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ABSTRACT

This project presents the design process of the capacitive humidity meter based on the
principle that value of humidity for humidity meter can detect qualitatively humidity value get
touch. Which humidity meter compesed of two parts are transmnitter parts does duty to generate
the pulse signal corresponding with the humidity and recciver parts does duty the result was
displayed capacitive humidity value in range 0 — 100 percent at the monitor with the LCD by the
processor part uscd the micro controllers for codify result frequency vatue.

This humidity meter can detect qualitatively humidity value improved unit it can work
cfficicacy and move convenient entire transmitter parts and recciver parts include can data was
sent between transmutter parts and receiver parts in distance near and far. Which convenient for

detect qualitatively humidity value at various according to desire by user.
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V,=-I,R, (2.19)
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converter for grounded loads)
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2.8.3 2esfaassdiiwiuilunszualwilunlnanvinags ( Voltage to high

current converters )
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v t 4
Foamsnssuaiiganitl - awirei18leenisdensmdmnaoiiyuapisosnn ( Bipolar
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51l 2.287995utlnaus sdu WA ndunseuauuin Inaage

simeeslugdit 2.28 delimsflounsaduduma V, Whflan ( +) veseetluoni sz

[

palusadudion ( - ) iy Vo o deseniiunisloueslusuduvugilauazesil

!

aszua 1, TvariuTnan R, awawn1s (2.23)



31

4
I === (2.23)
’ R

i/

] é -~ ISP 4 s
g 1, Fudunszumordyavecestuentd lumanlfiandniovnn iewindas
WeIBNITUAYY BIT (B) Taigaunmied Tau /g gansom ldnnaunis (2.24)

L (2.24)
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START LCD_PROGRAM INTIAL
. U SR SN ——
% f
LCD_PROGRAM INTIAL DELAY 50psec
1
SR - g o
SR 2 — O \N\\\| [/ /A~ o .
~ HUMIDITY LCDSET RET
. " N\ . - .
: SETAD
P1=0FFH SET_ADDR - DJ,
SN . B - (20V(8) AV IOV eV ———
IRAD f
WAIT DISPLAY
WAALATATEILCD
. T gy
RET RET
LCDSET DISPLAY
IR A Y
o HRAMINABENTN
| (AR ULCD LCD

RET
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g RELATIVE HUMIDITY SENSO
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Based on a unique capacitive celi these «lative humidity sensors are desigied for figh 1 ¢
vofiume. cost sensitive applications vich oy office automation, antomotive cabin —
air control, home appliances, and industrial process control systems. Tiwy ure
also wseful in wif applications where humidity compensation is needed 2

FEATURES

® Fuli interchangeability wath no carlvation required in standatd condmions
& Instantaneous desatmration att= fung Petiods s saturation phase

® Compatible with automatized ascembis processes, including wave soldering, : Tao apRr g
retlow and water immersion |

High reliability and long term stabihty

Patented solid polymer structure

Suitable far tinear voltage or frequeney outpur ety

Fast response time

Indivictuad masking for compliance 1. stngent traceability teguirements

P S

si1 soldenng Temperature profiles avariable - teajuest

MAX]MUM RAT}NGS iTam o0 unig y otherwise noted:

P : 3 <! UPERATING RAHGE %
Operating Temperaturs Ta M e o ‘i 'Y T . ,%
Storags Tomperature Tog A0 123 b = : : % %,
Supply Voltage ¥s lis g -;- : ! “:

Homidity Operating Range  RH 0tetly *RH N ‘\
Soldering @ T = 260°C I i : 5 T

: r 1 2 B & #4 14

TERFERATLRE 1L«

’ v
3 w1 ¥adadannuduves HUMIREL §u HS 1101
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CHARACTERISTICS

iTa = 26 0. measurement frequency & [9OkHz unles: otheryise noted:

Humidily measuring range PH | 99 "

Supply voltage ¥ g 10 ¥
Nowinal capacitance @ 55% RH" { 177 180 183 pF
Temperature coeflicient o Te 004 _ g/«
Averoged Semsitivity from 33% to 75% RH AL/%RH 03 pF/4RH
“Lenknge cwrrent (Vee = 3 Voltsh Is 1 b
Recovery thms after 150 bours of condensation " 10 s
Humidity Hysteresis ' A1 %
Long term stability 85 “RHye
Responsé time {33 to 76 _% RH, siifl cir G 63%) 19 4 5
Devlation to ypical respanse curve {10% 10 90% RH} +-2 %R

“Tighter specification available on tequest

Typical response curve
of HS 1100/HS 1101 in humidity

205

200 7|

195

194 .

