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Abtract

Oxygen Pressure and Alarm System in digital presented in this project is
application of PIC,16F877. The system monitor oxygen pressure level and activates the alarm
when oxygen pressure lower than preset level . This system also check the voltage level of the
battery in the power supply unit and warning when battery needs to be recharged. In addition, the

size of all circuit are designed to be able to fit the space of existing gauge.
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A0 o5 0T a ( Peripheral ) HasAMAVUARIAHOU 7

naauAMamaiinvosnielszuianana1ameli Microcontroller PIC16F877
- wwlsuaanaradlunu RISC
- IMdadiod 35 A1 e 14 1a
©° c‘» Y ) a % a =1
- anmida i dnansdsanaraiion 1 laRavesdynamitng wietlszun 250
i TuImai dygannwninwd 4 MHz sndugaiidaniings Taass 14nal
2 lanna voadyannnwm
~ < v
- UAUAN 8 TEAY
as Y a g P . Y
- DTMEANT0 190 WEAIATE 3 1WA Ao tuB AT ( Direct) LUUIAsdDN
v o o i
( Indirect )it YUTUNNG ( Relative )
nuautamanatnvounesmoialu Microcontroller PIC16F877
U s Pl o a oA ] " ~ 7 a A
- Wlviiwes / nuees v 8 Ua Ae TMRO wisunulSanamosvuia 8 Uan
v
a0 Tsunsyla
= 4 4 4 a =1 Y 1Y =1 I'd
- Wlmilwes /wuaes vu1a 16 Ua As TMR1 WisuiulSainaaes
= r'd s J a A Y v =1 I'd
- lndwes 7 wuees vuie 8 e e TMR2 wioudulSanaaasias Inaaina

(@05 UUIA 8 1A



a a 3 <] a A Y Y a

Huduwn 33 naunsofmuaiiunsuynnsodmn 1a laeddsy
v ' '

a a s a a L

UNITUET ( Sink ) gaga 25 Haaueuiaow
Y

=1 a a a (B

UNITUE®I ( Source ) gaga 25 Haausuilaou

11995 @0 eI BYN TNV SPI

AanUfow q

= 4 a o
WWUIDIDOU IS ( POR : Power — On Reset )

= @ 4 o @
fiweson Indes i (PWRT : Power — Up Timer )
=t a I'd d W 4
NooaFaawmasams aowIniiines( OST : Oscillator Start - Timer )
acg P D/ s . ) o a s
TIonvasn Iniues (WDT : Watch Dog Timer ) WIBUAUWITODAUALALADT RC
4'4 [ 9 ) =) =S a 4?
meluwderrelimsmauved lulasneu Insamosiadosnngavy
Hosiumsiaasndoyalumiteniui
=} q' v I~ aa 4 Y]
Hszuunmsn)dsunlasdyapunnomiasniuaineaailysal lua .
§i Tvuedsendanata nse aad1vua ( Sleep Mode )
A a sHq Yo o Y

A3 0IA DN DT VD ATALAINDS N IFIM AT 1A

=1 9 Y 1 1 ° ) < o o 1
mseutdoyaigrnioanuimislylulasaeuInsamositlunyuounsuriu

9 =1
v e 2 v
L dy 'd
g1 1w 2.0 - 5.5 Tan
Usuranas lense e Tl

Y 1 B\ A ,;’ d @ a “
- deend 0.6 Uanuendl Ivides +3 Than dyanuuivninnud 4 MHz
U] d| c; ds, Jd w a 11'
- 20 TuTnsuend 1 lvies +3 T danauniniaud 32 kHz

- eonh 1 lulasueuilvazeglu Tnuaady (Sleep Mode )

a011AuN55MVD9 Microcontroller PIC16E877

v Yo ' " ° '
Microcontroller PIC16F877 lﬂi"UﬂWT’U'iﬁ’QW‘H’JU‘iJiglJ']a("lﬂ HUUANMHDT HUAY

