClearLcdbuf () ;
while(1)

while (!RXprotocal()) ;
_if ((CRCLO == RX->CRC16LO) && (CRCHI == RX->CRC16HI))

sprintf (PrintBuf, " $2bx:%02bx: %02bx", Protocaldats:
Protocaldata [2],Protocaldatal3]); ..

LcdThaisString (20,1, PrintBuf) ;
sprintf (PrintBuf, " %02bx/%02bx/%02bx", Protocalda!

Protocaldata (5] ,Protocaldatalé6]);
LcdThaiString (20,15, PrintBuf) ;
LcdUpdate() ;

}

void Standalone (void)

char getmenu, key,i;
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UCHAR oldsec;

ClearLcdbuf () ;
LcdString(ZO,lO,"STAND ALONE") ;
LcdUpdate () ;

Beep (21,1000) ;

"Delay (1500) ;

ClearLcdbuf () ;

while (1)

ReadTime () ;

if (oldsec != Clock.sec)
sprintf (PrintBuf, " %2bx:%02bx:%02bx", Clock.hour,
Clock.min, Clock.sec) ; _
LcdThaiString (30,0, "04:CigO&itan) ;
LcdThaiString (20,16, PrintBuf) ;
LcdUpdate() ;
oldsec = Clock.sec;

Tmrrom() ;

TouchCnv () ;

if (CRC8 == TouchBuf[7])
for(i=0;i<39;i++)

key = strcmp (StdBuff [i] .StdKeyCode, TmrStrbuf) ;
if (key == 0)

TMRLED ON;
RELAY ON;

Beep (21,2500) ;
RELAY OFF;
TMRLED_OFF;
break;

}

key = Getkey();
if (key == 'A’)

getmenu = StanddloneMenu (0, 3) ;
switch (getmenu)

case 0:
TimeEdit () ;
ClearLcdbuf () ;
break;

case 1:
TimeDisp () ;
ClearLcdbuf () ;
break;

case 2:

{
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SetID() ;
ClearLcdbuf () ;
break;

case 3=

EditID() ;
ClearLcdbuf () ;
break;

}

void TimeEdit (void)

ClearLcdbuf () ;

LcdString(0,3," This Function ") ;
LcdString(0,16," not AvilableY);
LcduUpdate () ;

while(Getkey() == ' 1);

}

VTid SetID(void)

int CalcID;

_char keycodeok;

UCHAR FoxrCalIDI[5];
keycodeok = GetKeyCode () ;
if (tkeycodeok) return;
ForCalID[0] Codedata (4] ;

ForCallID[1l] = Codedatal[5];
ForCallID[2] = Codedatal([é6];
ForCalID[3] = Codedatal7];
ForCalID[4] = ‘'\0’;

CalcID = atoi(ForCaliID) ;

CalcID -= 3176;

ClearLcdbuf () ;
LcdThaiString (0, 0, StudentName [CalcID*2]) ;
LcdThaiString (0,16, StudentName [ (CalcID*2) +1]) ;
Lcdupdate () ;

strcpy (StdBuff [CalcID] .StdID, Codedata) ;

while (Getkey () == ' 7);

ClearLcdbuf () ;

LcdThaiString (0,0, " AQAcpslés ") ;
LcdThaiString (0,16, " SECURITY CODE") ;
LcdUpdate() ;
do

{

TMRLED ON;

Tmrrom() ;

TMRLED_OFF;
}while (CRC8 != TouchBuf [7]);
TMRLED_ON;

Beep (21,400) ;
ClearLcdbuf () ;
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LcdString (40,12," OK");
LcdUpdate () ;
Delay(500) ;
TouchCnv () ;

strcpy (StdBuff [CalcID] . StdKeyCode, TmrStrbuf) ;

ClearLcdbuf () ;
Lecdstring (0, 0, TmrStrbufl) ;
LcdString (0,16, TmrStrbuf2) ;

sprintf (TmrStrbuf, "CRC %02bx",CRC8) ;
LcdString(70,16,TmrStrbuf);
LcdUpdate() ;

while (Getkey() == ' ');

TMRLED_OFF;

}

void EditID(void)

int idata CalciD;

char idata keycodeok;
UCHAR idata ForCalID(5];
keycodeok = GetKeyCode() ;
if (tkeycodeok) return;
ForCalID[0] Codedata (4] ;
ForCalID[1] Codedata[5] ;
ForCalID[2] Codedata[6] ;
ForCalID[3] Codedatal[7] ;
ForCalilD[4] '\0"’;
CalcID = atoi(ForCallID);
CalcID -= 3176;

"ClearLcdbuf () ; R
LecdThaistring (0,0,  éotuid¢iAasAag") ;
LcdThaiString (25,16, Codedata) ;
LcdUpdated() ;

strcpy (StdBuff [CalcID] .StdKeyCode, "
while (Getkey() == ' *);

void TouchCnv (void)
char i;

int 3J;
for(i=0;i<4;i++)

j = TouchBuf [i];
j &= 0xfO0; '
j =3 >> 4;
if((0x00 <= j) && (j <= 0x09))
j |= 0x30;
| TmrStrbufl [i*2] = j;
else

if ((0x0a <= Jj) && (j <= 0x0f))

j o-=9;
j |= 0x60;
TmrStrbufl [i*2] = J;

")
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}
j = TouchBuf [i];
j &= Ox0f;
if(fo <= j) && (j <= 9))
j |= 0x30;
TmrStrbufl [ (i*2)+1]1 = J;
}
else

if ((0x0a <= j) && (j <= 0x0f))

] -=9;
j |= 0x60;
TmrStrbufl[(i*2)+1] = Jj;

}

}
TmrStrbuf1(8] = "\0’;
for(i=0;i<4;i++)

= TouchBuf [1+4];

|
j &= 0x£0;
j =3 >> 4;
if(E0x00 <= j) && (j <=0x09))
|= 0x30;
\ TmrStrbuf2 [i*2] = j;
else

if ((0x0a <= j) && (j <= 0x0f))

-= 0x09;
j |= 0x60;
TmrStrbuf2 [i*2] = j;
}
j = TouchBufT[i+4];
j &= O0x0f;
if ((0x00 <= j) && (j <= 0x09))
j |= 0x30;
| TmrStrbuf2 [(i*2)+1] = j;
else

if ((0x0a <= j) && (j <= 0x0f))

-
j -= 0x09;
j |= 0x60;
| TmrStrbuf2 [ (i*2)+1]1 = Jj;
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TmrStrbuf2[8] = *\0’;
for(i=0;1i<8;i++)

= TouchBuf [i] ;

J
j &= 0xf0;
j =3 >> 4;
if((0x00 <= j) && (j <= 0x09))

{

j |= 0x30;
- TmrStrbuf [i*2] = j;

}

else

1if ((0x0a <= j) && ( <= 0xO0f))

j  -= 0x09;
j |= 0x60;
TmrStrbuf [1*2] = j;
}
}
j = TouchBuf [i];
j &= 0x0f;
if(Eo <= j) && (j <= 9))
j |= 0x30;
TmrStrbuf [(i*2) +1] = Jj;
}
"else
if ((0x0a <= j) && (j <= 0x0f))
j -= 0x09;
j |= 0x60;
} TmrStrbuf [ (i*2) +1] = J;
}
TmrStrbuf [17] = ‘\0’;

}

char GetKeyCode (void)

bit ready,j;
char key,i;

1 = 0;

ClearLcdbuf () ; . _
LcdThaistring (0,0, " AGAc@£0&;:G010 ") ;
LcdThaistring (31,16, "-------- ny .