185 P
180 /

175 P

capacitance (in pfj

17¢

165 )

160

% RH

d' ey LY ar ;
JUN 1.2 NI LARIRUAVTIAVEIN 1IARILI
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57 NE555
AY/S SAS555 - SE555

SENERGL PURPOSE SINGLE BIFCLAR TIMERS

LA TURN OFF TIRIE

» BLAXIRAUM OPERATING FREZLEMZY
GREATER THAH SCOkiHz

TILING FROM MICROSEC IHDS T/ HOURS
s OPERATES N BOTH  RET2BLE  AND

MONIJSTABLE MCCE S
« HIGH S TPUT CURRENT A1 3 URCE OR 3
SINK 200ms, i

ADJUSTABLE OUTY CYCLE %

TTL  OWIPATIBLE
e TERPERATURE STABILITY & ARG,
PER <
1 I
DESCRIPTHON m'm S
The NE 555monolithic tiring cincuil 5 3 hihiy stable Pyt Packaoet Tl Mrapenkage

enntrclier capabiaof prociuchg asTuraiztine: delays
or oscillation. n the ime delay mods of operation.
the tims 1s precisaly coninsihdd by one 2xlernal re-
wistor and eoponiler, For astablaopss abahas anos-
cillator. the free running fréquancy and (he duyky cy-

cle are both aoturatady sonlicdled] with son adernal WROER S CDES

resiices and one capaciir, The arcul may Bssing Pat) Tenrpernn e Fackage
gerad andrass on sfing wavaorme: anclibhe cun- Humlyer Rarvge T
PUl 3BUCHIS SON $OUNCE OF SINK UL k5 Z00MmE. The ME . R NASNY A
NESES 5 avaiable in plasie and Serymie minkip: AN -

packageandin 2 440 MctEaskags +nilin metal (:“ 30 : :: i N "

can packags version.

FIN CONMECTIONS (fap visw)
!

; X

{

1
£ Aregges
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1

o

4
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o

i
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L w
- i

(e B

KT Lo 1 B
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PACKAGE MECHANICAL DATA
8 PINS - PLASTIC DIP
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ol
[ )
- - | __
]
- hl
B
o —2 e |
a P |
z
H]
| 0 R O |
ga 5
[—]—— &)
. . Millimeters Inches
Dimensions o " :
Min. Typ. Max. Min. Typ. Max.
A gy 213
a: 0.51 0.020
3 115 165 G045 0.065
b 0.356 0.55 c.014 0022 |
b’ 0.204 Uil A 0.304 £.008 0.012 |
D 10.82 0.430
E 7.85 9.75 £.313 0.384
e 2.54 2100
el 752 0.300
. #\\U=. . =Ci 7 XD . 3300
F & €250
508 0.200
L 318 3 ) (25 1 0.150
| 152 0.060

3UH v.4 Insaadreles NESSS
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www.fairchildsemi.com