0 - P a & o v s /g
Murunandiamans tag WUwdURNO N wsoudsswn gl lninesuasenvaen

Y 7 o <
AT NNyl Aaadlugli 5

Microcontroller PIC16F877 Un159A@5IHUIIAINIIA1

De

[

1 ° =1 I~ 1 o = ac
wueanNs Usunsy Blassaratuniieanuswuunvlay (Flash) Hvuie 8 nla

ad ad o a
D5a laglu 1 050 Jvwe 14 Ua

! o ¥ 4 1 d
HUIUNITNDIVDYA DOWIOH VUIA 256 lua
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3 [ ° o aa do
wihganuseyausy  Idsumsimuamsiiuiiuiimaesimuaniutoya
aa L4 o
w5o Saines Iauuia 386 s
Y X ' o a‘/’ [ o~ ¢
MadieaNus M muavesilelszmananamolululnsnouInsames
dy o b4 v A Yy v o At A k4
tiannsanszild 3 dnbue Ao uuy Taoase Tagdoy vasuuud@ning Taoiisiamasiuy
FSR ( File Select Register ) mtiiauaumsindamizennuimny Tasdou
A rr o & Ao ¥ ¥ o < oM (g
weluTasneu Insames haumusidaiimuald - doyavesyadidie:gmirlhing
yyq aa Jo o ke g (o o A o y < i
hisTawesmde amiuvsgndean lgnsesaeania meimsnunu Indueiiamualu
@ J dyu [ [ ° a - . v a
a1 luTasaeu Insames wenvniideds TnluguinizoMmanunatinmans Inor 113953707
< 7Y
WANTAIY
MUWANUIIMIAUAMAAT (Arithmatic Logie Unit: ALU ) B39 8 1ia @ 11300
A 3/ a o ¥ < ~ o
M5 10 ay @endoya tazilsziiananuaodn Tasldladuyanu Tlumsia ALU o
Y A [YRPN R ~ g o Y 2 aa ¢ e oy A
ApMI 193 MA0IBI0 W Ao B9 CPU luanunsniiazdnda 53ames W ild Tavasaile
° o) 1 a . a o - . a % 8 8 L=l
ALU Y19%4ziRan0 ANA ( Carry Bit) IANANNA ( Digit Carry JUaslaguo ( Zero Bit) 143
a L4 @
INADIWIANT ( status register )
[} d a I} @ S Yy 4
Tudvp I AdUWN Microcontroller PICI6FS77 141001 5 woiafo Wosa A B

a

CDuaz E Tnolunosa A 15 09 Ao RAO - RA4 §1115U RA4 Gala Ty usndmsusuda

E) o

~ @

a ' P2 o/ ¢ A @
NI Innwuen Ul TMRO A10 azwesa A dadluwesailesudyniseuiaen
INNBUDN WOTA B i1 8 Tia A RBO - RB7 dmsy RBO daldiiluaduwndmiudnygyinduy
7w d Y
K9351UaY
MIMNHUATINIEMTINNVL Microcontroller PIC16F$77 11 uninveaa Ui uiia
o o . g y Sy o v o do 9y o o A
T91192M 31U ( Timing Generation ) FIA0IMOTUAUWUTNY INILOTNG 3 772 Ao
do 4 o
- IWNDTON NS
a I'd d @ | L4 s
- POATAANDTAMTAD W INIINDS
2 P ¢ s o o . = q Yo
- Aoavaon lmings  dmiTY Microcontroller - PIC16F$77 duniniivg 1ddynm

EmnInMeuen Iasaoi OSCl uag 0sC2 wivaz Idanauiimainnieludlulns

~ s gy e "o Y v d A a
AU INTALADIIDIN lﬂ IaoMIne MUY uazmmuﬂizmwmm
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. Program Data
Davi
e FLasy | Da@Memory | cenpom
PIC16F873 4K 192 Bytes 128 Bytes
PIC16F876 8K 368 Bytas 256 Bytes
13 Dala Bus PORTA
<7 Frogram Gourtor] z -
FLASH I @ 14
Program
Memory RAM =t :
8 Level Stack Flle B
(13-biy Reglsters I
Progeam PORTB
Bus
»
Instruction rog 7
1 Diroct Addr 7 ¥
| ,’ Pes
| e
| »
8
L= PORTC
3 ™~
Power-up MUX =
\V Timer ‘ 1
Instruction Osclilator A N
S e )| N T 7 |
Control Power-on B
Raset 8 4
b
Timin. Watchdog
®<:f> Genoration [} Timer W reg
OSCACLKIN Brown-out
OSCACLKOUT Resst
In-Circutt
Debugger
Low Voltage
Programming
MCLR VDD, Vss
TmerC Timer1 Timer2 10-bit A/D
o i i it
!
g ! ! !
Dala EEPROM SYrapnoys

CcCP1.2

Seral Port

USART

Nots 1: Highor ordor bits aro from the STATUS register.