LcdThaiChar (23,16, [*);
LcdThaiChar(95,16,°]17) ;
LcduUpdate () ;

while (1)

while ( (key=Getkey () )==' 7);
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{

}

LcdThaiChar ((i*8) +31,16,key) ;
Lcdupdate() ;

Codedatal(i] = key;

if(it=7) {i++;ready = 0;}
else{i=7;ready = 1;}

else

if(key == 'A’) /* delete */

if ((1<=1i) &&(i<=7))

if{(i==7)
LecdThaiChar ( (i*8) +31,16,'-") ;
Lecdupdate () ;
1--;ready=0;
j=1;

else

{

if (3)

LcdThaiChar((i*8) +31,16,'-");

Lcdupdate() ;
j = 0;ready=0;

else

{

i--;

LedThaiChar ((1*8)+31,16,/'-') ;

LcdUpdate () ;ready=0;

}
}

else
{Beep (20,50) ;Beep (23,150) ; }

else

if (key == 'E’) /* exit */
LcdClr () ;
return(0) ;

else

.if(key == 'B’) /* Enter */
if (ready)

Codedata(8] = "\0’;
Beep(21,300) ;
LcdClr () ;
return (1) ;

else Beep(25,400) ;
LedClr () ;
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return(0) ;

}

}

void TimeDisp (void)

UCHAR oldsec;
"char key;
LcdClr();
while (1)

ReadTime () ;
if (oldsec != Clock.sec)

{ .
sprintf (PrintBuf, " %2bx:%$02bx: ¥02bx", Clock.hour, Clock.mir

LcdThaistring (20,1, PrintBuf) ;

sprintf (PrintBuf," %02bx/%02bx/%02bx",Clock.date,Clock. m

LcedThaiString (20,15, PrintBuf) ;

Lcdupdate () ;
oldsec = Clock.sec;

}
key = Getkey();
if (key == 'E’)

Beep(21,100) ;
return;

}
_
}

char StandaloneMenu (char menu,char maxmenu)

char key;
ClearLcdbuf () ;
LcdThaiChar (0,1, '>');
LcdThaiString (9,1, S_Mode [menul) ;
LcdThaisString(9,16,S_Mode [menu+1]) ;
Lcdupdate() ;

while (1)

while((key = Getkey()) == ' 7);
if ((key == 'D’)&&(menu != maxmenu))menu++;

else
if ((key == 'C’)&&(menu != 0))menu--;

else
if (key == 'B’)

Beep (21,200) ;
return (menu) ;

}
ClearLcdbuf () ;
LcdThaisString (9,1, S_Modelmenul]);
LcdThaistring (9,16,S_Mode [menu+1]) ;
LedThaiChar (0,1, '>') ;
Lcdupdate () ;
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void LcdThaiString(char x,char y,char *cp)

TEMPX = X;

while (*cp)
LcdThaicChar (TEMPX, y, *Cp++) ;

}

void LcdThaicChar (char x,char y,unsigned char c)

char i;

int index;
index = (¢ * ThaiCharHeight);

if (((0xa0 <= c) && (¢ <= 0xad))

|| ((0xbl <= c) && (c <= 0xdo))
|| ((0x20 <= c) && (c <= 0x7£))|](c == 0xd2) [|(c == 0xe0) | | (¢

ClrThaiBuf () ;

for(i=0;1i<8;i++)
ThaiBuf [1+6] = ThaiFontTable [index+1i] ;

for(i=0;i<16;i++,y++)
LcdByte (x,y, ThaiBuf [i]) ;

TEMPX += 8;
OLDCHAR = C;

else-
if (c == 0xe2)

ClrThaiBuf () ;

for(i=0;i<8;i++)ThaiBuf [i+6] ThaiFontTable [index+i] ;
ThaiBuf [3] = 0x98;ThaiBuf [4] 0x64;ThaiBuf [5] = 0x02;
for (i=0;i<16;i++,y++)LcdByte(x,y,ThaiBuf [i]) ;

TEMPX += 8;O0OLDCHAR = C;

else
if (C == Oxe3)
ClrThaiBuf () ; .
ThaiFontTable [index+i] ;

for(i=0;i<8;i++)ThaiBuf [i+6]
ThaiBuf [3] = Oxlc;ThaiBuf [4] = 0x22;ThaiBuf [5] = 0x2a;

for(i=0;i<16;i++,y++)LcdByte(x,y,ThaiBuf [i]) ;
TEMPX += 8;0OLDCHAR = C;

}
else
if(c == 0xe4d)
ClrThaiBuf () ; '
ThaiFontTable [index+1i] ;

for (i=0;1<8;i++)ThaiBuf [i+6]
ThaiBuf (3] = 0x00;ThaiBuf [4] 0x36;ThaiBuf [5] = 0x28;
for(i=0;i<16;i++,y++)LcdByte(x,y,ThaiBuf [i]) ;

TEMPX += 8;0OLDCHAR = C;

}
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else
if(c == 0xd3)

{
ClrThaiBuf () ;
for(i=0;1i<8;i++)ThaiBuf [i+6] ThaiFontTable [index+i] ;
ThaiBuf [4] = 0x03;ThaiBuf [5] 0x03; -

for(i=0;i<16;i++,y++)LcdByte(x,y,ThaiBuf [i]);

TEMPX += 8;OLDCHAR = C;

}

else
if (¢ == 0xb0)

ClrThaiBuf () ;
for (i=0;1i<8;i++)ThaiBuf[i+6] = ThaiFontTable [index+1] ;

ThaiBuf [13] = 0x54;ThaiBuf [14] = Ox6cC;
for (i=0;1<16;i++,y++)LcdByte(x,y,ThaiBuf [i]) ;

TEMPX += 8;O0LDCHAR = C;

}

else
if (¢ == Oxae)

ClrThaiBuf () ;

for (i=0;i<8;i++)ThaiBuf [i+6] = ThaiFontTable [index+i] ;
ThaiBuf [13] = 0x50;ThaiBuf [14] = -0x5c;ThaiBuf [15]
for (i=0;1<16;1i++,y++)LcdByte(x,y,ThaiBuf [i]);
TEMPX += 8;0LDCHAR = C;

'else
if (¢ == 0xaf)

ClrThaiBuf () ;

ThaiBuf [13] = 0x40;ThaiBuf [14] =
for(i=0;1i<16;i++,y++)LcdByte(x,y, ThaiBuf [i]);

TEMPX += 8;0OLDCHAR = C;

}

else .
if( ((0xd4 <= ¢) && (c <= 0xd7)) ||

{index += 5;
for(i=0;i<3;i++)
ThaiBuf [1+3] = ThaiFontTable [index+i];
for(i=0;1i<16;i++,y++)
LcdByte (TEMPX-8,y, ThaiBuf [1]) ;

}OLDCHAR = C;

else
if ((0xe7 <= c) && (c <= Oxed))

(c ==0xd1 ))

{ .
if( ((0xd4 <= OLDCHAR) && (OLDCHAR <= 0xd7)) || (OLDCHAR

index += 5;

= 0X6C;

for (i=0;1<8;i++)ThaiBuf [i+6] = ThaiFontTable [index+i] ;
= 0x54;ThaiBuf [15] = Ox6a;



e S .

i ST S

A e

T e Wt S

for(i=0;1i<3;4i++)

ThaiBuf [i] = ThaiFontTable [index+i] ;
for(i=0;i<16;i++,y++)

LcdByte (TEMPX-8,y, ThaiBuf (1] ) ;