LM741

Single Operational Amplifier

Features

Sheort et protectinm

e tlent emperatire stab it
Internal Breguene s onmpe ol
[hah Input voltage panze

AT T PV P

internal Block Diagram

OFFSET o
NULL NG
N () ‘ o Vee
IN (+) e CUTPUT
OFFSET
Vee o NULL

U v.51e® LM741
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Philips Semicanductors Product specification
8-bit A/D and D/A converter PCHF8591
6  PINNING
T T T e f
SYMBOL | PIN | DESCRIPTION ;
aNG Dt
AN < i analog INnputs :
= P . : T
AINZ 3 (A/D converter: ; o L 5] Voo
AINE 4
w s A i [ i) sour '
Al R nardware address anz [ ] 14} vrer
2 g KRN aiis [4] 3] achc
[5 [ negative supply votage N [
ic ClEe. e -
W o = ous gaia inputcuty A5 Iﬁ o
1 =C-bus clock input
(1t [escilaterinpuboutput y 74 o
12 | externalinternal switch for cscillator - vss [8 ] 9] soa !
- il | ] AH : 1280959 ! ;
AGND 13 | analog ground N
Yape 14 | voliage referance mput
L’iay_ LE anaiog eutput (D7A corverter Tg,2 Pinning dragram

PNy W= | positive supply voltage




Philips Semiconduclors

Product spacification

8-bit A/D and D/A converter

PCF8591

16 PACKAGE QUTLINES

DIP16: plastic dual in-line package; 16 leads (300 mil); long body S0OTI81
2
| ] i
i a .
! > :
: P
} L
i
i
-
1h
= &t ,.m_i o
i
n 1 Index
‘ - AN
e el 4 -
3 1 !
!
AP
1
& 15 rom
= ; ;
seae
DIMENSIONS [1nch dimensions are defved irom ;_r'ne_'_cfg_mal M dityen sions) o~
A A A ) " : z
URT | poe | min. | mox. b ol | et . L qMe L ¥ | man.
R 140 MNE | 845 | .., | 14 mzs ;48 , .
nm 47 J b)) 7 114 Py 620 54 ; 782 va o, TED | 8% G254 22
T i 2 & &
o 055 G386 o2 ; Y LR 932 ¢ 037 =
Mhes 0ty 2326 0.15 4 0a% 0384 024 210 a3 613 a1 0% am C057
Hate
1 Plashc of melal protasens of 025 mun mas ahunn pe e afs DOT incliden
" WEFEREMCES ) - FUR;:JS-’EAN . i
. — SIS - m - ISSUE DATE i
VERSION JEnEr FIAL | PROJECTION |
S e e e S o Lo
A : " ! 2 oh S-40-b2
SOT3 050609 MO OmAE ; & e oTa

51 .6 loF PCF8591
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Aivua port ﬁi‘ﬁiuiﬂiuﬂilj*********************************************!

LCD_EN BIT P36
LCD_RS BIT P37
SDA BIT PO.0
SCL BIT PO.)
PCF&591_[D EQU 10 1O000B

,‘#*****t*****##**************#******#********1'*lk*‘***#**t********t***u**#r***#************
"k
.
=i
/*‘ﬂi&’ﬂ"lﬁﬁ’)uﬂiﬁ’hﬂ“’]ﬂi%ﬂluiﬂﬁtlﬂiilJ********"‘************************************/

: Define User Register

FLAG EQU 02FH
OVER BIT FLAG.U
12C_ACK BIT FLAG.O
LCD_ADDR EQU 030H
LCD DATA EQU 03 1H
12C_ADDR EQL 033H
12C_DATA EQU 034H
CONTROL EQU 035H
DA_DATA EQU 036H
CHANNEL EQU 037H
AD DATA EQL 038H
BUFFER EQU 039H
BUFF EQU D3IAH

/'*****************#**#***********************#*****I&**************************‘/

fiﬂ'illﬂ'ill‘l"lﬁﬂ******************************************/

QRG UOOOH - Ruoset Vector



INITIAL:

MOV POECOOO0000B

MOV PRHOOOILINIB
SETB  SDA
SETB SCL

MAIN: ACALL INIT_LCD
MOV LCD_ADDR#000H
ACALL SET ADDR_LCD -
MOV  DPTRATITLE_I

ACALL WRLINE _LCDI

ACALL DELAY_Is
ACALL DELAY_ls

MAIN LOOP:

MOV  LCD ADDR.#040H
ACALL SET ADDR LCD
MOV DPTR#SCR_RUN
ACALL WRLINE LCD2
LCALL MAIN_LOOP ADC
MOV  LCD_ADDR #(daH
ACALL SET ADDR_LCD
MOV B.AD DATA
MOV A#I60