RAO/AND
RA1/AN1
RAZ2/AN2/VREF-
RA3/AN3/VREF+
RA4ITOCKI
RAS/AN4/SS

RBO/INT

RB7/PGD

RCOM1OSOMICKI
RC1/T10SIICCP2
RC2/CCP1
RC3/SCK/SCL
RC4/SDI/SDA
RCS/SDO
RCETXICK
RC7/RX/IDT

=
gﬂ“ﬂ 2. Suaas aorflaonssunieluved Microcontroller PIC16F877

3180210YAVIAG 9 Y89 Microcontroller PIC16F877

OSCI1/CLKIN
OSC2/CLKOUT

MCLR / VPP

dmsvtloudyaraunwmannuvasduianisuen

dmsutloudyauninosngniouen

3
1117 Reset
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PORTA 111 Bi-directional /O port

RAO/ANO
RAI/ANI
RA2/AN2/VREF-
RA3/AN3/VREF+
RA4/TOCKI
RAS5/SS/AN4

port

DUIAONIUNN 0
DUIABNBUNN |

a A v Y a
PUIADNBUNN 2 130 DouITIAUD1ITIAY
pUIABNBUNN 3 150 HounseausiadauIn
11 Clock input #1151 TIMERO

Lﬂuauwaaﬂﬁuww 4 %159 15U slave select for the synchronous serial

PORTB (11 Bi-directional [/O port

RBO/INT

RBI1

RB2

RB3/PGM

RB4

RBS

RB6/PGD

T sunsunuoynsy
PORTC

RCO/T1IOSO/T1CKI

RCI1/T10SI/CCP2

output / PWM?2 output

RC2/CCP1

RC3/SCK/SCL

mode

RC4/SDI/SDA

Al I'C Mode

RC5/SDO

RC6/TX/CK

RC7/RX/DT

‘\JWﬂTi‘U'E)‘lTﬂ{]lQW'JzﬂTiﬁN]u%WﬂﬂWUU@ﬂ
Bi-directional I/O

Bi-directional 1/0

B uyndmsuns Tsunsuiiseduus afusn
Bi-directional I/0

Bi-directional /O

" \ =) . 5 f o [
interrupt-on-change-pin ¥ 38 In-Circuit Debugger pin @#1131N19

<
134 Bi-directional 1/O port
v & »
191749 Timerl oscillator output 39 Timerl clock input

4
Y o o . 3 i A " p -
1411) 1319 Timer! oscillator intput 1159 Capture2 input / Compare2

Capturel input / Comparel output / PWM!1 output
Cl“lsf}ﬁju synchronous serial clock 1O ﬁﬂumﬁ]m%ﬂu SPLitaz I°C

s g v 9 ¥ 3 - S a v
nsaiAlady SPI Mode v 19Tl uvna uvnnTonaduynnazidinng

iWlunieeendoyaves SPI 145U SPI Mode
USART Asynchronous Transmit N30 Synchronous Clock

USART Asynchronous Receive H3o Synchronous Data



13

PORTD #ianualsznoudis RDO—RD7 1ilu Bi-directional /O port #3© parallel
slave port 1o aonylulas I swaeesiia

PORTE 111 Bi-directional 1/0 port

REO/RD/ANS U1 read control for parallel slave port W30 pUIAANAL Wn S
RE1/WR/ANG U1 read control for parallel slave port W30 aumnnﬁuwn 6
RE2/CS/AN7 U1 read control for parallel slave port W30 01RO 7

L4
Vs VINT1IA
Voo 1 vy auan

u 19 9

NC Ll e,

PDIP
MCLRAPP ——[] 1 U 40 E] ~— RB7/PGD
RAQ/ANO <—a-[] 2 39 [[] =—s RB6/PGC
RAT/ANT ~a—a=[| 3 38 [ ] ~-~— RB5
RAZ/ANZNREF - ~a—[] 4 37 [[] -—» RB4
RAZ/ANINVREF+ <a—a=[] 5 36 [] =—s RBYPGM
RA4/TCCK! e—[] 6 35 ] -— RB2
RAS/AN4/SS -—=[] 7 =4 34 [] -— RB1
REO/RD/ANS <—=[T] 8 I~ 33 [[] ~—= RBUANT
RE1/WRIANG <—a[] 9 4 32 [] <«—— vor
RE2/CSIAN7 =[] 10 = 31 [] -—— V55
VOD —— [] 11 o 30 [] =—= RD7/PSP7
VS e [ 12 © 29 [ =—+ RD6/PSPS
OSC1CLKIN ——=[7 13 S 28 [ =— RD5/PSP5
OSC/ICLKOUT <——[] 14 =5 27 [] =— RD4/PSP4
RCOT10SOTI1CKI <—a[] 15 Q. 26 ] <-—» RC7/RX/DT
RC1T10OSIHCCP2 -—e[] 16 25 [] <—s RCS/TX/CK
RC2/ICCP1 a—[] 17 24 [] -«—w RC5/SDO
RCISCK/SCL -—=[] 18 23 [[] =— RC4/SDI/SDA
RDOUPSP) a—e[] 19 22 [] <~—» RD3/PSP3
RD1PSP1 ~—a[] 20 21 [] -— RD2/PSP2