OLDCHAR = C;

else

{
index += 5;
for(i=0;i<3;i++)
ThaiBuf [i+3] = ThaiFontTable[index+i];
for(i=0;1i<16;i++,y++)
LcdByte (TEMPX-8,y, ThaiBuf [i]) ;

OLDCHAR = C;
}
else
if ((c == 0xd8) || (c == 0xd9))

for(i=0;1<2;i++)
ThaiBuf [i+14] = ThaiFontTable [index+i];

for(i=0;i<16;i++,y++)
LcdByte (TEMPX-8,y, ThaiBuf [i]) ;

}

void LedString(char x,char y,char *cp)
while (*cp)

LcdChar (x,y, *Cp++) ;
X += 8;
}

}

void LcdChar (char x,char y,unsigned char c)

{

int index;

char i;
index = (int) ((c & 0x7f) * CharHeight) ;

for (i=0;i<CharHeight; i++)

{

LcdByte (x,y, (FontTable[index]) ) ;

index++;
Y++;

}

void LcdByte(char x,char y,unsigned char c)

char i,j,k;
bit pix;
for (i=x, §j=0;j<8;i++, j++)

k = _crol (0x01,7j);
if(c & k) pix = 1;



else pix = 0;
LedBit (i,y, pix) ;

}
void LcdBit (char x,char y,bit b)
{
int index;
unsigned char dat;
uns1gned char i = 0x01;
i = (1'<< (y%8));
index = (122*(y/8))+x;
dat = LcdBuf [(index] ;

if (b)
{dat |= ichdBuf[index] = dat;}
else
{i = ~i;dat &= i;LcdBuf[index] = dat;}

void LcdUpdate (void)

char x,y;int z;
for(y=0;y<4;y++)

Lediwi (0xb8+y) ;Led2wi (0xb8+y) ;
for{x=0;x<122;X++)

if (x < 61)

{z

else
(122*y) +x;Led2wi (x-61) ; Led2wd (LedBuf [z]) ; }

{z

}
}

void LcdSet (void)

Lcdlw1(RESET) Lcdlwi (DISP_ON) ;Ledlwi (PAGE_ 0) ;Lcdiwi (COL_0) ;
Lcd2wi (RESET) ; Led2wi (DISP ON) Lcd2w1(PAGE 0); Lcd2w1(COL 0);

void LcdClr (void)

{

" int i;for(i=0;i<488;i++)LcdBuf (i] = 0x00;

LcdUpdate() ;

void ClearLcdbuf (void)

int i;
i 0x00;

for(i=0;1<488;i++)LcdBuf [i] =

void Lcdilwd (unsigned char dat)
{LcdiBusy() ;CS1_D = dat;}

void Lecdlwi (unsigned char com)

(122*y)+x;Lcdlwi(x);Lcdlwd(Lchuf[z])i}
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{Lcd1iBusy() ;CS1_I = com;}

void LcdiBusy (void)
{unsigned char i;do{i = CSi_I;}while(i & 0x80) ; }
void Lcd2wd(unsigned char dat)
{Lecd2Busy () ;CS2_D = dat;}

void Lcd2wi (unsigned char com)
{Lcd2Busy () ;CS2_I = com;}

void Lcd2Busy (void)
{unsigned char i;do{i = CS2_I;}while(i & 0x80);}

void ClrThaiBuf (void)

} char i;for(i=0;i<16;i++)ThaiBuf[i] = 0x00;

void ReadTime (void)

unsigned char xdata *rtcptr;
rteptr = 0x1£f8; *rtcptr = 0x40;rtCptr++;
Clock.sec = *rtcptr;rtcptr++;

Clock.min = *rtcptr;rtcptr++;
Clock.hour = *rtcptr;rtcptr++;
Clock.day = *rtcptr;rtcptr++;
Clock.date = *rtcptr;rtcptr++;
Clock.month = *rtcptr;rtcptr++;
Clock.year = *rtcptr;

rteptr = 0x1ff8;*rtcptr = 0x00;

void WriteTime (void)

"unsigned char xdata *rtcptr;
rtcptr = 0x1ff8; *rtcptr = 0x80;rtcptr++;

*rtcptr = Clock.sec;rtcptr++;
*rtcptr = Clock.min;rtcptr++;
*rteptr = Clock.hour;rtcptr++;
*rtcptr = Clock.day;rtcptr++;
*rtcptr = Clock.date;rtcptr++;
*rtcptr = Clock.month;rtcptr++;
*rtcptr = Clock.year;

rtcptr = 0x1f£f8;*rtcptr = 0x00;

char Getkey(void)

UCHAR col, xrow;

char keyout;

code char ScanDatal[4][4] = {{’1’,’2','3",
I4llli51’IGIIIDI
I7I118I'I91'
,A,,’OI,'B,,

~
)
-~
_—— %
~e

for (col=0;col<4;col++)
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Pr = Oxff;
switch(col)

case 0: COL3 = 0;break;

case 1: COL2 = 0;break;

case 2: COL1 = 0;break;

case 3: COLO = O0;break;
if (1ROW3) row = 0;
elseg if (!ROW2) row = 1; -
else if (I1ROW1l) row = 2;
else if (IROWO) row = 3;
else row = Oxff;
ifErow 1= O0x££f)

Delay (10) ;

if (1ROW3) row = 0;

else if ('ROW2) row = 1;

else if (I1ROW1l) row = 2;

else if (IROWO) row = 3;

else row = Oxff;
if (row != Oxff)

keyout = ScanData [row] [col] ;
if(('0’ <= keyout) && (keyout <= ‘97))

Beep (21,60) ;
else Beep(23,50);
Delay (100) ;return keyout;

keyout = ' ’;return keyout;

void Beep(char freq,int time)

int i;
for(i=0;i<time;i++)
{SOUNDBIT = 0;DelBeep (freq) ;
}SOUNDBIT = 1;DelBeep (freq) ;
}

void DelBeep (int del)
{while(del)del--;}

void Delay(unsigned int delaytime)

bit msecintf;

TLO = TIMERO_LOW;THO = TIMERO_HIGH;
ES = 0;ETO0 = 1;TRO = 1;

msecintf = MSECINT;

while(delaytime)

while (msecintf == MSECINT) ;delaytime--;
msecintf = MSECINT; .

AW
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ET0O = 0;TRO = 0;ES = 1;

}

void Tx485Char (UCHAR tx485)

}

‘while (!TI);
TI = 0;
SBUF = tx485;

void TXprotocal (void)

{

char i;

MAX485 = 1;

TXLED ON;
for(i=0;1i<100;i++);
Tx485Char (’ {’);

Tx485Char (TX->DAaddress) ;
Tx485Char (Myaddress) ;
Tx485Char (TX->Command) ;
Tx485Char (RX->Datalength) ;
CRCLO = 0;

CRCHI = 0;
for (i=0;i<RX->Datalength;i++)

CalCRC16 (Protocaldatal(i]l) ;
Tx485Char (Protocaldatal[i]) ;

Tx485Char (TX->CRC16LO) ;
Tx485Char (TX->CRC16HI) ;
Tx485Char (’}’);
Tx485Char(’ *);
for(i=0;1i<100;14++);
MAX485 = 0;

TXLED OFF;

bit RXprotocal (void)

while (!receive c(&Rcvchar)) ;

if (Revchar != '{’)return 0;

while (!receive_c(&Rcvchar)) ;

if (Rcvchar != Myaddress)return 0;
RXLED_ON;

while (!receive_c(&Rcvchar));
RX->SAaddress = Rcvchar;

while (!receive_c(&Rcvchar)) ;
RX->Command = Rcvchar;

while (!receive c(&Rcvchar)) ;
RX->Datalength = Rgvchar;

