NMAIBIATANANTIAINTIH
AMZATAMANTYATIUNTIN
"] = L7 L %l L*]
anuwinaluwladnszaannandgunnisaiansei

s =3 3
TufusanSaaninus

Hoviata daundmuumandial
Solar Energy Oven

Fatndnm 1. wamimd aay wrlTzdn@a 47035261
2. wnAasing ududs Wwnlszdda 47035262
3. 7 TS Sunwinud swmlzdndn 47035282
4. waEndws Indau wrlszdidn 47035617

UANGA'S ﬂgmﬁ@\{qﬂmﬂnﬁmﬁwﬁm 11797 Janssulntauuiny
G'A = B a
2129158N1U3 N1 .03 ToT

A 1= 1 a . A& : 5
21158 UTnE 5N IRAGNT FUNINUNKIA

amznssuNIIHoUSy g fivus agdlade

1. p.WTRNe anesad wivtyd gt ey’

2. D.0NTTH THTUS

oy

_—E e
3. 583gN5 gunsnunwad 2 4 ﬁ“ﬁ‘“ﬂ'ﬂ“{f‘/

4 L

4. ¥z FasyINaNATLS Q W

5 p.q7ety Auad ﬁff P,ﬂ

o =g P o P = '
'mlmauﬁjnﬁau auqm‘n 28 L1aaulNN 8w W6, 2549 L1981 11.00 .

Anwnaoy #09 7.310 ﬂmzﬂqmﬁr@%’q@lmwnsm 898,

MAITITUTDIURN

5\:" .

AIWNH oo e,
a & o
(NALFIENT T@T)

N0y wsmezozmsasaons,
<BT4R2432> iluﬁ\ ..... Laau%'QWﬂi5bq

faundsrmumntfiad



o, &S 1
¢ NBeD AL, oo ff“,"-ﬁ‘_":\'(:."-"}-"'f!'y..'?'":_“-‘*'\ﬂt.—o;nu
sELGE s Llaanniannaneyd

a -3
SIELTRIR RIS

gaunisnuusfiag

SOLAR ENERGY OVEN

My gam
Anfws  uenbs
Yoiqy AUNUTUN

'R
&y TWaau

Lﬁmmwﬁwuﬁaﬁuﬁtﬂumwﬂa?mamiﬁnmmmé’nqmmmam%a;mmwﬂﬁm’m%m
wafRriransmnsaanes
MAANATNETSINTIN . ABEATEATAREMNTIH
amthanelulafwazanmnddgumnaaaninly

fimgfinwn 2548



Vigynniiwus

Fae  goumdsrmuman i

Solar Energy Oven

Toguissaen
o A o a €
1. Wefnwwdanuuaseiied
2. WadnMadieaashumiensdl LDR uuamTne
3. WaBBNILIT LM IV MIBsgawdan LA
4. RavespiwasnadBLM I IMIagaLMAN MuEImTiad

5. ohdauwdsmusseiiad binulsase

dstlomifienadnaeléty
L v = o w v a L8
1. Wueradannadnndnfm&amssnfiad Wl lumemses
2. lsuenafanmasineiiaiumsdiasesumiarasds LDR Uuauiue
3. dfuss eugEm I W LA T
4, PwisnuonSavanusafisdmafindeims

. IéfssLnimunaruEMma Wi LRI LR s I Tine)



Haviatin Faumdsnuussafior]

wndnm WMy QLY
WENAEWT Al
wersy Farumun
WNETIFINT Tndom
prastiUdnun anafanTte Frmy
prsiAinusa iaamammﬁéﬁqﬁé SUNINUNHIF
wingns agenamsRaenunsInlige
s AennTIavIaNmaN
Insdinun 2648
unAntia

Fynnimdatuisuensshussmmenuunderniamucinied  Rafinnms
vhomalalnsnaulmeaieed Mot shassgndmaldeulumaniugametuussrassmiy
usfaindala mmmlua s nedaufimausmasmeetiod euaagmgd
uAseILANIIM  MIsenuuLgaundTMusafing masadauwdinuuiaiind mamesaunts
Favm mringnmnfiussmunsgamnitesdaumdonuuaefindlfssnns 100 ssnivaded ¥
90 LD 14 2 usavin 16 Fadmws unmusmanaseasanmgiimeuguazanmgiidiasms 1
FouwdsnmuasanfiadiaFasnyacl wassummasauudmansmhdaumasmssafindlu 4

musSwitesammh i dusuuuiiawannds



Thesis Title Sclar Energy Oven
Students Mr Karoon Udom
Mr Kittiporn Yamying
Mr.Watchara Janthananon
Mrs.Sivapom Pokin
Advisor Mr. Amornchai Chaichana
Co-Advisor Assoc.Prof Wisuit ~ Sunphonkanokpong
Education Level Bachelor of Science in Industrial Education
Program in Telecommunication Engineering
Academic Year 2006
ABSTRACT

This thesis presents the project to build the Solar Energy Oven. This the project is
to study the system of MCS 51 microcontroller that is used for controlling the automatic
solar cells and controlling time and temperature. Creating the solar energy oven, there are
to set timing test, temperature test, and sclar energy oven temperature control. After
completely testing and evaluating, the solar energy oven will be used for master model and

future development.
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da & dudugudnaumeaiasiho (mm.)

fa Srnuhuiadhma (mm.)
T fe vededdAeiniuiles (N —mm.)
B faspanafiag (Raei)

b

[y

Gf  fa menanauzasian (nsiidulawemindien = 130

2 1

¥f  fa meei 28

m #8 module 1a9#a4

add  w 8
2.6 ﬂq&ﬂ'ﬂlﬂH?ﬂﬂﬂTlN‘iﬂ“

msvhenaden (Conduction)  EWiimaeReufinasenadauaim Annfiflanmnigally

o &
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nanAsufisasennsauleanah

0=t %L (2.10)

=

Wa ki emehenmdau (thermal conductivity) Inssrsfienmdauindouiiiu (W /m.K )
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X1 X2
qufl 221 nraufReasgaungfiesssasne x lunsdenuSauuuufifid

910

(2.11}

(2.12)
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1, =Bx,+C
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_&-1)
(X, —x)
%%a Q - (TZ - TI)
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0= J-7)
{x,—x)

fliat 1 uag 2 aiuinasdl Suda x, —x, =1 whiuamumu
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Q== -T)
1
viamaazideuagluzfe
kA
= X AT
¢ !