gﬂﬁ 2.6 uaaiswazideaviae 19911619 9 Y84 Microcontroller PIC16FS77



Data Data Latch
Bus
D Q
\
WR Lo
Port —
= CK Q
TRIS Latch ’—@
*= 0 Q ) N
WR
TRIS p— E
cKk L Q Vss
Analog
Input
Mode
<
RD
TRIS TTL
Input
Buffer

/] Q D
EN
RD Port {><>

To A/D Converter

-

Note 1: I/O pins have protection diodes to Voo and Vss,

31N 2.7 1aANBUNN RAO -~ RA3 1Az RAS

Data Data Latch
Bus 0 Q
WR 1
Port
——&_D—‘ N 170 pin‘!
TRIS Latch
D Q Vss
WR
TRIS ckQ | % Schmitt
Trigger K\7
Input

Buffer
RD
TRIS

EN
RD Port {>o _I

TMRO Clock Input

<l

'Note 1: 17O pin has protection diodes to Vss only.

= a
31]71 2.8 LAAIVIDUNN RA4
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AID
Converter

VAIN

CHS2:CHS0

(Input Voltage)

DA

VDD
VREF+ : ‘
VIR W 4
(li{/ererence ! o
oltage) BRI
I
PCFG3.PCFGO
VREF o
Ref $ :
SR N\
NIl vss

PCFG3:PCFGO

Note 1: Not available on PIC16F873/876 devices.

RE2/ANT(Y

RE 1/ANG(")
REO/ANS()
RAS/AN4
RAJ/AN3/VREF+
RA2/AN2/VREF-
RAT/ANT

RAO/ANO

< < o
Eﬂ‘ﬂ 2.9 UA9A ADZLATUUDINIA Analog to Digital Converter
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Y % <

M3FNH PIC AulnganaaixauuuHaniad

Tu@a LCD (Liquid Crystal Display) @131300031)520nauadnyaev0amsnaaing
14 3 unufe LCD uyusnvse (character LCD module), LCD t1un31n (graphic LCD

L4

module) o LCD Hywaniuua (segment LCD module)

LCD uyudnusz 1uluga LCD Aansnnaaaddnusinag 1azin3omineaian

< ‘: 4 A ' - 4 Y o

18 Taoa3 19NN MR WAZILAUIY W3 0ITN 1 APAILATNY (dot matrix) 1AB119
1411 2 yurafio X7 yauas 5X10 99 (Fraviusnitludnuganannuou dudmdaiy
$1UIAMIUNIAY) NoNIINTNAY LCD suviiannsataasdonn i 1 usnianiouinn
3N Y ,.; (Y] ' . :
A1d Juagnuguues LCDATLA

cD npunswln Hanwuz TnasadiadwnuTuaa LCD w1 inas: aunsnnaaido
yardl i Idnys faav nsouinoiaz g amwaziton o iz iegiuny

=) a 4 3 < : A 9 Yy

aziduavaInpaaInTueelyga LCD AN A 1inaved LCD vimiiinawvinalinaonld

w A o S a9,
Tuilygiinuinmsimuuiluduainie

4 < y =1 a v I ¥
LD npysnmud HuTuga LD nuumnaaiamasniiaa waiiuannuand o

[ ' - av A ' @ < o aa o Aaa 4
N LED 7au lasdsnaimiunna Tvan wun-iumlhﬂummnmmumm
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Ry ™~ M
NHIMOMANAN WIzdoMINMIMIANTL T