SUBB AB

MOV BUFF.A

CLR C

MOV B.#I50)
SUBB A.B

1IC MAIN 1

LIMP  OVER_S

miudyesnad (pulse output) NP IEIN 90T TAR MR ke rr e xmrnsnsnin;
MAIN_i- MOVLCD_DATA,BUFF

ACALL HEX2LCD

ACALL DELAY Is

IMP MAIN_LOOP

OVER_S: MOV LCD_ADDR#040H



ACALL SET_ADDR_LCD
MOV  DPTRAOVERS
ACALL WRLINE LCD2
LCALL DELAY ix
SIMP  MAIN_LOOP
/ﬁmuﬂms%’umsmﬁu"Mﬁﬁﬁ’uﬁuﬁﬁummmﬂﬁu PCFRSQ | *¥ KKk whkhAAAAK KRR AN
MAIN LOOP_ADC:

MOV NNEL.#0
CONVERSION_LOOP:
MOV ARU000000B
VMOV CONTROL.A
ACALL PCF8591 WR
ACALL PCF8591 RD
Previos Data

RET

AU LARIHATE LCDalum'mﬁm?hmm%';u********:
HEX2LCD: PUSH ACC

MOV  A.LCD DATA

MOV B=I00

Div AB

ADD  A#030H

CINE  A#030H.HEX2_LCD NX

MOV A

HEX2 LCD_NX: MOV LCD_DATAA

ACALL WRCHAR LCD

MOV AB
MOV Bi#I10
DIV AB

ADD  Ax030H
MOV  LCD DATA.A

ACALL WRCHAR_LCD
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MOV AB

ADD A ROIOH

MOV  LCD_DATA.A
ACALL WRCHAR_LCD

POP ACC
RET
INIT_LCD:ACALL DELAY _100ms

CLR  LCD_RS
MOV PL#OOITIO00B
ACALL LCD CLK
ACALL DELAY _1Ums
MOV P1.x001110008B
ACALL LCD_CLK
ACALL LCD_OFF
ACALL LCD_CLR
MOV P1#OGOODTOB
ACALL LCD CLK
ACALL LCD_HOME

