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CAPACITIVE HUMIDITY METER

Mr. Prateep Thongsopa

Mr. Vongsakorn Hongsanurak

Advisor

Miss Wandee  Petchmancelumka

ABSTRACT

This project presents the process of the capacitive humidity meter based
on the principle that the change of capacitive value depends on the value of
hunudity. This meter is composed of the capacitive sensor . frequency oscillator ,
processor and display. Capacitance of this sensor is used to generate the pulse
signal , which relates to the hunudity by the astable circuit. This signal is
processed by microcontroller. Then the humidity result is displayed by 3 digits
of seven-segment. Data signal is sent in the current form. This humidity meter

was tested and modified umit it can work effectively,
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MANUIN M.

Tsunsafillidnsaaiu

d  a ! . pr 4 4
Tumanunilszefuisdidmvesllsunsudng Aldlulasenudl Falszaouda
2 daundn Ao dmldsunsuveslulnsneu Tnsames1 ( MICROCONTROLLER] ) agdau

TusunsululylnsaeuInsames2 ( MICROTROLLER? )

d
a1 Tdsupsulululnsneulnyames 1
Tudwiiulsunsuilszananamanudnniaifiiaiadiiundeyadiaen
- A U o QW &
vu1a 8 ia dsaa i funsulasdayarudiaeatiusuiden ( DIGITAL TO ANALOG

CONVERTER CIRCUIT) #alalsunsydann 11

#include <16F877 . h>

#define CLOCK_SP 20000000

#define clock input pin Dl

#fuses HS

#luses NOLVP, NOWDT

#tuses NOPROTECT

#use delay {CLOCK=clock sp}

#use rs232(baud=9600,xmit=TxD rcv=RxD)
#use fast_io(b)

#use fast_iol(d)

U TN IR I T T 1A TU TASS RT3 sk bk b AR K K RS KRR AR AR KSR
float average=0,m1,m2,v1,v2;

int16 clock=0:

int16 freq=0:

int count=0,

float £ low = 6600.0,f high = 8914.0;

int v_low = 1,v_high = 5 vout;

float y1=0,y2=3.65,

intxl=1,x2=5:

/*******#*#********#***#*************************************#****#***********/
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AT MIUNMIBUINE TR 1IN TIMER| 92Bumni 1IAY)Ne) 104.856 ms*sxssrtsknirs;
#INT TIMERI

void write frequency{void)

{

freq = (clock/104.856)*1000.0:

average = average+ireq;

count = count+1;

ml=(v_high - v_low)/(f low - f_high):

m2=(y2-y1}(x2-x1};

iflcount==5)

t

average = average/5.0; // ﬁiﬂ’JWiJﬁﬁ%ﬂ"lﬁ“Aﬁd ”uﬁuﬁ"’ummmaf;u
vl=ml*(average - f low}+ v_high:

if (vi<l)

vi=I:

else tf (v1>5)

v1=>5;

v2=m2*(v1-x1)-yl;

v2=(255.0/5.0)*v2;

vout=v2;

output_b(vout); daﬁﬁ’agmmﬁu"lﬂ%ﬁﬁnﬁuﬁﬁummm‘ﬁu
count=0;

average=0;

set_timer1(0);

3
§

clock =0
set_timerl1(0):

}

/‘*********#*****#*#*************#*********************************************/

void main()

{
set_tris b(0x00):
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output_b{0x00);

set_tris_d(Ox1F);

enable_interrupts(GLOBAL),

enable interrupts(INT TIMER]1):

setup_timer 1 ( T1_INTERNAL | T1_DIV_BY_8 )
set_timer1(0);

fudyauad (pulse output) 1N LRI N A IHAT IV TALAEHAAA TG Hrxs ex s ssannnsn;
do{

while(!input(clock_input));
while(input(clock_input});

clock = ¢lock + 1;

twhile(TRUE);
¢

;‘******#**#*******#****************#**************************#***************f

d
0.2 Wsunsulylulnsnauinsaaes 2
Tuauiidiy Tl sunsuidssuaanasus wu fnisesutlasnssua Idfuiluug
&9 ( CURRENT TO VOLTTAGE CONVERTER CIRCUIT ) iifusidoyadiiaonvinm 8