17
= — cL1
AIUNVUBALATIN WAINMUUAAULIRY —F—P CL2
Vier wougp M
GND —»p
By g
0SC1—p © b2
& c & =
OSC2:y o= g = bs:
& (o © 2
—_ G L s o
4 @ .
DD RAM Iy "
RE—¥) = g ok B A 4 Lo QS, L >
— S, > £ 800 X 8 ua & & | comi-comie
o [< A c g c
E —p S 7 7 S vie 4,;?5 R
=8 @ = g
x Y =X '
— £ | JE {o )2
DB4-DB7,| = e g e \ S
DBy E = Y Vv “N= =
= B N |- ag =
DB0-DB3, 2 we CG RAM CG ROM £ o g
512 fa 7200 da vm 2
% I' ; %a 7 ,
z =y SEG1-SEG40
@ [
& 2
=
Busy &
flag
v\ =
- VA §—% 5 54
e
E O 43 A
w - Vi o> Y YVY
3.3 v
= e WwasTayaTwIU
= Va Hudauaauniy > Fuasamae’ 40 Oa D
vs —»

= . o
gﬂ‘n 2.10 "lﬂammmmsmmumaﬂu@a LCD uyyonuie

00335
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s1wazideaneIny LCD
d z: 1 [ 1 2 dy
Tuluqa LeD szlidvlsznouman q 3 daudail
@ . g = = v o @
faaaana ( display ) melwdunanvarneunsouaasna limulasedonaanin

E4 '
nouen Asiudedediyu lumsyesdeyaiugaanauuao LCD

II LCD MODULE 16X1 LINE

271 1 : GND

U1 2: +V

91 3 : Brightness J3UANUFINY
U1 4 1 RIW

215 : RS

U6 B

Y1 7-14 : DO-D1

gﬂ‘ﬁ 2.11 jinuazmsiaviluga LCD nuudnuse
fanunu ( Controller ) Hlufifudayaninginainoueninaiugumiinuyes
TuAa LCD 151 auvemn udaedidnus nioimouwnosimos ifudy faruauii 19l
TaonmeFnfion1dfe wos HD44780 waz HD61S30 Ao HD44780 3=AIIAL LCDUA
onuse a1 HD61380 1daruay LCD uuunswiln
@27Y  (Driver) Lﬂuﬁﬁuﬁigﬂpmi]mﬁamummﬁuiﬁﬁmﬁﬂwm317014091mﬁ

fvua FURNGE 1Gun 1wos HD44100H wag MSM5259 iudu
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Tnssaameluvesdinuauluga LCD
TumsldauTuga  Lep sufludesinnudlafoaduTaarahaasdmidanldly
YA A ' ] ‘:1” Y] 1 o Y n vy
msnuauInaeney ludiutivesndlegaluga LCD nyuonvse wmsizansmdnla1d
' = < a § ~
el 7 fuvden laozunsuneluvessiaiuny LeD wes HDa47s0 F4l¥luTuqa

LCD uyudnuse Usznouaie

'
~

LY ia 13 [l ~ 9/ a " W [ w - A A
iesdunamiana huduildlunmsaadesudsoyaivmniunwuen Wioi
wmeneadoyadioannioludiniun
a d o Q'J X Aa 9 - [ o o
?%mﬂﬂiﬂ]ﬁ& ( Instruction Register : IR ) tﬂumﬁlmmhmmwngammmn
s A o v
gunsaimouonmiori lprugumsnanana
usafuYoyauaAIHa ( Display Data RAM : DDRAM ) 11 on s wsuiinh
Y o g A aa < < ° ~W N
wininudeyaiuinnismaes DR dnauauazihteyaluy DDRAM 1 1Alan151 ( Look
o o ~ g 5 ! o g o o A4 o o
up-lable ) vos1onyI U Tumisenuiisesuazsunudionys o hiuaaaiaa
HAAIHD
I Y ' ° ~ < g
FIUNUAINNYS ( Charater Generator : CGROM ) l“ﬂumnumnmnmnﬂ%muma
o o 4 o o 7A ' o Y e A o«
AR NBING oAy dnaina wAsaoeen luaaiidamaassan lainnn 7200 tia Tavas
gneudromvaadeyali DDRAM
.Y ' o ~q ¥
UIUNUAIINYT ( Charator Generator RAM : CGRAM ) Lﬂ'tmuwmmmusuwh
< [ ~a v a a 4? ] Ad o o q = ) Y
mudnyuninsaaianiulng. unsandioneily CGROM s @Woudoyaaaly
CGROM @18 INIWANIZUIBIWAININ CGROM (99
Ao Y ooy ° o 9. v ¢
uvlan BUSY  fluauiimihisdseniusmaiinuue sianunsiangeing
' o v - oy A o & auyn'VL S vy A o
HONNTIUI AImuguEaui v udoyansemdinia i duiunoumsaatoyaniemd
o
NGIINUANA0 NI AU T TUEY0 Wan BUSY Hifunets
Taga LCD vina 16 639083 1U35NA (LCD 16 x 1)
o o ~ L) P4 < v W o
dwinToaa LoD Ao lFlumssoudlumsnaaod iuving 16 §onus 1 U359A
A ' <% 5 oo Y I~ A Y a A
e Imgn it vazitlulaa LCD Mllasaiutlunasgiu Ideannaiusie wasl
' o Y a a a a
Msszgesananuoon hawdnaa 01 LMO20L WwoI8aT | DMC-161174 voinoUn
3 g ¥y 1 oy g < seiq YA sa o oA s
TN (optrex ) 1uAL nasgelsamuneuInsamesn1FAoUOTRINUTUABIUDS HD44570
UYBIFANY
= J y q’;’ ay ~ [ d‘ g
Tuga LCD vna 1ex! Tnaelyauisdu 14 viimstaunadlugli 8 dmsvsw