A A FundeaniumaefauiitasnnnTan

Fa & Ao emmhensseu (thermal conductivity) TaaETinNNIRuARAY

(2.13)
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(2.15)

(2.16)

{(2.17)

(2.18)
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oadt 2.1 nanmsiannmndlneoeiimanfewn ag e Eimeding

medlufiand wanmsInanugi "iasgﬂ'le'f 2339157
Hunamaussylu ansanil e lfinet — maneedhzes 1lsam 130 e 316 °C
vaaauhile LYDIAR weanames | (-200 fla 600 °F)
{thermometer)
whsnmenedhfuea | qumgl o meslidwafuuuarmdu Filed | than 185 fla 540 °C
¢ (Filled Thermal) Thermal -p U331917 waanaeas | (300 £ 1000 °F)
wrnnulaee) aowand - 677A Bimetal » TeEeme INVAR-Ni | 60 fis 425 °C

+Fe+Cr (-30 Ha 800 °F)

aaeft 2.2 vinmsiagnmpRlasmdamsafelamma i

wmadluilined winmMsinamuni i'ﬂqﬁ % 49MIR
wedluduila gownf —» wefludiuda —w wsedulifh | Type B 600 ~ -+ 1700°C
Type § 0~ + 1600°C
Type R 0~ + 1600°C
Type K 2200 ~ + 1200°C
Type K -200 ~ + 800°C
Type J -200 ~ + 800°C
Type T -200 ~ + 350°C
wasun Pt D58 b q00°C
i ol —® RTD —» ATIeTumY s 150 ~ + 300°C
VIBAUG 200 ~ +120°C
wailisea’ grivnfl —» moflamed —» e | weslaeed | 30 ~ ¢ 300°C
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NNENMITA (2-1) vTrasyananuelnialacadl

oawwmluadmnadusngudnas 180 ufiues  Hanabn 30 audeT avliam

" GGG
§m F = r?/ath
- (50 /4(0)
= 67.5¢cm.

gt aulemuemlniawihty  67.5cm.

° [ ) d"l.ww I '3 [
3.3.2 ﬂ']'iﬂ']u?mﬂ%'lﬁﬂﬂﬁuﬂlﬂaiuaﬂwﬂ\iﬂ AULUATUNITILLR1TAE D LLEY
Tlaganuit fuawadmnausadniifh 12 Tad  nraualwihowe 5 uand  anas ey
H [3 24 1 € & [ LYRY] i [
| Apanaded 10 rpm.  UATEWNEMENANIAILNUNEWAT 8 mm. HushiulFmmmum v
: o A o A & :
MU0 NaTRRY TN TOMIIAN Ao
NNENMTF (2-5) FansoMmEsNunt ausawmes leersd
gonn P =E]
= 12x5
= 60W

PNFNMII (2-6) AanToAmRIMANLEIRETIIRAIRa MRS WALIPMIRALAE D INLADS

{ereid
e W, = I*(Ra + Rs)
| = 52(0.2+0.15)
= 8.75W

PnENm T 2-7) AanImeII S nLanInNaLe st
=P, -W,

60-—8.75

51.25W

Gilt) P

ot

nnaumi (2-2) dmnwmaierassamanssusasifanges il

97 T=Fxr
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P, /(22N/60)
51.25/ [(2x & x10)/60]
48.9Nm
Aot F=T/r
48.9/0.004
12225N.
9.81N.

12225/9.81

v ' !
SRR Y aNaRasYTL 1246.17 kg.

1t

H
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DS1320

DALLAS

SEMICONDUCTOR

DS1820
1-Wire™ Digital Thermometer

FEATURES

 Unique 1-Wire ™M interface requires only cne pari pin
for communication

« Multidrop capability simpiifies distributed temperature
sensing applications

* Requires no external components
* Can be powered froim data line
® Zero standby power required

* Measures temperatures from -35°C to +125°C in
0.5°C increments. Fahrenheit equivalent is —67°F to
+257°F in 0.9°F increments

& Temperature is read as a 8-bit digital value.
® Converts temperature to digital word in 200 ms {typ.}

+ User—definable, nonvolatite jemperature alarm sef-
tings

® Alarm search command identifies and addresses
devices whose temperature is oulside of pro-
grammaed limits (temperature alarm condition)

# Applications include fhermostatic controls, industrial
systems, consumer products, thermometers, or any
thermaily sensitive system

DESCRIPTION

The D51820 Digitai Thermometer provides 9-hit tem-
perature readings which indicate the temperature of the
device.

information is sent toffrom the DS1820 over a 1-Wire
interface, so that only one wire (and ground) needs fobe
connected from a central microprocessorto a DS15824,
Power for reading, writing, and performing temperature
conversipns can be derived from the data line itseif with
no need for an extemal power source,

PIN ASSIGNMENT

A LA

DENA

BOTTOM VIEW
NC == 1 16E= NC
NG &= 2 15 NG
NC = ] == NG
NC &3 4 13— NC
NL= & 12 =2 HG
NC= 4§ 3 NC
AP vDo = 7 10 == NC
% g8 pa == g 3 I GRD
051820 DS18205
PR35 PACKAGE 46-PIN S50P
Sea Mech. Drawings See Mach. Drawings
Secton Secbon
PIN DESCRIPTION
GND - Ground
(n]#] ~ Data in/Qut
Voo - Qptional Vpp
NG - No Connect

Because each DS1B20 contains a unigue sfiicon seriat
number, multiple DS1B20s can exist on the same
1-Wire bus, This aflows for placing temperaiure sen-
sors in many different places. Applications where this
feature is useful include HVAC environmentat conirols,
sensing temperatures inside buildings, equipment or
machinery, and In process monitoring and contred.