LCD CLR:CLR (D RS
MOV P AHGGOODO0B
ACALL LCD (LK

RET

LCD HOME:CLRLCD RS
MOV Pt #O00G00TOB
ACALL LCD_CLK

RET

LCD_OFF:CLR  LCD RS
MOV P1.#0O00O0 VOB
ACALL LCD CLK

RET



LCD CLK:SETB LCD_EN
ACALL LCD_DELAY

CLR  LCD EN

ACALL LCD DELAY

RET

LCD_ON: CLR  LCD_RS
MOV P1L#O0001100B

ACALL LCD CLK

RET

SET_ADDR_LCD: CLR  LCD RS
MOV  A.LCD_ADDR

SETB  ACC.7

MOV PlLA

ACALL LCD CLK

RET

WRCHAR_LCD: SETB  LCD_RS
MOV  PI.LCD_DATA

ACALL LCD CLK

ACALL LCD_ON

RET

WRLINE_LCDI: MOV RO,#0
WRLINE LCDI 1: SETB LCD_RS
CLR A

MOVC  A@A+DPTR

MOV PLA

ACALL LCD CLK

INC  DPTR

INC RO

CINE RO#8.WRLINE_LCD] |

MOV LCD_ADDR #008H

ACALL SET_ADDR LCD

WRLINE_LCD1 2: SETB LCD RS
CLR A

70



MOVC  A.wA~DPTR
MOV PLA

ACALL LCD CLK

INC  DPTR

INC RO

CINE RO#16,WRLINE_LCDI 2
ACALL LCD_ON

RET

WRLINE LCD2: MOV RO#O
WRLINE_LCD2 |: SETB LCD_RS
CLR A

MOVC AwA+DPTR

MOV Pl.A

ACALL LCD_CLK

INC DPTR

INC RG

CINE RO#S.WRLINE_LCD2 1
MOV  LCD_ADDR.#)48H
ACALL SET_ADDR_LCD
WRLINE LCD2 2: SETB LCD_RS
CLR A

MOVC A A-DPTR

MOV P1A

Move ACC 10 DA TABUS
ACALL LCD CLK

INC DPTR

NC RO

CINE RUFI6WRLINE LCDI 2
ACALL LCD ON

RET

/Wqﬁ%’uﬂ‘]ia”'uﬁanamaq PCF 859] *********************************************;‘
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PCF8591 RD:MOV 12C_ADDR.FPCFERSY| D+
ACALL 12C_SLAVE

ACALL 12C_DATA _RD

MOV AD DATA.I2C_DATA : Read Data to A Data
ACALL 12C_NACK BIT

ACALL 12C_STOP

RET

£ s o o s SR ok ok o o o ok ook o s o oK o o o o o o o o A o A R o o o o o S s s e R K R R oK o oK sk ok o o o ok R e ek ok

Aok ok ok ok ol ok ok kok ok

fﬁaﬁ‘é’uﬂnﬁuu%gmm POF 850 | % %k # sk ks sk sk ook o ook AR HR ARk oKk K
PCF8591 WR:MOV [2C_ADDR.#PCFXS91 1D

ACALL [2C_SLAVE

MOV 12C_DATA.CONTROL

ACALL 12C_DATA_WR

MOV 12C_DATA.DA DATA
ACALL 12C DATA WR
ACALL 12C_STOP

RET

f‘W:1ﬁcﬁuﬂ15civu%mﬁmmmﬂ'ﬁulamxﬂu;%******************************r
[2C DATA WR: PUSH  ACC
SETB [2C_ACK

MOV AI2C DATA

MOV  R5#008

12C_DATA_WR 1 RLC A
MOV SDAC

ACALL 2C CLK

DINZ R5.I2C_DATA WR_I
SETB SDA

ACALL 12C_DELAY

SETBE SCL

ACALL 12C_DELAY

IB SDA.I2C DATA WR_2
CLR  12C_ACK



12C_DATA_WR_Z: CLR SCL
POP ACC : Pop ACC,
RET . Return

AafFumsAoudoynvoatialominiiGeo oo s

12C DATA _RD: PUSH ACC

CLR A

MOV R5.FOOS

12C_DATA_RD 1. ACALL 12C_DELAY
SETB  SCL

ACALL [2C_DELAY

MOV C.SDA
RLC A
CLR SCL

DINZ RS.I2C DATA RD |
MOV  12C_DATA.A

POP  ACC

RET

oo a LY L) w
MafdunsFudoynveala loaun I3 FUaIRIEa I * ks ke sk kR

12C_SLAVE:PUSH ACC
SETB  [2C_ACK

MOV  A.12C_ADDR
ACALL 12C_START

MOV 5.#00K
12C SLAVE_I'RLC A
MOV SDAC

ACALL 12C_CLK
DJNZ  R5.2C _SLAVE_I
SETB  SDA

ACALL [2C_DELAY
SETB  SCL

ACALL 12C_DELAY

B SDAI2C_SLAVE_Z

73



CLR 12C_ACK

[2C_SLAVE_2:CLR SCL
POP  ACC
RET

o i v gy o ' - o'
HaddumsadeeanieaNRoARA0TA L AURITEHsr s semasres s smminssmanns,

12C_START:INB SCL.I2C_START_I

CLR SCL
12C_START I: SETB SDA
SETB SCL

ACALL 12C_DELAY
CLR  SDA
ACALL 12C DELAY
CLR  SCL

RET

[2C_STOPJNB  SCL.I2C_STOP._|
CLR  SCL

[2C_STOP 1:CLRSDA

ACALL 12C DELAY

SETB  SCL
ACALL 12C DELAY

SETB  SDA

RET

[2C_NACK BIT:SETB SDA
ACALL 12C DELAY

ACALL 12C CLK

SETB  SCL
RET
12C_ACK_BIT : CLR SDA

ACALL 12C DELAY
ACALL 12C_CLK
SETB  SDA

RET
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12C CLK: AUALL 12C_DELAY SETB  SCL
ACALL 12C DELAY

CLR SCL

RET

A e s ol o o Ok kS o ok sk ok o oo R o Kok K R o s s ok o o ks o 3ok K e o ok o e ok o ok