¥
AZIDUANITRINUUDIUAAZUINA
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RS R/'W E MIMOU
0 0 % WYURAIT
0 1 IUADIUZVDI LCD
1 0 j Woudoya
k2
] 1 y 91UV

d‘ o v ° ' @ 1 ——
gﬂﬂ 2,12 M5 WAAIANNAUNUTURINITTNUI IWAUIEN IV RS R/W 1y E 404 T
AA LCD 1onuse
1 J
Vi (U1 :aongig

3
V. (ur2ysaoldides+ s Taa

DD

< a o [ 4 @
VO (113) TN unasuns el un mdud uue ansiaaana
< a 9 a 3 A o :j '
RS (11 4) ; luvunalylumsuensiiavesdoyanminsdszyiana luymgium
<! o o aa L4 A Y o v Aaa J 9 dyd Y ~ 3|
Wuidsimaes R nioduloyadmsuiiames DR Tasthniiilu < 07 deyaniunziiu

'
A

o o "y g v < Y =
Adquad it « 1 deyai davziludoyafiugaana
peag { = Y 9 < o
R/W (11 5) - fuanilddenmsuSedoudoyaiy Leb duilu « o Wunsimua
=) ' < S| ' Y
Wigudeyauad iy szifluniseiudeya
< a Y o
E (v16) - 1Juvuduedia LeD Tdkams
DO - D7 (¥1 7-14) - 1wy doyasznine LeD fugUnsainousnyuia 8 da
al" —_— Y 1 [ = [ Y o o [ d'
DIV RS R/W az E azldnusunulasiianuduiusiudegin 9
Mdanunulana LCD
a o o v ' ' Y o =
lums@susrdeadluaaniugy uiueunazasasimualian RS uagR/wW uc O

A v

udavsumidemull fdsaunuluge LCD veadnauny HD44780 AdAnydisa

=
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o q:/ d
1. AFuARYIAIMATAINA (Clear display)

' [
o (=t

o o ° 1 1
ideyamiduiiu oxo1 Wumdeilfidoudeyareaite wse space 1911114 DDRAM

LY

1

v
@ < =Y

:/’ y aa Jdo o o o
WA 1WeAIAIUANIDNEAIAR1dail agiimsiivuaoARsEYae DDRAM 1ilu 0 1n05 w03
o 1o [ A Y a =& 1 < @

wnau llegidumisdeiogaussveuaana uduwala D (Farznadnaluniondy) i
a i

2. Maq (Return home)

Y o ya 4 o o qy ¢ s A A o o o 'y

apaimualiie 1 iuddalfinesiwosinaounnau luddunisogavosranda

1Y n oo P 3y o w o o dy A

A uAtoyaUuvevBnaaINa lndsunay Wufe Yeyamidevesdidaiivziiiu 0x02 u3e
v

0x03 18

3. mduaeninuamsiloudoya (Entry mode Set)

3
° v A

Hy1wazBonveglunudoyadide il

0 0 0 0 0 1 I/D S

i 8 Wudeildlumsmmuadnumzyosmsuaara iiofiniidoutoya dnda s

'
v A5

< 4 a ' @ o 4 1 VR a @
W« 1 iileinadoyalviunsaLdaIna A1NB a5 IZgNUR LARIONHIToYARNITNAY