051520

&7

DETAILED PiN DESCRIPTION

PIN PIN
16-PINS50P | PR35 | SYMBOL DESCRIPTION
g8 1 GND Ground.
8 2 LA Data Input/Output pin. For 1-Wire operation: Open drain. {See
“Parasite Power” section.}
7 3 Voo Optional Vpp pin. See “Parasite Power” section for delails of
connection,

CS51820S {16-pin SSOP}: All pins not specified in this table are not to be connected.

OVERVIEW

The block diagram of Figure 1 shows the major compo-
nenis of the DS1820. The DS1820 has three main data
companents; 1} G4~hit lasered ROM, 2} temperature
sensor, and 3) nonvolatie temperature alarm triggers
TH and TL. The device derives its power from the
t-Wire communication line by storing energy on an
internal capacitor during periods of time when the signal
line is high and continues to operate off this power
saurce during the low times of the {-Wire fine until it
retumns high to repienish the parasite {capaciior} suppiy.
As an aiternative, the DS1820 may also be powered
from an extemal 5 voits supply.

Communicationto the DS 1820 is via a 1-Wire port, With
the 1-Wire port, the memory and controi funciions will
not be availabie before the ROM function protocol has
been established, The master must first provide one of
five ROM function commands; 1) Read ROM, 2} Match
ROM, 3) Search RCM, 4) Skip ROM. or 5} Afarm
Search, These commands operate on the 64-bit
lasered ROM portion of each device and can single out

DS1820 BLOCK DIAGRAM Figure 1

a specific device f many are present on the 1-Wire fine
as well as indicate to the Bus Master how many and
what types of devices are present. After a ROM function
sequence has been successfully executed, the memory
and controi functions are accessible and the master
may then provide any one of the six memory and control
function commands.

One control function command instructs the DS 1820 to
perform a temperature measurement. The result of this
measurement will be placed in the D51820's scratch-
pad memory, and may be read by issuing a memory
function command which reads the contents of the
scratchpad memory. The temperature alarm triggers
TH and TL consist of one byte EEFROM each. f the
alarm search command is not appiied to the DS1820,
these registers may be used as general purpose user
memory. Writing TH and TL is done using a memory
function command. Read access o these registers is
thraugh the scralchpad. All data is read and written
least significant bit first.

G4-BIT ROM
AND
1-WIRE FORT

INTERNAL Y

3

POWER

ypp +—8—  SUPRlY
| SENSE
| I —

MEMORY AND
CONTROL LOGIC
1
1
-* e TEMPERATURE SEMSOR
SCRATCHPAD
- - RIGH TEMPERATURE
TRIGGER. TH
A
LOW TEMPERATHRE
TRIGGER, TL
5-BIT CRC
GENERATCR
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LM139.A
IYL LM239,A - LM339.A

LOW POWER QUAD VOLTAGE COMPARATORS

B WIDE SINGLE SUPPLY VOLTAGE RANGE
OR DUAL SUPPLIES FOR ALL DEVICES :

+2Y TO +36Y OR £1V TO £18V
B VERY LOW SUPPLY CURRENT (1.1mA) W

INDEPENDENT OF SUFPLY VOLTAGE

{1.4m\W/comparator at +5V} N
W LOW INPUT BIAS CURRENT : 25nA TYP Dip14

_ {Piasiic Package)

W LOW INPUT OFFSET CURRENT : £5nA TYP
B LOW INPUT OFFSET VOLTAGE : +1mV TYP
B INPUT COMMON-MODE VOLTAGE RANGE

INCLUDES GROUND o
B LOW OUTPUT SATURATION VOLTAGE : 8014

250mV TYP; {lo =dmA) (Plastic Micropackage)
B DIFFERENTIAL INPUT VOLTAGE RANGE

EQUAL TO THE SUPPLY YOLTAGE
B TTL, DTL, ECL, MOS. CMOS COMPATIBLE

OUTPUTS P

T9SOP14

DESCRIPTION {Thin Shrink Small Outiime Package)
These devices cansist of four Independent preci-
sion voitage comparators with an offset vaitage =~ ORDER CODE
specifications as iow as 2mV mayx for LM339A, Package
LM238A and LM13%A. All these comparators Part Temperaturs
were designed specifically to operate from a sin- Number Range N |Do | P
gle power supply aver a wide range of voltages. [ ui3aA | -55°C. +125°C | e " .
Operation from split power supplies is also possi- oA T ae 105C | " .
ole. LM339,A 0°C, +70°C . . .
These comparators also have a unique character- Example : LM139AN

istic in that the input common-mode voitage range L
s : N = Dizad 13 Line Pachage {Qg—g . .
includes ground even though operated from asin~ D » Snai Ouine Packans {50)- alen avaiable in Tape & Reet DT

Q'E power SUPP'F VO"&QE. Pa T&]!Ri;.Sit}rﬁr_lr%Smali Cutfine Package {TSSUP} - only avadabis in Tapa
PIN CONNECTIONS (top view)
ouguez 3 [ Bl ] 14 ougas
Suguel 7 | ] 12 owpued
Yot 3 L] ] v,
Trearmy bpust ] ] 11 Hon-mvwitng spurs
Heuairvanting bmputd sC j 19 fvemng igurd
Emmgnpus | T % ponanemig opuc
Hou-terhg npats [ ] BEL——
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LM139 A-LM239,A-LM339 A