RX->Dataptr = 0;CRCLQ = CRCHI = 0;
whil?(RX->Dataptr != RX->Datalength)
while (!receive_ c(&Rcvchar)) ;
Protocaldata [RX~->Dataptr] = Rcvchar;
CalCRC16 (Rcvchar) ;RX->Dataptr++;
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while (!receive_c (&Rcvchar));
RX->CRC16L0O = Rcvchar;

while (!receive_c(&Rcvchar));
RX->CRC16HI = Rcvchar;

while (!receive c(&Rcvchar)) ;
if (Rcvchar != ’}’)return 0;
RXLED_OFF;return 1;

}

bit receive_c (UCHAR *c)

{

Success = 0; )
if (RX->head. != RX->tail)

{

*c = RX-s>Queue [RX->head] ;
RX->head++;
Success = 1;

return (Success) ;

timero () interrupt 1 using 0

{
EA = 0;MSECINT = ~MSECINT;
TIMERO_LOW; THO = TIMERO_HIGH;EA

TLO =
}
serial () interrupt 4 using 1
ES = 0;
if (RI)
RI = 0;

if ((RX->tail+1l) != RX->head)

RX->Queue [RX->tail] = SBUF;
RX->tail++;

}

else TI = 0;ES = 1;

}
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#define ThaiCharWidth 7

#define ThaiCharHeight 8

unsigned char code ThaiFontTable[] = {
0x00,0x00, 0x00,0x00, 0x00,0x00,0x00, 0x00,
0x00, 0x00,0x00, 0x00, 0x00,0x00,0x00,0x00,

0x00,0x00,0x00,0x00,0x00,0x00,0x00, 0x00,

0x00,0x00,0x00,0x00, 0x00,0x00,0x00, 0x00,
0x00, 0x00,0x00, 0x00, 0x00,0x00,0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00, 0x00,
0x00, 0x00,0x00,0x00, 0x00,0x00,0x00,0x00,
0x00,0x00,0x00, 0x00,0x00,0x00,0x00,0x00,
0x00, 0x00,0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00,0x00,0x00,0x00, 0x00,0x00,0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00, 0x00,0x00,0x00, 0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00, 0x00,
0x00,0x00,0x00,0x00, 0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00, 0x00,0x00,0x00, 0x00,0x00,0x00, 0x00,
0x00, 0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00, 0x00,0x00,0x00, 0x00,0x00,0x00, 0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00, 0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00,0x00,0x00,0x00, 0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00, 0x00,
0x08, 0x00,0x00, 0x00, 0x08, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00, 0x00, 0x00,0x00, 0x00,
0x00,0x00,0x00,0x00,0x00,0x00, 0x00,0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x08, 0x08,0x08,0x08, 0x08, 0x08,0x00, 0x00,
0x24,0x24, 0x24,0x00, 0x00,0x00,0x00, 0x00,
0x14,0x14,0x14,0x7F, 0x14, 0x7F, 0x14,0x14,
0x08,0x7E,0x09, 0x09, 0x3E, 0x48, 0x48, 0x3F,
0x02,0x45, 0x22, 0x10, 0x08, 0x04, 0x22, 0x51,
0x0E, 0x11,0x11,0x0A, 0x04,0x4A,0x31,0x31,
0x02,0x02,0x01,0x00, 0x00,0x00,0x00, 0x00,
0x08,0x04,0x02,0x02, 0x02,0x02,0x02, 0x04,
0x08,0x10,0x20,0x20, 0x20, 0x20, 0x20, 0x10,
0x08, 0x49, 0x2A, 0xX1C, 0x7F, 0x1C, 0x2A, 0x49,
0x00,0x08, 0x08,0x08, 0x7F, 0x08, 0x08, 0x08,
0x00, 0x00, 0x00,0x00, 0x00,0x00,0x00, 0x00,
0x00, 0x00, 0x00,0x7E, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00,0x00, 0x00,0x60,0x60, 0x00,
0x00,0x40,0x20,0x10, 0x08, 0x04,0x02,0x00,
0x1C, 0x22,0x51,0x49,0x45,0x22,0x1C, 0x00,
0x08, 0x0E, 0x08,0x08,0x08, 0x08, 0x3E, 0x00,
0x3E, 0x41,0x40,0x3E, 0x01,0x01, 0x7E, 0x00,
0x3E,0x41,0x40,0x38,0x40,0x41,0x3E, 0x00,
0x30,0x28, 0x24,0x22, 0x7F, 0x20, 0x20, 0x00,

/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*

01,
02,
03,
04,
05,
06,
07,
08,
09,

0B,
oc,
0D,
OE,
OF,
10,
11,
12,
13,
14,
15,
16,
17,
18,
19,
13,
1B,
1C,
1D,

1F,
20,
21,
22,
23,
24,
25,

27,
28,

2R,
2B,
2C,
2D,
2E,
2F,

31,
32,
33,
34,

WP ON
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0x7F,0x01, 0x3F, 0x40,0x41, 0x41, 0x3E, 0x00,
0x3E, 0x41,0x01, 0x3F, 0x41,0x41, 0x3E, 0x00,
0x7F, 0x20,0x10, 0x08, 0x04, 0x02,0x01, 0x00,
0x3E,0x41,0x41,0x3E, 0x41, 0x41, 0x3E, 0x00,
0x3E, 0x41,0x41,0x7E, 0x40, 0x41,0x3E, 0x00,
0x00,0x08, 0x00,0x00,0x00, 0x08, 0x00, 0x00,
0x00,0x00,0x00,0x02,0x00, 0x00, 0x00, 0x00,
0x10,0x08,0x04,0x02,0x01, 0x02,0x04,0x08,
0x00,0x00,0x00, 0x7F, 0x00, OX7F, 0x00, 0x00,
0x08, 0x10, 0x20, 0x40, 0x20, 0x10, 0x08,0x00,
0x3E,0x41,0x41,0x20,0x10,0x08, 0x08, 0x00,
0x3E, 0x41,0x41,0x59, 0x55, 0x3D, 0x01,0x41,
0x1C, 0x22, 0x41, 0x41, 0x7F, 0x41, 0x41,0x00,
0x3F,0x41,0x41,0x3F, 0x41, 0x41, 0x3F, 0x00,
0x7C, 0x02,0x01,0x01,0x01, 0x02, 0x7C, 0x00,
0x1F,0x21,0x41,0x41,0x41,0x21, 0x1F, 0x00,
0x7F,0x01,0x01, 0x1F, 0x01, 0x01, 0x7F, 0x00,
0x7F, 0x01,0x01, 0x1F, 0x01, 0x01, 0x01,0x00,
0x3E, 0x41,0x01,0x79,0x41,0x41, 0x3E, 0x00,
0x41,0x41,0x41,0x7F,0x41, 0x41,0x41, 0x00,