P " Y S et i A a oy Vo % ¢ A v Py
th‘VﬂQ"IﬂU LL@QWW‘]ﬂUWHLﬂH Q™ !JJ@Lﬂﬂ';Uf]‘J;l'ach"ilJﬂme@51“]565%3&51@“ lﬂ"vﬂQ‘U'ﬂl’a

=

iia yp Wudaildfimuan Welsuniesudoyaudl v liimamsauos DDRAM
a d? A & Y a dy - p A a{ vy
wuiuvseanamitaeamsd  Taodbaiitdy 17 1saRTavey DDRAM giiiuiunad

[~
Wy “0” upAASAILANAY

v v
< o i o

. [ . ¥ . "
Ay Yeyamdeiinadudmsufideti ldun 0x04 —0x07 (4 Tainiide ) nazildio
A =2 o YA a oy q s = ~
AB 0x06 1D Mrua Tndanaveyalnl wedimosaziaon hlmayniio naznonasavod
' b4
DDRAM 131

4. MTINIVANMIUTAIND

¥
@ A

liswazideavosguuudoyasidedai
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v

a Y Y a

iia D 1Fnugumsilallavesveuaana Sdatidu < 1 "szidunsitlasonaaina &1
[~
Wy« 0" aztlunstaveudana

a 3 [ t4 4 S YA L4 r'd
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Set up CPU

! STOREP = 600d ?

STOREV = 217d

I
|
Y

Secret =00 h

" SN/ Y 7 N
call Set LCD

Y

call Delay

|
i

W R Yo B

e — R

call LCD_on

|
B Show welcome message |

Select RAO to Analog input

Yo ' /SRR \* =V V) U S

Convert analog input to digital l

Y

Convert binary to decimal
keep in BCD

Y

" A

Flowchart
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Yes
BCD = STOREP ?

Secret = Secret + 1

Secret = Secret + 1

Sy

No;w

Y

Select RA1 to Analog input

Convert analog input to digital }

|

, Y
Convert binary to decimal {
keep in BCD |

Show BCD on LCD

Secret = Secret + 1

Secret = Secret + 1

S 2= Secret = 00 h ?
S o

o >
$No

-

i set PORTD RDO = 1 for Alarm

A

Secret = 00 h

"

Flowchart
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\ Interrupt >

COUNTI = 20 h

.

i
call Get_setPV

/

call DispSet

Yes
bit 4 on PORTB = 17

call Set_P

bit 5 on PORTB = 1 ? YE»

call Set_P

COUNTI = COUNTI -1

No
COUNTI =07?

Yes v

retfie >

Flowchart
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COUNTII = 20 h

B

"
STOREV => BTD

STOREV + 1

STOREV - 1

call BtoD |
1
call Get_setV '
call DispSet |
] J
//A\\\ )/ -~
s st Yes
Y bit'd on PORTE =17 5 ) Tl STOREV. =
o / i
) \/ o / NS
e
-2 E | BINNALY e )
=t ARSI ANTPRIAW” | STOREV. =
\\\(//// ‘
No
=~ CUILIR NN
( COUNTIL = COUNTIL - 1
i
/’!\\
// ‘\\\
No K -
L COUNTII =02 T
Yes |
¥
retfie
Flowchart
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A |
i COUNTII = 20 h }

-

STOREP = > BTD

call BtoD

call Get_setp

call DispSet
\l
//// \\\ Yes
< bit4 on PORTB =172 B STOREP)= "STOREP % 1
i JE-
No
b §
S | ABAS Yes |
STOREP - 1

| @ e 5i0n PORTE = QR O IAR STOREP =
oy,
; \‘\; /

! o ,///

NOY

COUNTII = COUNTIL - 1

o \\\
-
No P
e —— COUNTII=07?
\\\r_/
Yes |
b L
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Clear PORTE

Call Delay

/
move 38 h to PORTC

Call Delay

A
move 08 h to PORTC

Call Delay

\
move 05 h to PORTC

Call Delay

[

SR
C LD on ) ( oot )

\
Clear PORTE

Clear PORTE

/ Y

move Oc h to PORTC move 04 h to PORTC

\ 4 A

( return ) < return J

Flowchart
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Y

e

Clear COUNTU

A

Clear COUNTD

Clear COUNTH

BTD = BTD - 10 |

|

TR

Talsunswgesmaasavgiu 16 1Hugiu 10

/ N Yes
% Carry bit is occurred ? )———A~~—w S W W
|
7 Y '
1
BTD = BTD + 10 |
| | ~Y -8 1 £ 2N
COUNTD = COUNTD + 1 |
= \\{ BTD => COUNTU |
| f«/v\\ v COUNTH = COUNTH +30h |
A N} 1 }
e COUNTD < 102 RS - | |
~-\\ L ‘ Y -
7 COUNTD = COUNTU + 30h
No Y & & -
v I ]
' v ‘
COUNTH = COUNTH + 1 | |
§ | COUNTU = COUNTU +30h |
r gt
‘ Yy
Clear COUNTD / N
T =
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DispSet

Send LCD address = 80 h to PORTC

Indirect register FSR =30 h

»ld
P

| Send LCD address = cO hto PORTC
L

4

Move data from Table to PORTC

4

FSR =FSR + 1

I

FSR =38h?