LT DB LAY H ok sk bk o oo s o oo o ok oo ook o s o o oo o 90 K0 K o o o koo o S o

12C_DELAY: MOV R&.#UOCH : Each loop = 50 us
12C_DELAY _1: NOP

NOP

DINZ  R6,J2C_DELAY |

RET

LCD_DELAY : MOV R7.4002
LCD _DELAY 1:MOV R6#0E6H
LCD_DELAY 2 NOP

NOP

DINZ R6LCD DELAY 2
DINZ R7.LCD DELAY |

RET

DELAY 10ms:MOV R7.#010

DELAY i0ms_|: MOV R6A0E6H DELAY l0ms_2: NOP
NOP

DINZ  R6.DELAY 10ms 2
DINZ  RT.DELAY_ 10ms t
RET

DELAY_100ms: MOV R7#100

DELAY 00ms_1: MOV  R6=UEGH
DELAY_100ms_2: NOP
NOP

DINZ  R6.DELAY 100ms_2



DINZ  R7T.DELAY 100ms |
RET

DELAY 250ms: MOV R7.#250

DELAY _25Ums |: MOV  R6FUEGH
DELAY _250ms_2: NOP
NOP

DINZ  R6.DELAY 250ms 2

DINZ R7.DELAY 250ms |

RET
DELAY Is: MOV R5=100
DELAY 15 I: ACALL DELAY [Ums

DINZ R5.DELAY Is |
RET

¢k o s s o o ot ol o ol ok s A ke e ok e e e ke Sk ok e o ol ok o ok sk oK R ok ok Skl A ok ok ok o K ok ol ok e ok ok e oK ok o ok A o ko oK ok 3 sk ok ok ok oK ok SR e s e sk kL

;ﬁ“‘ﬂuﬂzﬂuu‘u1uﬂ“iuﬁﬂaﬂﬂ‘laaﬂa L('D*******lk***#I******l‘*****************#*lﬁ******;

TITLE_I: DB ‘Humunity SenserS '
SCR_RUN: B ‘Humunity: %'
OVERS: DB 'Humunity: ERROR

TaaldsunsuaIumaa U IAN N

J’*ﬁ?‘H‘Nﬂ pon ﬁimuiﬂjuﬂjm**#******************************************_;
T¢_PIN BIT P34
LCD_ENBIT  Pia
LCD_RSBIT 3.7
SDA  BIT PO
SCL BIT PO

FCF8391 1D EQU [0o100s0B
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A6 K T KR e sk ok o o ok e 3 T T R N Ko o R S o e o o o o oo ok o o o oo ok o ke v ko o e ok e i ek ok ok ok o o ok o o o

[T TTE T

-’*ﬂi&’ﬂ?ﬂﬁ?uﬂ‘iGi’l%"‘}ﬁsl‘],}'“luIﬂiuﬂ‘iu*******"'**“’**"'*****"‘*************************/

FLAG EQU 02FH



 OVER
12C_ACK

L.CD_ADDR
LCD DATA
12C_ADDR
[2C DATA
CONTROL
DA _DATA
CHANNEL

AD_DATA

BUFFER

BIT

BIT

EQLU

EQL

EQU:
EQU
EQU
EQU
EQU
EQL
EQL

I8

FLAG.O
FLAG.O

030H
O31H
(133H
034H
033H
036H
037H
038H
039H

o

Waa (pulse output) 317 IAINVT TANTTUR FHer s wswms skt soxs

ORG
AIMP
ORG
RETI
ORG
SETB
RETI
ORG

RETI

ORG
RETI
ORG
RETI
ORG
RETI
INITIAL:
MOV

SETB

000OH
INITIAL
OUO3H

OU0OBH

OVER

(13H

0u1BH

0023H

(002BH

P3e000OIT11IB

SDA

MOV

DA#Q00MM0ONB



SETB  SCL
MAIN: ACALL INIT_LCD

MOV LCD_ADDR.#000H

ACALL SET_ADDR_LCD

MOV DPTRATITLE )