=y & 1 ar o L] o 1 ﬂy
fin FeasldfusanaasHa LA 1aTAd U ( LED DISPLAY ) a3 lsunsune lalf

#include <16F877.h>

#define CLOCK_SP 20000000
#device ADC=10

#fuses HS

#fuses NOLVP, NOWDT
#fuses NOPROTECT

#use delay (CLOCK=clock sp)
#use rs232(baud=%600xmit=TxD rcv=RxD)
#use fast_io(b)

#use fast io(d)

void display_number(int display}:

/*ﬂszmﬁﬁmﬂwﬁmﬁalﬂ?f'iuiﬂmnm*********************************************/
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int16 ADC;

int16 count,count1=500;

float voutl ,vout,vin,RHI1;

int RH;
/********#*****************************%**************************************/

void main()

J
1

set_tris_b(0x00);

output_b(0x00);

set_tris_d(Ox1F);

output_d(OxFF);

setup port a(ALL_ANALOG);

setup_adc(ADC_CLOCK_INTERNAL):

do{

pdmammma I F R ssnima Surud s d T Idnasesuta sz i
FuT] 1005 901 TrAT # o s st s s bt s R AR AR R A KA RAOK KK ]
set_adc_channel(0):

delay us(10):

ADC = Read ADC();

voutl = (5.0/1023)*ADC,

vout = {vout1-1)/1.0959;

vin = (vout+0.9125)/0.9125;

RH1 = ({({{{vin-15.571196)/(-0.001642))-14676)/(-38.8143))-162.25)/0.3614)-10;

RH =RHI;
/*#*************#******************#**************************#***************/
f*dqii'ay,afhmm%u"lﬂuﬁmwaﬁwe LED AT I INHAN*EXH 62 kransonionnink ks
for(count=0;count<count},count++)

display number(RH);
/**#**********t**#*****#*********************#*************************t******/
}while(TRUE):

i
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Al udmiunaaaamnuEu g 0 81 100 (4RH) Seveudawa LED adauan
7% s ek SRR R ook 3 KR KKK KR sk ok ok OO O K KR K
void display_number({int display)

i

int number{10];

numberf[0]=0xD7:number[1}=0x11;

number|2]=0xCD;number[3]=0x5D;

number[4]=0x1B;number[5J=0x5E;

number[6]=0xDE:number| 7]=0x15;

number([8]=0xDF;number{9]=0x5F;

ifldisplay>=0 && display<=9%)

{

output_high(pin _D7);

output high(pin_D6);

output_low(pin_D5);

output_b{number|display]);

delay_ms(1);

output_high(pin_D5);

i
L

else if(display>=10 && display<=99)
t

output_high(pin_D7);
output_low(pin_D6);
output_b{number[display/10]);
delay_ms{1);

output_high(pin_D6),
output_low(pin_DS5);
output_b(number{display%10]);
delay ms(1):

output_high(pin_DS5),

;

else if(display>=100 && display<=999}
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i
1

output_low(pin_D7);
output_b{number[display/100]);
delay_ms(1):

output_high(pin_D7);
output_low(pin_D6),

output b(number[{{display%100)/10)]):
delay ms(1);

output_high(pin_D6);
output_low(pin_D5});
output_b{number[((display%100)%10}]):
delay_ms(1);

output_high(pin_D35);

}

}

f******#*****************#****************************************#***********/
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MAXEMUM RATINGS ima= 25 ¢ unless atherwise noted
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NES555
IS728 ~ SAS555 - SE555

GENERAL PURPOSE SINGLE BIPOLAR TIMERS

» LOW TURN OFF TRIE

= MAXIIUNM  OPERATING  FREOQUENCY
GREATER THAN S00kHz

o TIMENG FROM MICROSECONDS TS HOURS

« DPERATES IN BOTH A3TABLE  AND

MONOSTABLE MCLES
» HIGH DUTPUT CURRENT C#H SOUIRCE OR 1
SIK 200mA ‘

s ADJUISTABLE DUTY CYCLE
» TTL COMPATIBLE
« TEMPERATURE STABILITY OF  2.00%%

PER-
. M I
DESCRIPTION [ipg )
The NESSSmanolithic lring cirul s 2 highty stable Fhetis 1 askags s Weiopakages
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MICROCHIP