C Return
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Send LCD address = 80 h to PORTC

Do
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DispV

Send LCD address

=80 hto PORTC

Indirect register FSR = 30 h

A

Move data from

Table to PORTC

FSR =

FSR + 1

8th Data was sent ?

Return
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DispP

ress = c0 hto POR
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< Get_Pre >

move " to address 0x30 h

A

move "P" to address 0x31 h

move "R"to address 0x32 h

A

move " "toaddress 0x33 h

move COUNTH to address 0x34 h

move COUNTD to address 0x35 h

move COUNTU to address 0x36 h

A

move "0" to address 0x3e h

move " "toaddress 0x38 h

C_ Return

)




< Get_V

Y

move "V"to address 0x30 h

move 's" to address 0x31 h

Y

move "="to address 0x32 h

\

move COUNTH to address 0x33 h

move "." to address 0x34 h

A/

move COUNTD to address 0x35 h

T

v

move COUNTU to address 0x36 h

move "V"to address 0x37 h

; al’
i
4

Return




Get_setP

move "P" to address 0x30 h

move "R" to address 0x31 h

move "E" to address 0x32 h

T

\
8 4

move "S" to address 0x33 h

Y

move "S" to address 0x34 h

- 5 Ny

move "+" to address 0x35 h

Y

move "0" to address 0x36 h

L4

move "R"toaddress 0x37 h

!

roedl v/ Ll \\/

move "-"to address 0x38 h

T
+
|

s A 4 ~ o

! move "= "to address 0x39 h |

| |

| J

‘ move " " to address Ox3a h Ti

: , B il
}

{ Y P |

| |

| move COUNTH to address 0x3b h i

) . |

o v

move COUNTD to address 0x3c h

=

| move COUNTU to address 0x3d h

‘ B |
T

move "0" to address 0x3e h

i

move " " to address 0x3f h

A

C

Return




( Get_setV

move "P" to address 0x30 h

move "R" to address 0x31 h

move "E" to address 0x32 h

move "S" to address 0x33 h

!
Y

move "S" to address 0x34 h

Y

move "+" to address 0x35 h

A

move "O" to address 0x36 h

move "R" to address 0x37 h

Y

move "-" to address 0x38 h

move " "to address 0x39 h

move COUNTH to address 0x3a h

move "." toaddress 0x3b h

move COUNTD to address 0x3c h

A

move COUNTU to address 0x3d h

move " " to address 0x3e h

move "V' to address 0x3f h

Q Return




C e

Move " " to address 0x30 h

Move "K" to address 0x31 h

Move "M" to address 0x32 h

Move "I" to address 0x33 h

Move "T" to address 0x34 h

:

Y

LMove "' " to address 0x35 h \

1
J

L Move "L" to address 0x36 h

LB

Move " " to address 0x37 h ’

T

|
S, N—

\

Return }




S

move blank to W register l

move to address 0x30 h |

< Return >
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(e )

Move " " to address 0x30 h

A

Move "W" to address 0x31 h

Move "E" to address 0x32 h

Y

Move "L" to address 0x33 h

Move "C" to address 0x34 h

Move "0" to address 0x35 h

4

Move "M" to address 0x36 h

Move "E" to address 0x37 h

b

( Return )




Get_setPV >

4

move "S" to address 0x30 h

move "E" to address 0x31 h

move "L" to address 0x32 h

A

move "E" to address 0x33 h

move "C"to address 0x34 h |

move "T" to address . 0x35 h

move " " to address 0x36 h I

non

move to address 0x37 h

move to address 0x38 h

Y

move "P " to address 0x39 h

move " " toaddress 0x3ah ‘

move "o " toaddress 0x3b h

move " r" to address 0x3c h

A

move " " toaddress 0x3d h

move "V"to address 0x3e h |

move " " to address 0x3f h

b

a

Return )
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