ACALL WRLINE LCDI

ACALL DELAY s

ACALL DELAY s

MAIN_LOOP : MOV L.CD_ADDR #040H
ACALL SET_ADDR_LCD

MOV DPTR#SCR_RUN

ACALL WRLINE LCD2

MOV TMOD.#00100110B

MOV  BUFFER#123

SETB  EA

FREQ LOOP MOV THOZOOOH

MOV TLO.ZOOOH

CLR  OVER

SETB  ETO

SETB TR0

GATE EN: MOV R7.#50
GATE_EN_ 1 : MOV 6,41

GATE_EN 2: MOV R3.#0E6H
GATE_EN_3: NOP
NOP

DINZ  RS.GATE EN 3
DINZ R6.GATE_EN 2
DINZ  R7.GATE EN |
CLR TRO

CLR ETH

LCALL MAIN DAC
LCALL DELAY loms
AIMP  FREQ LOOP
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Mardumsntiasainuiiuns i {109 POF 8501 ##sxsxxnsssxssxraiursssunnnns/
MAIN_DAC: Clear D/A Data

MOV A#010000G0B

MOV CONTROL.A

MOV DA DATA.TLD

ACALL PCF8591_WR

RET

: HEX Code 10 show LCD

- Lp LCD DATA

e R e o R e o T ———

HEX2LCD : PUSH ACC
MOV ALCD_DATA

MOV B#100

DIV AR

ADD AFRIOH

CINE  A#030HHEX2 LCD_NX

MOV Ag

HEX2 LCD NX: MOV LCD_DATA.A

ACALL WRCHAR_LCD

MOV AB
MOV B.agto
DIV AB

ADD  A#030H

MOV LCD DATAA

ACALL WRCHAR_LCD

MOV AB

ADD A HO30H

MOV LCD DATAA
ACALL WRCHAR_LCD

POP ACC

RET

L LCD Initialize

INFI_ LCD ; ACALL DELAY _tougms



CLR LCD RS

MOV PLEOOTTTO00B
ACALL 1CD CLK
CALL  DELAY IlOms
MOV P1.A00T11000B
ACALL LCD (LK
ACALL LCD OFF
ACALL L(‘Df('LR.
MOV PEAODODGT 0B
ACALL LCD_CLK
ACALL LCD HOME

- LCD Ctear Display

LCD_CLR . CLR LCD RS
MOV P1AOGDOO0D0I B
ACALL LCD CLK

RET

. LCD Retum Home

LCD_HOME.CLRLCD RS
MOV P 12000000108
ACALL LCD CLK

RET

: LCD Display Oft

LCD_OFF : CLR LCD RS
MOV PEAOO01000B
ACALL LCD (LK

RET
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LCD Clk

LCD CLK @ SETB LCD_EN

ACALL LCD DELAY
CLR  LCD_EN
ACALL LCD DELAY
RET

LCD ON: CLR LCD RS
MOV PL#O0ONT 1008
ACALL LCD CLK

RET

P LCD _ADDR
SET_ADDR_LCD: CLR LCD RS
MOV ALCD ADDR

SETB  ACC.?