SCHEMATIC DIAGRAM (154 LI 38)

Ingast
inverting
Input
¢ * Ve
ABSCLUTE MAXIMURK RATINGS
Symbol Faramete Vaiue Unit
Voo |Supply volage 18 or 38 Y
Yy {Diflerential ingid ollage +3 iy
Yo (ot Vollage 030 +30 ¥
Cutput Short-cicult to Ground - sote 7 infinks
Power Dissipation 2 DIP14 1500
Py 5014 830 mw
TS80P14 T
Tag | Stomge Tesnpesature Range 15 o +150 C
Ty [Junchion Tamperaiire +150 *C
OPERATING CONDITIONS (T = 25°C)
Symtal Paramelisr \isiue Unit
2t 352
v Voitage
e |Suply 41 1o 216 v
Viem | Common Mode input Yollage Renge Do Vet - 1.5} Vi
Oparading Free-ar Tamperaiurs Rangs LSS, LMIADA -85, +123
Toms LIA239, LIAZ3BA -, 05 T
LMI38, LX30A g+
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LM139,A.LM239 A-LM339,A

ELECTRICAL CHARACTERISTICS
Voo = +5V, Vo= GND, Ty = +25°C {unfess othenvise specified)

L1394 - L239A L3A139- LM239
LR33%A L3 Unit

Symboi Parameter

Min ITyp, | Max. | Min | Typ. | Max

it Offset Voltage - note ¥

A T & +I5°C 1 2 i
rl'ﬂﬂ < -fm 4 TW .

ingut Offse Cuent

by Taqy = *25 e 3 5 S 50 ;1

Trn € Tams % T 13 150

my

Lin
]

ingut Bis Curmant ¢ or 1) - nate <
iy Tamg = +2°C _ ] 1R 25 250 oA
Laige Signal vollage Gain
Pt Woe = 15Y Ry = 15KL Yy = 1V io 13¥ 50 | 200 8 | 200 Yimy
- Supply Lurrent (all comparators;
e Vop = 43V, no oad 11 2 L1 2 i

: Yoo = +3I0 0o loed 13 28 13 25

'Inout Comman Mode Yollage Range - note *!
. Wiop = 30V
V@m = .
Ty = #25°C
S SRS

=g

Yeo' 15 g Voot 18] ¥

Wig  Differental mpul Vettage aote *! Voo Yoot |V

Low Lavet Oulpul Yollage
Wig 1Y, Ly = AMA

4 Tapa = *25°C P R [0 M0 | v
Trin 5 Tt & T Fijv:t:

“Hagh Level Oulpit Cutienl iy = 1v)

e 3 W, = 30Y :
1_: |l :
* Eam =+ 50 a1 11

T S T & Ty

5k Cutpyi Sink Cummeni
: Y TV, Wy = 1RY & | 1§ .6 ) 16 {1t

ye {ResDOISS Time - nota 5 |
o Ry= 5.1k connected 1o ¥ o' 13 1 13 s
‘Large Signai Respunse Time ' ]
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I]J‘i bLATNAIL F}‘Nﬂ'l‘iﬁ"iﬂ%‘llﬂﬂ LA989

finclude <REGX51.H>
finclude <stdic.h>
$¥include <intrins.h>

unsigned char step cout;

unsigned char msec,num_s,num m,num h;
unsigned int cot,coub, count sub;
unsigned int count,countl;

unsigned char numl,numZ, num3, numd, nums, numé;
unsigned long numx,num, stempl;

sbit BEEP = P3"7;
sbit relay = P2"7;
shit test = P3"6;
sbit relayl = P3"2;
sbhit relayZ2 = P3"3;

bit L,G,run;

code unsigned char
patt—c[16]={lol’|lf’12|"3',]4',|5l'|6l’l7|'l8f’I9|’lAT'|B"|CT'|D|’T
E'l,lE‘I }’.

[ fmmm e e void Delay all for msec 11.0%9 mhz------——--—-
void delay (unsigrned int i) { fer(i=i;i>=l;i--); }

vold delayl (unsigned int i) { fer(i=i;i>»=l;i--); }

ff=mmm e End delay —---———————————-——- - — e
/*

Jfmm e e e print cut rsZ32 hiperetermimon ---—-—--—---

code unsigned char
pattic[l6]={'0','1','2‘,'3',’4','5','6','7','8','9‘,'A','B','C','D','
E',TEY O}

{0xC0O, 0xF9, 0xAd, 0xB0O, 0x99,0x92, 0x82, 0xF8, 0x80, 090, OxXFF, OxXBF, 0x86} ;-
void print datl(unsigned int dat)

{

printf{"%c%c%c",pattmc[(dat/lOO)%lO],patt_c[(dat/lO)%lO],patt_c[dat%l
Cl)q
}

void print dat{unsigned int dat)

printf ("%cic”,patt cl(dat/10)%10C],patt_cldat%10]};

[ fmmm e e e End Print Hyperterminal----——--—--—————-——-
*7
f e Start Set pin for segment--—-—--——---—-—-——-———-
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sbit =zegl = PO~7T;

sbit seg? = P0"6;

sbit seg3 = P0"hH;

sbit segd = P0O"™4;

sbhit det = P170;

unsigned char num,count digit;