‘0x3E, 0x08,0x08,0x08, 0x08, 0x08, 0x3E, 0x00,

0x7C,0x10,0x10,0x10,0x10,0x11, 0xX0E, 0x00,
0x41,0x21,0x11, 0x0F, 0x11,0x21,0x41, 0x00,
0x01,0x01,0x01,0x01,0x01,0x01, 0xX7F, 0x00,
0x41,0x63,0x55,0x49,0x41, 0x41, 0x41,0x00,
0x41,0x43,0x45,0x49,0x51,0x61,0x41, 0x00,
0x1C, 0x22,0x41,0x41,0x41,0x22, 0x1C, 0x00,
0x3F,0x41,0x41,0x3F,0x01,0x01,0x01,0x00,
0x1C, 0x22,0x41,0x41,0x51, 0x22, 0x5C, 0x00,
0x3F,0x41,0x41,0x3F, 0x11,0x21, 0x41, 0x00,
0x3E, 0x41,0x01, 0x3E, 0x40, 0x41, 0x3E, 0x00,
0x7F, 0x08, 0x08,0x08, 0x08, 0x08, 0x08, 0x00,
0x41,0x41,0x41,0x41,0x41,0x22,0x1C, 0x00,
0x41,0x41,0x41,0x41,0x22,0x14,0x08, 0x00,
0x41,0x41,0x41,0x49,0x49, 0x2A,0x14, 0x00,
0x41,0x22,0x14,0x08,0x14, 0x22, 0x41,0x00,
0x41,0x22,0x14,0x08,0x08, 0x08, 0x08, 0x00,
0x7F, 0x20,0x10,0x08,0x04,0x02, 0X7F, 0x00,
0x3E, 0x02,0x02,0x02,0x02, 0x02, 0xX3E, 0x00,
0x00,0x01, 0x02, 0x04, 0x08, 0x10, 0x20, 0x00,
0x3E,0x20,0x20,0x20,0x20,0x20,0x3E,0x00,
0x3E,0x41,0x00,0x00,0x00,0x00,0x00,0x00,
0x00, 0x00, 0x00, 0x00,0x00, 0x00, 0x00, 0x00,
0x20,0x20,0x40, 0x00, 0x00, 0x00,0x00, 0x00,
0x00, 0x00, 0x3E, 0x40, 0x7E, 0x41, 0X7E, 0x00,
0x01,0x01,0x3D,0x43,0x41,0x41,0x3F,0x00,
0x00,0x00,0x7E,0x01,0x01,0x01,0x7E,0x00,
0x40,0x40,0x5E, 0x61,0x41, 0x41, 0X7E, 0x00,
0x00, 0x00, 0x3E, 0x41, 0x7F, 0x01, 0x3E, 0x00,
0x38,0x44,0x04,0x1F,0x04,0x04,0x04,0x00,
0x00,0x00,0x7E,0x41,0x7E,0x40,0x3E,0x00,
0x01,0x01,0x3D,0x43,0x41,0x41,0x41,0x00,
Ox08,0x00,0x0E,0x08,0x08,0x08,0x3E,0x00,
0x40,0x00, 0x70,0x40,0x40, 0x41, 0x3E, 0x00,
0x01,0x01,0x41,0x21, 0x1F, 0x21, 0x41, 0x00,
0x0E, 0x08, 0x08, 0x08,0x08, 0x08, 0Xx3E, 0x00,