PIC16F87X

28/40-pin 8-Bit CMOS EEPROM/Flash Microcontrollers

Peripheral Features:

Timarc: &bit tinericounter with 8-bit prescaler
Timer1: 16-bit timerfcotmter with prascaler.
zan be incremented during sleep va extarnal
crystaliclock

Timer2: 8-bd timercounter with 8-bit parind
register. prescaler and postscaler

Tero Caplure, Compare. PYWA modutes
Capture s 16-bit. max. resalution is 12.5 ns.

P max. resalution 15 10-hit

13-bit multi-channel Analog-to-Digital convertet
Synchrcnous Seriat Port(SSPiwilh SPI - iMaster
Moder and I-C iMasteriSlavei

Uniwersal Synchronous Asynchronous Receivel
Transmitter (LUSART/SC with 3-bit adelress
delsltion

Paratiel Stave Port (PSP) 8-bils wide. with
axternal RD. WR and TS controls {40:d4-pin onlyi
Brown-aut detection gircuitry for

Brown-out Reset (BOR:

Pin Dlagram

FDIP

TR0 THY ——te []
RATANT w []
RE 1M1 o []
RAZAHZVRED- e []
RABANY

Ras AMI ST e—s [

REOSTANS a—s [
RE1TTRANG @ [ <

RE T AN a— E

YN — [

¥ ——e [

G5C LCLEIN —— [

Pt torT ol o 1) R—
REOT 11503

RCATL

[

RSO SGL a—e [

RECFSP a—e [

REAPSP] e [] 2

YR — [ 5
RAMTICKI ot [] &

1%

rL8/L4849101d

RET PG
FEGTFGC
EBS

FR4
RB3FGH
RB2

FB1
FEOANT
S0

WSS
ROFPSEPT
RD¥F SR
RO SRS
FO4 S
RITRRDT
RO TXCK
RS0
RCHS0IS0A
RIAPS3
ROTPSR?

1 .4 107 16F877
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LM741
Single Operational Amplifier

Features

Short ot preteciion
Exvellent wmperature stabihins
Internul fregueney compensatis
Fhigh Tnpud sy obtage range

Nulb ot orlsel

Internal Block Diagram
OFFSET
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IN (+) 0 OUTPUT
OFFSET
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. R ; February 1998
&Nat:onal Semiconductor
DAC0830/DAC0831/DAC0832 8-Bit uP
Compatible, Double-Buffered D to A Converters
Features Key Specifications
& Double-buftered, singe-buffered or llow-through dighal ® Current saliling time Tus

dala inputs B Rasolulion 8 bits
® Easy inierchange and pin-compalible with 251l & Linearity 8, 9, or 0 bils
DAC1230 series {guaranteed over \emp.)
B Dired interface to all popular microprocessors ® Gain Tempeco 0.0002% FS/C
B Linsarity speciiod wikh zero and full scale adjust only— @ [ow power dissipation 20 mw
NOT BEST STRAIGHT LINE FIT. ® Single power supply 510 15 Vpg
B Works with - 10V referenceJull 4-guadrant
muitiplicatior:

B Can be used in the voltage switching mode

B Logic inputs which meet TTL voltage level specs (1.4V
logic threshiold)

® Operates "STAND ALONE" (without uP) if desired

m Available in 20-pin smal-oulline or molded chip carrer

package
1l I
V543 it Omect 0 q 0 Qe 0 Vuar
Bh 1; ? 1 s L ] {
1
B‘so—:';f-——ﬂ q | 1 [ + O >
Do ——+ B o1l g o amr 1 [ i
My O Ak P a4 FRAY
" b RESISTER & REGISTZR cowveren Lt i
e O i' ° 0 2 9 i;mJ’
».0—4 [ 0 ] 0 prt fin
7
1wt g O—1 ¢ [ ] ]

FIGURE 1. DACO830 Functionai Diagram

31l 0.6 1o% DACO832
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