D e e

code unsigned char
patt segment[10]={0xfc, Ox€0,0xda,0xf2,0x66,0xb6, 0xbe, Oxel, Oxfe,0xIb6};
//code unsigned char
patt segment[10]={0Cx3f, 0x06,0xbb, 0x4f, 0x66,0x6d, 0x7d, 0x07,0x7L,0x6L};
fl-——— segment pe MNoy —-——=———meawamaao——o O====l-=-==2====3==mel-===5—~
el e s B 9--
volid display(void)
{
segl=1l;segZ=1;seg3=1;s5egd=1;
switch(count digit)
{
case 0x00 : Pl=(patt segment[msec$10]); dot=0;
s5egl=0; break;
case 0x01 : Pl=(patt segment|[ (msec/10}%10]}; dot=0;
saeg2=0; break;
case 0x02 : Pl=(patt segment[ num%10]}; dot=0;
seg3=0; break;

case 0x03 : Pl=(patt segment[{num/1C)%10]); dot=0;
segd=0; break;
!
count digit++;
if{count digit > 0x03){count digit=0x00;}

>/
[ mmm s e e e End Display segment---—-—--—--—-————————————
f/mmmmmm e Scan key ==—-=-—mm--mmm—m o m e

unsigned char keyin;
unsigned char key[10}1;
unsigned char key index;

sbit c0Q = P2"5;
shit ¢l BP2°2;
sbit c2 = P2°6;

sbit r0 = P2°0;
sbhit rl = P2°1;
sbit r2 = P2°3;
shit r3 = B274;

vold ped {(vold) {delayl(6500);BEEP=0;delayl {6500);BEEP=1; }

vold scankey ({(void)
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if(key index > 10){key index=10;}
c0=0; cl=1; cZ=1;
if {r0==0) {kevin=12;ped(); while(r0==0);key index=0;} //fnc
else if{rl==0){keyin=9; ped(); keyl[key index]=keyin;
while (rl==0) ;key index++;} //--

else if(r2==0){keyin=6; ped(); key[key index]=keyin;
while (r2==0);key index++;} //++
elge if(r3==0){keyin=3; ped(); keylkey index]=keyin;
while {r3==0);key index++;} //esc
else{

cO0=1;cl=0;c2=1;
if{r0==0) {keyin=0;

ped();key[key index]=keyin;while{r(==0);key index++; }//----clr

else
if(rl==0){keyin=8;ped{};key[key index!=keyin;while {rl==0);key index++
Y

else
if(r2==0){keyin=5;ped(} ;key[key index]=keyin;while {r2==0) ;key_index++
R N

else
if(x3==0) {keyin=2;ped(};keylkey indexl=keyin;while (r3==0) ;key_ index++
e

elsef

c0=1;cl=1;c2=0;
if({r0==0){keyin=11;
ped(};while (r0==0};key index++; }//----

alse
if(ri==0){keyin=7;ped(};key[key index]=keyin;while{rl==0);key_ index++
Y=

else
if (r2==0) {keyin=4;ped();keyl[key index]=keyin;while{r2==0);key_index++
Y

else
if({r3==0) {keyin=1;ped() ;keyl[key index]=keyin;while(r3==0);key index++
P

else{}
}
i

}
B ke et it End Scankey 4x3 -——-——————-—-————————-
B et Cisplay LodlBx2 —-——ssesm e e e e e m e o e e

#tdefine ON 1
#define OFF 0O

sbit RS = P175;
sbit ENABLE = P1°4;
sbit D4 = P1"3;
shit D3 = P1"2;
shit D6 = P1"1;

sbit 27 = P1~0;
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bdata unsigned char buf;
sbit buf 0 = buf"0;
sbit buf 1 = buf"l;

sbit buf 2 = buf"2;
sbit buf 3 = buf"3;
skit kbuf 4 = buf~4;
sbit buf 5 = buf"b;
sbit buf & = buf”é;

sbit buf 7 = buf~7;
veid hi (void){ D4=buf 4; D5=buf 5; Dé=buf &; D7=buf_ 7; !

veid low(void){ D4=buf 0: Db=buf 1; Dé=buf 2; D7=buf 3; }
void write command(unsigned char dat)
{

buf=dat;

hif{);

R5=0;

delay(5);

ENABLE=1;

delay(10);

ENABLE=0;

delay(10);

low{};

ENABLE=1;

delay(10);

ENABLE=0;

delay{10);
}

void write data{unsigned char dat)

{
buf=dat;
hi();
R3=1;
delay{(5);
ENABLE=1;
delay{10);
ENABLE=0;
delay(10);
lowl(};
ENARLE=1;
delay (10} ;
ENABRLE=0;
delay(10);

vold write linel({void) { write_ ccmmand(0x80)};: 1}
void write line2(void) { write command({OxcO}; }

vold print lcd2{unsigned char aat[])
{ unsigned char count=0x00;
char *string ptr=dat;
write lineZ{);
while{*string ptr != 0x00) // =NULL
{
write_data(*stringﬁptr);
count++;




80

//1if{count==0x08)

string ptr++;

}

vold print ledl {unsigned char dat[]}

{ write lineZ();}

{ unsigned char count=0x00;

char *string ptr=dat;

write linel();
while (*string ptr !=

{

write data(*string ptr);

count++;

//1f (count==0%08)

string ptr++;

}

void initial led(void)

{

RS=0; D7=0; D6=0; D5=1;

ENABLE=0; delay({5000);//33

R5=0; D7=0; De6=0; D5=1;

ENABLE=0; delay(1000);

R5=0; D7=0; D6=0; D5=1;

ENABLE=0; delay(1000);//32

R5=0; D7=0; D6=0; D5=1;

ENABLE=0; delay(1000);

R5=0; D7=0; D6=0; Db=1;

ENABLE=0; delay(1000);//28

R5=0; D7=1; D6=0; D5=0;

ENABLE=0; delay (1000} ;

R5=0; D7=0; De=0; D5=0;

ENABLE=0; delay{1000);//Cc

R&=0; D7=1; Dé6=1; D5=0;

ENABLE=0; delay{1000);

R5=0; D7=0; D&=0; D5=0;

ENABLE=0; delay(1000);//06

R5=0; D7=0; D6=1; D5=1:

ENABLE=0; delay(1000);

R8=0; D7=0; D6&=0; D5=0;