0x00,0x00,0x37,0x49,0x49, 0x49,0x49, 0x00,

35,
36,
37,
38,

3A,
3B,

3D,
3E,
3F,
40,
41,
42,

44,
45,
46,
47,
48,
49,
4A,
4B,

4D,
4E,

50,
51,
52,
53,
54,
55,
56,
57,
58,
59,
52,
5B,
5C,
5D,
5E,
5F,
60,
61,
62,
63,
64,
65,

67,
68,
69,
6A,
6B,
6C,
6D,
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0x00,0x00,0x3D, 0x43, 0x41, 0x41, 0x41, 0x00,
0x00, 0x00, 0x3E,0x41,0x41, 0x41, 0x3E, 0x00,
0x00,0x00, 0x3F, 0x41, 0X3F, 0x01,0x01,0x00,
0x00,0x00, 0xSE, 0x61, 0x7E, 0x40, 0x40,0x00,
0x00,0x00, 0x3D, 0x43, 0x01, 0x01,0x01, 0x00,
0x00,0x00, 0x3E, 0x01, 0Xx3E, 0x40, 0x3F, 0x00,
0x04,0x04,0x1F, 0x04, 0x04, 0x44, 0x38,0x00,
0x00,0x00,0x41,0x41,0x41, 0x61, 0x5E, 0x00,
0x00,0x00,0x41,0x41,0x22,0x14, 0x08,0x00,
0x00,0x00,0x41,0x41,0x49,0x55,0x22, 0x00,
0x00, 0x00, 0x63,0x14,0x08,0x14,0x63, 0x00,
0x00,0x00,0x41,0x41, OX7E, 0x40,0x3E,0x00,
0x00,0x00, 0x3F, 0x10, 0x08, 0x04, 0x7E, 0x00,
0x38,0x04,0x04,0x04,0x02,0x04, 0x04, 0x00,
0x08, 0x08, 0x08,0x00,0x00,0x08, 0x08,0x00,
0x0E, 0x10, 0x10,0x10, 0x20, 0x10,0x10,0x00,
0x06,0x49,0x30,0x00,0x00, 0x00,0x00, 0x00,
0x7F, 0x7F, OX7F, 0x7F, 0X7F, 0X7F, 0x7F, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,0x00,
0x00, 0x00,0x00,0x00,0x00,0x00, 0x00, 0x00,
0x00, 0x00, 0x00,0x00, 0x00, 0x00, 0x00,0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x0C, 0x00, 0x40, 0x00, 0x00,
0x00, 0x00, 0x00,0x00, 0x00,0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x@0,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0%00,
0x00, 0x00,0x00,0x00,0x00,0x00, 0x00, 0x00,
0x00, 0x00,0x00,0x00,0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00,0x00, 0x00, 0x00,
0x00, 0x00, 0x00,0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00,0x00, 0x00, 0x00, 0x00, 0x00,
0x00,0x00,0x00,0x00 0x00, 0x00, 0x00, 0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00, 0x00, 0x00, 0x00, 0%x00, 0x00, 0x00, 0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00,0x00,0xO0,0x00,0x00,0x00,0x00,0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00,0x00,0x00, 0x00,0x00,0x00, 0x00, 0x00,
0x00, 0x00,0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00,0x00, 0x00, 0x00,
0x00, 0x3E, 0x43, 0x42,0x42,0x42,0x42, 0x00,
0x00, 0x4C, 0x48, 0x44,0x44,0x44,0x38, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x3E, 0x41, 0x41, 0x5D, 0x43, 0x41, 0x00,
0x00, 0x36,0x49,0x41, 0x5D, 0x43, 0x41, 0x00,
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0x00,0x60,0x42,0x44,0x48,0x50,0x60, 0x00,
0x00, 0x3E, 0x41,0x40,0x4C, 0x48,0x70, 0x00,
0x00, 0X1E, 0x21,0x20, 0x26, 0x74,0x6C, 0x00,
0x40,0x26,0x44,0x44,0x44,0x44,0x38,0x00,
0x40,0x25,0x46,0x44,0x44,0x44,0x38,0x00,
0x00, 0x00, 0x00, 0x00,0x00,0x00,0x00, 0x00,
0x00, 0X4E, 0x53,0x52, 0x52, 0x62, 0x36, 0x00,
0x00, 0x3E, 0x43,0x42,0x42,0x42,0x43,0x40,
0x00, 0x3E, 0x43,0x42,0x42,0x42,0x43,0x40,
0x00,0x5E, 0x3F, 0x40, 0x4C, 0x48, 0x30, 0x54,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x4A,0x55, 0x51, 0x53, 0x79, 0x59, 0x00,
0x00,0x27,0%29, 0x29, 0x29, 0x79, 0x2B, 0x00,
0x00, 0xX3E,0x41,0x41,0x4D, 0x49, 0x46, 0x00,
0x00,0x36,0x49,0x41,0x4D, 0x49, 0x46,0x00,
0x00,0x3E, 0x43,0x42,0x42,0x42,0x46,0x00,
0x00,0x63,0x52,0x4A,0x46,0x42,0x42,0x00,
0x00,0x7E, 0x01, 0x3F, 0x40, 0x41, 0x3E, 0x00,
0x00,0x23,0x22,0x22,0x7A,0x66,0x62,0x00,
0x00,0x43,0x42,0x42,0x42,0x42,0x7E, 0x00,
0x40,0x43,0x42,0x42,0x42,0x42,0x7E, 0x00,
0x00,0x43,0x41,0x49,0x49,0x49,0x36,0x00,
0x40,0x43,0x41,0x49,0x49,0x49,0x36,0x00,
0x00,0x43,0x42,0x42,0x5A,0x66,0x42,0x00,
0x40,0x43,0x42,0x42, 0x5A,0x66,0x42,0x00,
0x00,0x3E, 0x43, 0x42,0x42,0x42,0x43,0x00,
0x00,0x43,0x42,0x42,0x4F, 0x53,0x63,0x00,
0x00,0x43,0x41,0x46,0x41,0x41,0x3E, 0x00,
0x00, 0x7E, 0x01, Ox1F, 0x20,0x20,0x30,0x00,
0x00, 0x3E, 0x43,0x42,0x42, 0x42, 0x46,0x40,
0x00,0x3E, 0x41, 0x5C, 0x62,0x42, 0x46, 0x00,
0x00,0x3E,0x43,0x42,0x42,0x42,0x43,0x40,
0x00,0x3E, 0x41,0x40, 0x40,0x40,0x60,0x00,
0xC0, 0x3E, 0x41,0x41, 0x5D, 0x43, 0x41, 0x00,
0x00,0x43,0x42,0x52, 0xF2,0x42,0x7E, 0x00,
0xC0, 0x3E,0x41,0x5C, 0x62,0x42,0x46,0x00,
0x00,0x63,0x72,0x2A, 0x26,0x22,0x22,0x00,
0x60,0xE3,0x42,0x42,0x5A,0x66,0x42,0x00,
0x00, 0x3E,0x41,0x40,0x46,0x42,0x7E, 0x00,
0x40, 0x3E, 0x3F, 0x40, 0x46, 0x42, 0X7E, 0x00,
0x00,0x62,0x5C,0x40,0x40,0x40,0x40,0x40,
0x00, 0x00,0x26, 0X1E, 0x00, 0x26, 0x1E, 0x00,
0x00,0x00,0x00, 0x00,0x00,0x80,0x58, 0x38,
0x00,0x3C,0x42,0x40,0x40,0x40,0x40, 0x00,
0x00,0x3C,0x42,0x40,0x40,0x40,0x40, 0x00,
0x00,0x00,0x00,0x00, 0x00, 0x00,0x3C, 0x7E,
0x00,0x00,0x00,0x00,0x00,0x40,0x7C, OX7E,
0x00,0x00,0x00,0x00,0x00,0x40, 0xBC, OX7E,
0x00,0x00,0x00,0x00,0x00,0x50,0x7C,0x7E,
0x30,0x20,0x00,0x00,0x00,0x00,0x00, 0x00,
0x58,0x70, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00, 0x00, 0x00,0x00, 0x00, 0x00,
0x00, 0x00,0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
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0x00,0x10,0x10, 0x10,0x10, 0x10,0x30,0x00,
0x00,0x24,0x24,0x24, 0x24, 0x24,0x6C,0x00,
0x3E, 0x20, 0x20, 0x20, 0x20, 0x20,0x60,0x00,
0x2C, 0x20,0x20, 0x20, 0x20, 0x20,0x60,0x00,
0x20,0x20,0x20, 0x20, 0x20, 0x20, 0x60, 0x00,
0x00, 0x3C, 0x42,0x40,0x40,0x40, 0x40, 0x40,
0x00, 0x00,0x00,0x00,0x00, 0x00, 0x00,0x00,
0x00,0x00,0x00, 0x2E, 0x31, 0x21, 0x21,0x00,
0x00,0x00, 0x00", 0x00, 0x00, 0x40,0x40,0x00,
000, 0x00,0x00,0x00, 0x80,0x40,0x2C, 0x18,
0x00, 0x00, 0x00 0x00,0x00, 0xA2, 0xB6, 0X6A,
0x00,0x00,0x00, 0x00, 0x40, 0xEO0, 0x40,0x00,
0x00, 0x00,0x00, 0x00, 0x00, 0x80, 0x78,0x18,
0x00, 0x00,0x00,0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,0x00,0x00, 0%x00, 0x00, 0x00, 0x00,
0x00, 0x00 0x00, 0x00, 0x00,0x00, 0x00, 0x00,
0x00, 0x00,0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,0x00,0x00,0x00,0x00,0x00, 0x00,
0x00, 0x00,0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,0x00, 0x00,0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0xoo
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00,0x00,0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00,0x00, 0x00, 0x00, 0x00,
0x00,OXOQ,OXOO,0x00,0x00,0x00,0x00,0x00,
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OxO0,0x00,0x00,0x00,0x00,0x00,0x00,0x0Q,