MOV PLA

ACALL LCD (1K

RET

cWrite Character 10 show LCD

P LCD DATA

WRCHAR_LCD : SETB LCD_RS

MOV PLLCD_DATA
ACALL LCD CLK

ACALL LCD ON
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RET

S Write Line ot 16 Character from ROM

P DPTR - Locale ROM Address

WRLINE_LCDI: MOV RO

WRLINE LCD1 1: SETB LCD_RS
CLR A

MOVC  A.@A+DPTR

MOV PLA

ACALL LCD CLK

INC  DPTR

INC RO

CINE RUO#3.WRLINE LCD1_1

MOV LCD ADDR . #008H
ACALL SET_ADDR_LCD
WRLINE LCDI 2: SETB LCD_
CLR A

MOVC A A+DPTR

MOV A

ACALL LCD CLK

INC DPTR

INC RO

CINE RO#16WRLINE_LCDI 2
ACALL LCD_ON

RET

WRLINE LCD2: MOV ROKD
WRLINE LCD2 10 SETB LCD_RS
CLR A

MOVC A A+DPTR

MOV PLA

ACALL LCD CLK

INC DPTR

INC R}
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CINE RO#8WRLINE_LCD2 |
MOV  LCD_ADDR #048H
ACALL SET_ADDR LCD
WRLINE_LCD2 20 SETB LCD_RS
CLR A

MOVC A @A+DPTR

MOV PLA

ACALL LCD CLK

INC  DPTR

INC RO

CINE  RO#16WRLINE_LCD2 2
ACALL LCD_ON

RET

ArFumsiioudoyaves PCF

859!muﬁzuuﬁﬁ%uaumé’ﬁ}**************************************************=

PCFX591 WR : MOV 12C_ADDRAPCF859} (D
ACALL [2C_SLAVE

MOV  12C_DATA.CONTROL

ACALL 12C DATA_WR

MOV 12C_DATA.DA DATA

ACALL 12¢_DATA_WR

ACALL 12C_STOP

RET

.*******************************m**’l*****#*****************t***************************’;

sﬂaﬁ%’umiL%u%’agmmﬁﬂ%mm'35071******************************.flzc'_DATA_WR:
PUSH  ACC

SETB  12C_ACK

MOV AI2C DATA

MOV R5#008

12C_DATA_WR_I: RLC A

MOV SDAC

ACALL 12C_CLK

DINZ R512C DATA_WR_I
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SETB  SDA

ACALL 12C_DELAY

SETB  SCL

ACALL 12C_DELAY

IB SDAI2C DATA WR 2

CLR  12C_ACK

12C_DATA_WR_2: CLR SCL
POP ACC
RET

Je A o e sk o o ol s o o e o ol ok o ol ok o ok ok o oSk K o o 3 ok o o 0K o o o K e ok ok stk ke s ik o o 4 fe o o ol ok ok o o o o o o koK S S R KOR K
R—

ArrFunss oy alomia 1 Fundann e rrscsssrnne e ke emrs s nnnnn;
12C_SLAVE : PUSH ACC

SETB  12C_ACK

MOV AI2C ADDR

ACALL 12C_START

MOV RS #(M)¥

12C SLAVE I© RLC ~ A

MOV SDAC

ACALL 12¢_CLK

DINZ  R312C SLAVE_]

SETB  SDA

ACALL 12C_DELAY

SETB  SCL

ACALL 12C DELAY

JB SDA.2C_SLAVE 2

CLR  12C_ACK

12¢_SLAVE_2: CLR SCL

POP  ACC

RET

o | y = o W ot
AIPFUMTAT TN TIZAN N OARAD T LD FLAITE»H s kkwsr s rr s bk bk wnk sk kkkkt )
12C START:JNB SCL.I2C START |
CLR  SCL

[2C_START_1: SETB SDA



SETB  SCL
ACALL 12C_DELAY

CLR  SDA

ACALL 12C_DELAY

CLR  SCL

RET

12C_STOP:INB  SCL.I2C_STOP_|
CLR  SCL
12C_STOP_I:CLRSDA

ACALL 12C DELAY

SETB  SCL

ACALL 12C_DELAY

SETB  SDA

RET

12C_NACK BIT:SETB  SDA
ACALL [2C_DELAY

ACALL 120 CLK

SETB  SCL
RET
[2C_ACK BIT:CLR SDA

ACALL 12C_DELAY
ACALL 12C_CLK

SETB  SDA

RET

12C_CLK: ACALL 12C DELAY SETB
ACALL I2C DELAY

CLR  SCL

RET

SCL
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