ENABLE=0; delay{1000);//01

RS=0; D7=0; D6=0; D5=0;

ENABLE=0; delay(1000);
R5=1;

¥

0xC0)

{ write line2{);}

// =NULL

delay(10);
delay (10} ;
delay (10} ;
delay (10} ;
delay(10):;
delay(10};
delay(10);
delay(10);
delay(10);
delay(10);
delay(10);

delay(10);

void print data3 {unsigned char add,dat)

L
write command (add)

write_data{pattgc[(dat/lOO)%lO});

add++;
write command {add};

write data(patt ci(dat/10)%10]);

add+-;
write command{add} ;

write data(patt cldat%l0]});

ENABLE=1;
FNABLE=1;
ENABLE=1;
ENABLE=1;
ENABLE=1;
ENABLE=1;
ENABLE=1;
ENABLE=1;
ENABLE=1;
ENABLE=1;
ENABLE=1;

ENABLE=1;

delay (100);
delay (100} ;
delay(lOO);
delay {100} ;
delay (100} ;
delay (1G0);
delay {100);
delay{100);
delay {100);
delay ({100} ;
delay{100);

delay (100) ;
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}

vold print dataZ? (unsigned char add,dat)
{
write command{add);
write data(patt_c{(dat/10)%10]};
add++;
write command{add);
write data{patt c[dat310]):
}

void print datal (unsigned char add,dat)
{

write command {add);

write data{patt_c[dat%l0])};

S End Display LedloxZ-—---—--——--——-——-
[ Start set bit and Pin for Dsl820 -——-—--
sbit TMDAT = PO"~7;

unsigned char TEMBUF[2];
unsigned char temp, templ;

sbit TMDATZ = PO0"6;
unsigned char TEMBUF2[Z];
unsigned char tempZ;

sbit TMDAT3 = PO"5;
unsigned char TEMBUF3[{Z2];
unsigned char temp3;

f/=mmmm Start dslB20 chl ——--—--—————— e m
/-ir

void dmsec (unsigned int count)

{ // mSec Delay 11.0592 Mhz

uns‘gned int i; // Keil v5.2
while (count)
{
i = 115; while (i>0) 1i--;
count--;

1

*/

veid dmsec (unsigned int i) { for(i=i;ir=i;i--}; }

vold tmraeset (void)

{ // Reset TX
unsigned int i;

TMDAT = 0y
i = 103; while {(i»0) i--; // Bpprox 900 uS
TMDAT = 1;

i = 4; while (i>0) i--:
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vold tmpre (wvoid)
{
RX
unsigned int i;
while (TMDAT) ;
while {~TMDAT);
i = 4; while (i>0) i--;

bit tmrbit {void]

unsigned int i;

bit dat;

TMDAT = 0; 1++;

TMDAT = 1; i++; i++;
dat = TMDRAT;

i = 8; while (i>»0) i=--=;
return (dat);

}

unsigned char tmrbyte ({veoid)

{
byte

unsigned char i,]j,dat;
dat = 0;
for {(i=l;1i<=B;i++) {
j = tmrbit (};
dat = (J << 7) | (dat »> 1};
}

return {dat}:;

void tmwbyte (unsigned char dat)
{
unsigned int i;
unsigned char j;
bit testb;
for (j=1;7<=8;3++)
{
testh = dat & 0x01;
dat = dat >»>> 1:

if (testh)

1{

TMDAT = 0;

1447 L4+

TMDAT = 1;

i = B; while {1i>Q} i--;
else

{

TMDAT = 0;

i = 8; while (i»C) i--;

TMDAT = 1;

it++; it+t;

// Walit for Presence

// read one bit

// Approx 65 us

// read one

// wWrite cne byte

// Write L
// BApprox 4 uf

// Bpprox 65 u$

// Write O
// Approx 65 uSs

// Bpprox 4 uS
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1
vo

{

[ate}

1

vo

!
1

Vo

vo

{

}

vo

{
RX

bit

id tmstart (void}
nvert
tmreset {);
tmpre ();
dmsec (10);
tmwbyte (0xcc);
tmwbyte (0x44);
id tmrtemp {void)

unsigned char a,b;
TEMBUF[0] = 0O;
TEMBUF[1] = 0;
tmreset {);

tmpre {};

dmsec {10} ;
tmwbyte (0xcc);
tmwbyte {Oxbe);

a tmrbyte ()
temp=a; //
b tmrbyte

0y

if (b==1)

return;

TEMBUF[1]
a a >>» 1;

TEMBUF[O]

a & 0x1;

id dmsec? (unsigned int i)

1d tmreset?2 {void)
unsigned int 1i;
TMDATZ C;

i 103; while
TMDATZ 1;

4; while

(1»>0) i--;

= {i>0) i--;

id tmpre2 (void)

unsigned int i;
while {TMDATZ};
while [~TMDATZ);
1; while (i>0} i~-=;

tmrbit2  {void)

// dslB20 start

// skip rom
// convert

// read temp

/7

/Y
//

skip rom
convert
LSB

// MSB
// den't care negative temp
// 0=x.0 l=x.5
// adjust for thailand

End temp chl----——--7-————-——+

Start tempZ ch?2

{ for(i=i;i»=l;i--); }

// Reset TX

// Approx 900 uS

// Wait for Presence
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unsigned int 1i;

bit dat;

TMDATZ = Q; i++;

TMDATZ = 1; i++; i++;
dat = TMDATZ;

i = 8; while (i>»0) i--;
return {(dat);

unsigned char tmrbyteZ {(void)
{ // read one byte
unsigned char 1i,7j,dat;
dat = 0;
for (i=1;i<=8;i++)
{
J = tmrbit2 ({};
dat = (j << 7} | (dat >> 1);
!
return (dat);

}

volid tmwbyte? (unsigned char dat)