0x00, 0x00, 0x00, 0x00,0x00,0x00, 0x00,0x00,

}i

EO,
E1l,
E2,
E3,
E4,
ES,
E6,
E7,
ES,
E9,
EA,

EC,
ED,

EF,
FO,
F1,
F2,
F3,
F4,
F5,
F6,
F7,
F8,

F9, ,

FA,
FB,
FC,
FD,
FE,
FF,

U Ot Q1O OrvH HA G 1 0t e

PRI R-ar T



/******************** EngFont.h e T2 2222222222222 0/

#define Charwidth 7

#define CharHeight 12

unsigned char code FontTablel[] = {
0x00,0x00,0x00,0x00,0x46,0x29,0x11,0x29,0x46,0x00,0x00,0x00,
0x00,0x00,0x00,0x1E,0x22,0xlE,0x22,0x22,0x1E,0x02,0x02,0x01,
0x00,0x00,0x00,0x00,0x43,0x24,0x14,0x0C,0x04,0x06,0x06,0x06,
0x06,0x09,0x01,0x01,0x02,0x06,0x09,0x09,0x06,0x00,0x00,0x00,
0x00,0x00,0x0C,0x02,0x01,0x0F,0x01,0x02,0x0C,0x00,0x00,0x00,
0x34,0x38,0x04,0x02,0x01,0x01,0x0E,0x10,0x0C,0x00,0x00,0x00,
0x00,0x00,0xO0,0xO0,0x1A,0x25,0x24,0x24,0x24,0x20,0x20,0x20,
0x0C,0x12,0x21,0x21,0x3F,0x21,0x21,0x12,0x0C,0x00,0x00,0x00,
0x00,0x00,0x00,0x01,0x01,0x01,0x01,0x09,0x06,0x00,0x00,0x00,
0x00,0x00,0x01,0x09,0x05,0x03,0x05,0x29,0x11,0x00,0x00,0x00,
0x01,0x02,0x94,0x04,0x04,0x04,0xOC,Oxlz,0x21,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x09,0x09,0x09,0x09,0x17,0x01,0x01,0x01,
OxO0,0xO0,0x00,0x23,0x22,0x12,0on,0x06,0x02,0x00,0x00,0x00,
0x08,0x1C,0x02,0x0C,0x02,0x01,0x1E,0x20,0x18,0x00,0x00,0x00,
0x00,0x00,0x00,0xoc,0x12,0x21,0x21,0x12,0x0C,0x00,0x00,0x00,
OXO0,0XO0,0XO0,0x7E,0x15,0x14,0x14,0x14,0x14,0x00,0x00,0x00,
0x00,0x00,0xoo,Oxoc,0x12,0x21,0x21,0x13,0x0D,0x01,0x01,0x01,
0x00,0x00,0x00,0x7c,0x12,0x21,0x21,0x12,0x0C,0x00,0x00,0x00,
0x00,0x00,0x00,0x7E,0x09,0x08,0x08,0x08,0x08,0x00,0x00,0x00,
0x00,0x00,0x00,0x23,0x12,0x12,0x12,0x12,0x0C,0x00,0xO0,0xOO,
0x04,0x04,0x0E,0x15,0x15,0x15,0x0E,0x04,0x04,0x00,0xO0,0xOO,
0x00,0x00,0x00,0x00,0x23,0x14,0x08,0x14,0x62,0x00,0x00,0x00,
0xQ0{0x00,0x00,0x08,0x49,0x2A,0x2A,0x2A,0x1C,0x08,0x08,0x08,
0x00,0x00,0x00,0x22,0x41,0x49,0x49,0x49,0x36,0x00,0x00,0x00,
0x00,0x1C,0x22,0x41,0x41,0x41,0x22,0x22,0x63,0x00,0x00,0x00,
0x7C,0x04,0x04,0x04,0x04,0x04,0x05,0x06,0x04,0x00,0x00,0x00,
0x00,0x00,0x10,0x20,0x7F,0x20,0x10,0x00,0x00,0x00,0x00,0x00,
Oxoo,0x00,0x04,0x02,0x7F,0x02,0x04,0x00,0x00,0x00,0x00,0x00,
0x08,QxlC,0x2A,0x08,0x08,0x08,0x08,0x08,0x08,0x00,0x00,0x00,
0x00,0x00,0x08,0x00,0x7F,0x00,0x08,0x00,0x00,0x00,0x00,0x00,
0x7F,0x02,0x04,0x08,0x30,0x08,0x04,0x02,0x7F,0x00,0x00,0x00,
0x00,0x06,0x49,0x30,0x06,0x49,0x30,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x08,0x08,0x08,0x08,0x08,0x08,0x00,0xO0,0x08,0x00,0x00,0x00,
Qx24,0x24,0x24,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x14,0x14,0x14,0x7F,0x14,0x7F,0xl4,0x14,0x14,0x00,0x00,0x00,
0x08,0x7E,0x09,0x09,0x3E,0x48,0x48,0x3F,0x08,0x00,0x00,0x00,
0x02,0x45,0x22,0x10,0x08,0x04,0x22,0x51,0x20,0x00,0x00,0x00,
0x0E,0x11,Qxll,OxOA,0x04,0x4A,0x31,0x31,0x4E,0x00,0x00,0x00,
0x02,0x02,0x01,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x08,0x04,0x02,0x02,0x02,0x02,0x02,0x04,0x08,0x00,0x00,0x00,
0x08,0x10,0x20,0x20,0x20,0x20,0x20,0x10,0x08,0x00,0x00,0x00,
0xQ8,0x49,0x2A,0x1C,0x7F,0x1C,0x2A,0x49,0x08,0x00,0x00,0x00,
OxO0,0x08,0x08,0x08,0x7F,0x08,0x08,0x08,0x00,0x00,0x00,0x00,
0x00,0k00,0x00,0x00,0x00,0x00,0xoo,0x00,0x06,0x04,0x04,0x02,
0x00,0x00,0x00,0x00,0x7F,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
Oxoo,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x04,0x00,0x00,0x00,
0x00,0x40,0x20,0x10,0x08,0x04,0x02,0x01,0x00,0x00,0x00,0x00,
0x3E,0x41,0x61,0x51,0x49,0x45,0x43,0x41,0x3E,0x00,0x00,0x00,
OxQS,0x0C,0x08,0x08,0x08,0x08,0x08,0x08,0x3E,0x00,0x00,0x00,
0x3E,0x41,0x40,0x20,0x18,0x04[0x02,0x01,0x7F,0x00,0de,0x00,
0x3E,0x41,0x40,0x40,0x3C,0x40,0x40,0x41,0x3E,0x00,0x00,0x00,
0x20,0x30,0x28,0x24,0x22,0x7F,Ox20,0x20L0x20,0x00,0x00,0x00,
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0x7F, 0x01,0x01,0x01,0x3F, 0x40,0x40, 0x41,0x3E, 0x00,0x00, 0x00,
0x3E, 0x41,0x01,0x01, 0x3F, 0x41,0x41, 0x41,0x3E, 0x00,0x00,0x00,
0x7F, 0x41,0x20,0x10,0x08, 0x04 0x04, 0x04,0x04,0x00,0x00,0x00,
0x3E,0x41,0x41,0x41,0x3E, 0x41,0x41, 0x41, 0x3E, 0x00, 0x00,0x00,
0x3E,0x41,0x41,0x41, 0x7E, 0x40,0x40, 0x41, 0x3E, 0x00, 0x00, 0x00,
0x00, 0x00, 0x08, 0x00, 0x00, 0x00, 0x08, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00,0x02,0x00, 0x00,0x00, 0x00,0x06, 0x04, 0x04, 0x02,
0x10,0x08,0x04,0x02,0x01,0x02, 0x04,0x08,0x10,0x00,0x00,0x00,
0x00, 0x00, 0x00, 0x7F, 0x00, 0X7F, 0x00, 0x00, 0x00,0x00, 0x00, 0x00,
0x04, 0x08, 0x10,0x20,0x40, 0x20, 0x10, 0x08, 0x04,0x00,0x00,0x00,
0x3E, 0x41,0x41,0x20,0x10,0x08, 0x08, 0x00,0x08,0x00, 0x00, 0x00,
0x3E, 0x41,0x41, 0x59,0x55,0x3D,0x01, 0x41, 0Xx3E, 0x00, 0x00, 0x00,
Oxlc 0x22,0x41,0x41, 0x7F,0x41,0x41,0x41, 0x41,0x00,0x00,0x00,
0%3F, 0x42,0x42,0x42,0xX3E, 0x42,0x42, 0x42, 0x3F,0x00,0x00,0x00,
0x3C, 0x42,0x01,0x01,0x01, 0x01,0x01, 0x42,0x3C,0x00,0x00,0x00,
0x3F, 0x42,0x42,0x42,0x42%,0x42, 0x42, 0x42, 0x3F, 0x00, 0x00,0x00,
0x7F, 0x01,0x01,0x01, 0x0F, 0x01,0x01, 0x01, 0x7F, 0x00, 0x00, 0x00,
0x7F, 0x01,0x01,0x01, 0x0F, 0x01,0x01, 0x01,0x01,0x00,0x00,0x00,
0x3C,0x42,0x01,0x01,0x01,0x71, 0x41, 0x42,0x3C, 0x00,0x00,0x00,
0x41,0x41,0x41,0x41,0x7F, 0x41,0x41, 0x41,0x41,0x00,0x00,0x00,
0x3E, 0x08, 0x08,0x08,0x08, 0x08,0x08, 0x08, 0x3E, 0x00, 0x00, 0x00,
0x7C, 0x10,0x10,0x10,0x10,0x10,0x10, 0x11, 0x0E, 0x00, 0x00, 0x00,
0x41,0x21,0x11,0x09,0x07,0x09,0x11, 0x21, 0x41,0x00,0x00,0x00,
0x01, 0x01,0x01,0x01,0x01,0x01,0x01, 0x01, 0x7F, 0x00, 0x00, 0x00,
0x41,0x63,0x55,0x49,0x49, 0x41,0x41,0x41,0x41,0x00,0x00, 0x00,
0x41,0x43,0x45,0x49,0x51,0x61,0x41, 0x41, 0x41,0x00,0x00,0x00,
0x1C, 0x22,0x41,0x41,0x41,0x41, 0x41, 0x22, 0x1C, 0x00, 0x00, 0x00,
0x3F, 0x41,0x41,0x41, 0x3F, 0x01,0x01, 0x01, 0x01,0x00, 0x00, 0x00,
0x1C, 0x22,0x41,0x41,0x41,0x41,0x51,0x22, 0x5¢C, 0x00,0x00,0x00,
0x3F,0x41,0x41,0x41, 0x3F, 0x09,0x11, 0x21, 0x41,0x00,0x00,0x00,
0x3E, 0x41,0x01,0x01,0x3E, 0x40,0x40, 0x41, 0x3E, 0x00,0x00, 0x00,
0x7F, 0x08, 0x08, 0x08,0x08, 0x08, 0x08, 0x08, 0x08,0x00, 0x00, 0x00,
0x41,0x41,0x41,0x41,0x41,0x41,0x41,0x41, 0x3E, 0x00, 0x00, 0x00,
0x41,0x41,0x41,0x41,0x41,0x41,0x22,0x14, 0x08,0x00,0x00, 0x00,
0x41,0x41,0x41,0x49,0x49,0x49, 0x55, 0x63,0x41,0x00,0x00,0x00,
0x41,0x41,0x22,0x14,0x08,0x14, 0x22, 0x41, 0x41,0x00,0x00, 0x00,
0x41,0x41,0x22,0x14,0x08,0x08,0x08, 0x08, 0x08,0x00,0x00, 0x00,
0x7F, 0x40, 0x20,0x10,0x08, 0x04, 0x02, 0x01, 0x7F, 0x00, 0x00, 0x00,
0x3C, 0x04,0x04,0x04,0x04, 0x04, 0x04, 0x04, 0x3C, 0x00,0x00, 0x00,
0x00, 0x01, 0x02, 0x04,0x08,0x10,0x20, 0x40, 0x00, 0x00, 0x00, 0x00,
0x1E, 0x10, 0x10,0x10,0x10,0x10,0x10, 0x10, OX1E, 0x00, 0x00, 0x00,
0x3E, 0x41, 0x00,0x00,0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,0x00, 0x00,0x00, 0x00, 0x00, 0x00, 0x7F, 0x00, 0x00, 0x00,
0x20, 0x20,0x40, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,0x00,0x00, 0x00,
0x00, 0x00, 0x00, 0x3C, 0x22, 0x21, 0x21, 0x31, 0x2E, 0x00, 0x00, 0x00,
0x01, 0x01, 0x01, 0x1D, 0x23,0x21, 0x21, 0x23, 0x1D, 0x00, 0x00, 0x00,
0x00,0x00, 0x00, 0X1E, 0x21, 0x01, 0x01, 0x21, OX1E, 0x00,0x00, 0x00,
0x20, 0x20, 0x20, 0x2E, 0x31, 0x21, 0x21, 0x31, OX2E, 0x00,0x00,0x00,
0x00, 0x00, 0x00, 0x1E, 0x21, 0x21, 0x3F, 0x01, 0x3E, 0x00, 0x00, 0x00,
0x18, 0x24,0x04,0x04, 0Xx1F, 0x04,0x04, 0x04, 0x04,0x00, 0x00, 0x00,
0x00, 0x00,0x00, 0x2E, 0x31,0x21, 0x21, 0x31, 0X2E, 0x20,0x21, 0X1E,
0x01, 0x01, 0x01, 0x0D, 0x13, 0x21, 0x21, 0x21, 0x21, 0x00,0x00,0x00,
0x00, 0x08, 0x00, 0x0C, 0x08, 0x08,0x08, 0x08, 0x08, 0x00, 0x00, 0x00,
0x00,0x00,0x00,0x20,0x20,0x20,0x20,0x20,0x20,0x20,0x21,0xlE,
0x01,0x01,0x01,0x11,0x09,0x07,0x09,0x11,0x21,0x00,0x00,0x00,
0x04,0x04,0x04,0x04,0x04,0x04,0x04,0x04,0x04,0x00,0x00,0x00,
0x00,0x00,0x00,0x37,0x49,0x49,0x49,0x49,0x49,0x00,0x00,0x00,