{
unsigned int i;
unsigned char 3;
bit testb;

for (J=1;3i<=8;]j++)}
{
testh = dat & 0x01;
dat = dat >> 1;
if {testh)
{
TMDATZ = 0;
i++; i++;
TMDATZ = 1;
1 = 8; while
}
else
{
TMDATZ = 0;
i = 8; while (i>0)
TMDATZ = 1;
I++; 144
1
}
1
vold tmstart? (void)
{
convert
cmresetd {);:
wmpreZ (];
dmsec? {(10):
tmwbyze?2 (Uxcc);
tmwbyteZ (Cxdd);

// read one bit

// BApprox 65 uS

// write cne byte

// Write 1
// Bpprox 4 uS

{(i>0) i--; // Approx 65 uS

// Write 0O

i-—-; // Approx 65 uS

// hApprox 4 uS

// dsl820 start

// skip rom
// convert
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b

void tmrtemp? (void)

{

TEMBUFZ[0] = 0
0

i

unsigned char a,b;
H
;

TEMBUF2[1]
tmreset? ();
tmprez (};

dmsecz (10);
tmwbyteZ (0xcc);
tmwhyteZ (0xbe);
a = tmrbyte2 ();
templ=a; I/
b = tmrbyte2 ();

if (b==1) return;

TEMBUEF2[1] = a & 0xl;

a=a »> 1;

TEMBUFZ2[0] = a + 1;
}
S ——mm e
e

// read temp

// skip rom
// convert
// LSB
// MSB

// don't care negative temn
// 0=x.0 1l=x.5

// adiust for thailand
End tempzZ chal ---—-----——--

Start temp3 ch3 -——---—-———-

vold dmsec3 {unsigned int i) { for(i=i;i>=1;i--}; }

vold tmreset3 (void)
{
unsigned int i
TMDAT3 = 0;
i = 103; while (i>0) i--;
TMDATI = 1;
i = 4; while (i>0) 1--;

vold tmpre3d {void)
{
RX
unsigned int 1i;
while (TMDAT3):
whiie {~TMDATZ3);
i = 4; while {(i>0} 1--;

bit tmrbkit3 (void)

unsigned int i;

bit dat;
TMDATI = 0; i++;
TMDAT3 = 1; 1i++; 1++;

dat = TMDATZ;
i = 8; while {i>0) i--;
return {(dat};

1

unsigned char tmrbyte3 (veid)

// Reset TX

// Bpprox 900 us

// Walt for Presence

// read one bit

// BApprox 65 uS
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}

void tmwbytel

{

// read one byte
unsigned char i,3,dat;
dat = 0;
for (i=1;i<=8;i++)

{
j = tmrbit3
dat =

()
(3 << 7} | (dat >> 1);
}

return (dat);

(unsigned char dat)

unsigned int i;
unsigned char j;
bit testb;

for {(j=1l;j<=8;]++)
{
testb = dat & 0x01;
dat = dat >> 1;
1f (festb)

{
TMDAT3 = Q;

1++; id4+;
TMDAT3 = 1;
i = 8; while
1
e.Lse
{
TMDAT3 = 0;
i = 8; while (1>0}
TMDAT3 = 1;
i++; 1i++;
1
!
}
vold tmstart3d (void)
{
convert
tmreset3 {};
tmpreld (};
dmsec3 (10);
tmwbyte3 (Oxca);
tmwoyte3 (0x44);
}
void tmrtemp3 (void])

{

unsigned char a,b;
TEMBUF2[0Q] = 07
TEMBUF3[1] J:
tmreset3d {):
tmpre3 (),

dmsec2 {10} ;

1l

// write one byte

// Write 1
// Bpprox 4 uS

{(i»0y i--; // Bpprox 65 uS

// Write O

i--; // Rpprox &5 uS

// Bpprox 4 uS

// dslB20 start

// skip rom

// convert

// read temp
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tmwbyte3 (Oxcc): // skip rom
tmwbyte3 (Oxbe); // convert
a = tmrbyteld (); // LSB
temp3=a; I
b = tmrbyte3 (); // MSB
if (b==1) return; // don't care negative temy
TEMBUF3[1] = a & 0Oxl; // 0=x.0 1=x.5
a = a »>» 1;
TEMBUF3[0] = a + 1; // adjust for thailand
1
e e e End temp3 chald ————-—=—~--——

void red temp(void)
{
FA=0;
tmstart {);
tmrtemp ()

L

tmstartZ () ;
tmrtemp? () ;

tmstart3{);
tmrtemp3 () ;
EA=1;

templ=TEMBUF[O0};
temp2=TEMBUFZ2[0];
temp3=TEMBUF3[0] ;

J [ mm e oo End  ds1820 Chl ===——=———————————m o

vold set temp (voild)
{
L =1;
keyin=0;
key index=1;
key[1l]=numi;
key[2]=num?2;
key[3]=num3;

while (L}

{
G = 1;
scankey ()

/iifikeyin==12) {1=0;ped(); keyin=0;}
1f{cort>5000) {cot=0;L=0;}
numl=key[1l];

numZ=key[Z2};

num3=key[3];

print dataZ {128, keyin);

print_datal(205,numl);printidatal(206,num2);print_datal(207,num
3}
if(key indexr>=4)
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stempl = {(key[l]*100}+{key[2]*10)+(key[3]*1));
dmsec {100) ;

ped(};

L=0;

void set clock (void)

{
L =1;
//keyin=0;
key index=1;
key{1]l=numl;
key{2]=num2;
key[3]=num3;
key[4]=numd;
key [5]=nums;
key[6] =numé;

while (L)

{
G = 1;
run=1;

scankey () ;
//if(keyin==12) {L=0;ped() ; keyin=0;}
cot++;
1if{cot>5000) {cot=0;L=0;}
nunml=key[1l];
num2=key[2];
num3=keyf3];
numd=key{4];
numb=key[5];
numé=key{ €] ;
print dataZ (128, keyin);
orint datal(192,numl);print datal{123,numi};
print datal{19%,num3);print datal(1%6,numd};
print datal (198,numb);print datal{199,numé);
if (key index>=7)
{
num h={{key[1]*10)+key[2]];
num m={ (key[3]*10)+key[4]}:
num s={(key[5]*10)+key{6]};

dmsec (100} ;
ped{);

L=0;

G = 0;
run=_;
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vold main {(void)

flmmmmmmmmm———— Intitial set org rs232 =-=m—r=————————————
dmsec (100);
SCON=0x52; // rs232
TMOD=0x22; // auto relocod timmer O
PCON=0x80; // rs232 * 2
TH1=0xfd; /7 11.059 Mhz at 9600k/s
TR1=1;
f e ——— int timer0 set ————————————— e
THEO=0x47; // 100 usec 11.058% > 1
TLO=0x47;
TRO=1;
ETO=1;
f === int EX0 P3.2 -——---
//ERO=1;
//TITO=1;
{ ] m————= int ex1 p3.3 -————-
//EX1=1;
F/IT1=1;
[ /=== Run int ~—w==--m-—--
TRO= 1;
EA = 1;
f i —— Intitiel 1ledléx? and test--—————-mmmmmm o
f A m e e

//---128 129 130 1231 132 133 134 135 136 127 138 139 140
141 142 143
//---1%2 193 194 19% 196 157 1%8 18% 200 201 202 203 204
205 206 207

ENABLE = O;

delay (6500]);

initial lcd();

write command{(0x80);

print lcdl ("Test.Lcdléox2Line"};
delay (6500);

print lcd2("012345678%abcdef™);
initial led();
dmsec (65001} ;

printf ("\n Power On Board Micro 31 ");:

BEEP = 0;delay(6500}); BEEP = 1;
AT H ST Intitial portr=—rsrssw=smrror=r




S0

En = 0;
EA = 1;
//ES = 1;

delay {100);

delayl (650);

num_s=0;

num _m=0;

num _h=12;

stempl=35;

printf ("\n Running Program \n\n");

while{l}
{
//-—— Lcd 16x2 show

print data3 (128, num);
//write data('T");:
//write:data('l’);
//write data('-"'};
//write data('3'}
write data(':');
print data3{133,templ);
write data(':"):

print data3{137,tempZ);
write data(':');

print data3 (141, temp3):

’

print data2(1%2,num h);
write data(':");

print data2{l135,num m);

write data(':');

print dataZ{12%8,num s);

write data(" ')

write data('S');
write data(’ ;

('sh)

(Tt')

write data{'m');
{('=

2

I

write data('=");

print datal (205,stempl);

//——— kevin 4x3 show hyperterminal

scankey{)};

red temp();

if{keyin==11}{set clock();delay(10);keyin=0;}
if{keyin==12) {set _temp(); delay (10} ;keyin=0;}
numx=(templ-tempZ-temp3};

num = {numx+3);

eise{relay=1l;delay(6500);relayl=0;relayz=1;}

//-—— show Timer 0 hyperterminal
//dmsec{10);
/*

printf{"\n Keyin:");
print_dat {keyin};
printf (" Time:"}):

if(num=>stempl) {relay=0;delay(6500);relayl=i;relay2=0;}
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print dat (num h);
printf(":™);

print dat (num m);

printf(":");
print dat (num_ s);
*/

// Read temp'c dslB20

/*

dmsec (10} ;red temp();
printf (" Stempl = ");print datl{stempi};
printf (" T1 = ");print datl(templ);
printf (" T2 = ");print datl(tempZ);
printf (" T3 = ");print datl{temp3;;
printf (" Num = ");print datl(num);

*/

// Read Port PBO,Pl,P2,P3
//printf (" PO-");print datl{P0O};
//printf£{":") ;print datl(P1l);
//printf{":") ;print datl(P2);
//printf{":");print datl(P3);
//printf{"-E3");

void timer0{void) interrupt 1

count_ sub++;
/fcot++;
//1f{cot==30) {cot=0;display{};} // scan display 7-segment
//test=~test;
1f((count sub>=50) && (run==0))
{
count sub = 0;
//count = 0;
//countl = 0;
msec++; //-—-msec at 11.05%Mhz---
if(msec>80) {msec =0;num s++;}
//num s++;
if{num s>58} {num s=0;num m++;}
if (num m>5%) {num m=0;num h++;}
if inum h>23) {num h=0;}

/*
Voidserial (wveid) interrupt 4
{ if(RI==1)
{ RI=0;
switch (SBUF)
{ case't':set temp();break;

case'c':set clock();break;

case'0! tkeyin=0;break;
case'l':keyin=1;kreak;

case'2':keyin=2;break;
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case'3?
case'4!
case'5?
case'ag!
case'7?
case'g’

case'9’

tkeyin=3;break;
tkeyin=4;break;
tkeyin=5;break;
tkeyin=6;break;
tkeyin=7;break;
tkeyin=8;break;

tkeyin=9;break;
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o a 6
IﬂiLLﬂi&lﬂ']ﬂJ Flalﬂ'l'iﬂ'l@"l%ﬂaﬂ?@aiﬂ']u LI e

#$#inciude <sfr51.inc>
org 0000h

main:mov p0,#0ffh
start:jb p0.1,cheak
limp start
cheak:clr p0.4

jnb p0.3,mocback
loop: jk »0.1,mosto
ijmp cheak

mosto:jb p0.0,mostep
lijmp start
mostop:seth pl.4
limp relay
moback:setb p0.4
clr p0.5

jnb p0.2,stop

lijmp moback

stop: setb p0.4
setb p0.5

jb p0.1,cheak

ijmp stop

end
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