35,
36,
37,
38,
39,
3A,
3B,

3D,
3E,
3F,

- 40,

41,
42,
43,
44,
45,
46,
47,
48,
49,
4A,
4B,
4C,
4D,
4E,
4F,
50,
51,
52,
53,
54,
55,
56,
57,
58,
59,
5A,
5B,
5C,
5D,

* BE,

5F,
60,
61,
62,
63,
64,

66,
67,
68,
69,
64,
6B,
6C,
6D,



T

0x00,0x00,0x00,0x1D, 0x23, 0x21, 0x21, 0x21,0x21,0x00,0x00,0x00,
0x00, 0x00, 0x00, 0X1E, 0x21, 0x21, 0x21, 0x21, OX1E, 0x00,0x00,0x00,
0x00,0x00,0x00, 0x1D, 0x23, 0x21,0x21, 0x23, 0x1D,0x01,0x01,0x01,
0x00, 0x00, 0x00, 0x2E, 0x31, 0x21, 0x21, 0x31, 0x2E, 0x20, 0x20, 0x20,
0x00 "x00,0x00,0x1D,0x23,0x01,0x01,0x01, 0x01,0x00,0x00,0x00,
0x00, 0x00,0x00, 0Xx1E, 0x21, 0x06, 0x18, 0x21, 0x1E, 0x00, 0x00, 0x00,
0x00,0x04, 0x04, 0x1F, 0x04, 0x04, 0x04, 0x24,0x18, 0x00, 0x00, 0x00,
0x00,0x00, 0x00, 0x21, 0x21, 0x21, 0x21, 0x21, OX1E, 0x00, 0x00, 0x00,
0x00,0x00,0x00,0x11,0x11,0x11,0x11, 0x0A, 0x04,0x00,0x00,0x00,
0x00,0x00,0x00,0x41,0x49, 0x49,0x49, 0x49,0x36,0x00,0x00,0x00,
0x00, 0x00,0x00,0x21,0x12,0x0C, 0x0C, 0x12, 0x21,0x00,0x00,0x00,
0x00, 0x00, 0x00, 0x21, 0x21, 0x21, 0x21, 0x31, 0x2E, 0x20, 0x21, 0x1E,
0x00,0x00, 0%x00, 0x3F,0x10, 0x08,0x04, 0x02, 0X3F, 0x00,0x00,0x00,
0x38,0x04,0x04, 0x04,0x02,0x04,0x04, 0x04, 0x38,0x00,0x00,0x00,
0x08, 0x08, 0x08, 0x00, 0x00, 0x08,0x08, 0x08, 0x00,0x00, 0x00 0x00,
0x0E, 0x10, 0x10, 0x10,0x20,0x10,0x10, 0x10, 0x0E, 0x00,0x00, 0x00,

0x06, 0x49,0x30,0x00,0x00,0x00,0x00, 0x00, 0x00,0x00,0x00,0x00,

0x7F, 0x7F, 0x7F, 0x7F, 0x7F, 0x7F, 0X7F, 0x7F, 0x7F, 0x00, 0x00, 0x00
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6E,
6F,
70,
71,
72,
73,
74,
75,
76,
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78,
79,
7R,
7B,
7C,
7D,
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