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CAPACITIVE HUMIDITY METER

Mr. Prateep Thongsopa

Mr. Vongsakorn Hongsanurak

Advisor

Miss Wandee  Petchmaneelumka

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
humidity. This meter 1s composed of the capacitive sensor . frequency oscillator ,
processor and display. Capacitance of this sensor is used lo generate the pulse
signal , which relates to the humidity by the astable circuit. This signal is
processed by microcontroller. Then the humidity result is displayed by 3 digits
of seven-segment. Data signal 1s sent in the current form. This humidity meter

was tested and modified unit it can work effectively.
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2 tundn fa i ldsunsuveslulnsaeuInsames | ( MICROCONTROLLERI ) tagau

Tdsunsulululnsaoulnsamos2 ( MICROTROLLER? )

d
.1 Tsunsululslasneuinsames 1
¥ ' 1
Tudmiiidiu Tsupsumlszinanamanudnnaesduiawadiiuifeyndinea
% A 1 Y Q- -y
vu1a 8 e dede i furssulaadygruaiaemiluourfon ( DIGITAL TO ANALOG

CONVERTER CIRCUIT ) #ala)sunsudane Jfl

#include <1 6F877.h>

#define CLOCK_SP 20000000

#define clock_input pin_Dl

#fuses HS

#fuses NOLVP, NOWDT

#fuses NOPROTECT

#use delay (CLOCK=clock sp)

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

#use fast_io(d)

*s 5ﬂ“|ﬁﬁ’]uﬂﬁﬁi']<i‘]ﬁ1‘]’ﬁuiﬂﬁLlﬂill** ok Sk K KK R KRR R OR R R HOK R K 8 ok o ok
float average=0,m1.m2,v1,v2,

nt16 clock=0:

int16 freq=0:

int count=0;

float f low = 6600.0,f high = 8914.0;

intv low = 1,v_high = 5,vout;

float y1=0,y2=3.65;

int x1=1,x2=5;

/’********#***********!II****************************#***************************/‘
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AafFudmunBuAe TUALIN TIMERL 12B1RDITUANN 104.856 ms*assssrsrsssy
#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)

{

average = average/5.0; // ﬁ1ﬂ11uﬁﬁﬁ’w"lﬁ§a ”uﬁuf“ummmi‘;u
vl=ml*(average - f_low) + v_high:

if (vi<1)

vi=l;

else if (v1=5)

v]=35;

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

v2=(255.0/5.0)*v2;

vout=v2,;

output_b(vout); // dqﬁw%gmmﬁu"lwﬁﬁﬁnﬁuﬁﬁummm%yu
count=0;

average=0;

set_timerl(0);

i
H

clock = 0;
set_timer1(0);

}

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

void main{)
{
set_tris b(0x00):
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output_0x00);

set_tris_d(0x1F);

enable_interrupts(GLOBALY);

enable interrupts{INT_TIMER1):

setup_timer 1 ( TI_INTERNAL | T1 DIV BY_8);
set_timer1(0);

rsrfudeygmfad (puise outpu) 11NA IRDINAIMATINTAURTHTAR Y IUD w»ewrrersrinrres;
do{

while(!input(clock_input));
while(input(ciock_input));

clock = clock + 1;

twhile(TRUE);
H

‘!*************\k**#************************#*******************************#***/

d
7.2 Tsunsulululnsneuinsaaes 2
TuantduTsunsuidszutanaauswwu Tifwnseesulasnssua Ifudl s
&'l ( CURRENT TO VOLTTAGE CONVERTER CIRCUIT ) iffusidoyantnenviia 8

= =& 1 W a =% U o ] dy
i el auaAIHALLUA NaUIAEIU ( LED DISPLAY ) @al/sunsuae 1l

#include <16F877.h>

#define CLOCK_SP 20000000
#device ADC=10

#fuses HS

#fuses NOLVP, NOWDT
#fuses NOPROTECT

#use delay (CLOCK=clock_sp)
#use r5232(baud=9600,xmit=TxD,rcv=RxD)
#use fast_io(b)

#use fast_io(d)

void display_number(int display);

/*ﬂszmﬁﬁmﬂwﬁaqﬁiﬂuiﬂsunm*********************************************/
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intlé6 ADC;

int16 count,count1=500;

float voutl.,vout,vin, RH1;

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

void main()

J
|

set_tris_b{(x00);

output_b(0x00):

set_tris_d{(0x1F):

output_d(OxFFY;

setup_port_a(ALL_ANALOG):

setup adc(ADC_CLOCK_INTERNAL);

do{

frmn A E RS e AL uR U s d TR TAenasesutlaenszae i
TS 1015 3 T T s sttt o s R A R AR K
set_adc_channel{0);

delay us{10):

ADC = Read_ADC();

voutl = (5.0/1023)*ADC,

vout = {voutl-1)/1.0959;

vin = (vout+0.9125)/0.9125;

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

RH = RHI;
f#*********************#****************#*#*****#*******************#*********/
f*ﬂ'a%'ﬂy,ﬂﬂ'mam%u“hhmmwaﬁaim LED A TUATUHSR* 6 skt mibnmbnsts sk ke kaionnk
for{count=0;count<counti;count++)

display_number(RH);

PRERR R E AR KKK KA ORI R R RORKHKKKKHR KOR KRR
lwhile(TRUE);

H
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At udmiunaRmain L9 0 81 100 (%RH) Savsudaswa LED Badua
T 7Y 30 ke o R RROR oK Sk KRR K O R ROR K K Rk Kk K bk
void display number(int display)

{

int number( 10];

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

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

number[4]=0x 1 B:number{5]=0x5E:

numberf6]=0xDE;number|7]=0x15;

number[8]=0xDF;number[2}=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);

1
[

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

output_high(pin_D7);
output_low(pin_D6);
output_b(number[display/10]):

delay ms(1);

output_high(pin_D6);
output_low(pin_D5);
output_b(number{display%10]);
delay ms(1):

output_high(pin_D35),

}

else if(display>=100 && display<=999)
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{
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_Dé);

output low(pin_D5);
output_b{number[({display%100)%610}]):
delay_ms(1);

output_high(pin_DS5);

}

H

/****#*************#***************#*******##*********************************/
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MAXIMUM RATINGS iTa= 25 ¢ unless atherwise noteds

y QPFRAT NG RANGE 5
Opwer ating Tomparatwe T 40 2 100 “{ . vors vf'-;._;ﬁ
_ Storage Tempareture kg 400 123 “C . 4o \ s,
Sepply Veltage W 18 Yac H ‘4 ‘
Humidity Operating Roage [ (] 010 100 * RH g = \\
Soldering @ ¥ = 260°C t 18 B 3 -
A o1 BT T E T & T
CHARACTERISTICS TORRRATVIS 0

(Ta = 2%

yremermt frequenay & VOKHEZ unle 4

i TR 4

. Humishty measucing ronge 3] | 99 %
Supply veltage Vs 3 1% ¥
Nominal copuxcitance 0 55% R’ ¢ 177 160 183 oF
Tempersivre coclfidem Ta G.04 pF/oC
Aver sged Sensiivity rem 33% 1o 75% RH ACCERN 634 pF/%RH
Levhoge corrent {Vir w 5 Velts) ks 1 na
Racovery lime ofber 150 howrs of condensotion 5 i \
Hopvidity Hystoresis 4 j +i1 5 4
Long term stability us S0 2yr
Respouss time {33 16 76 % RH, +ill alr ¢ $3%) o 5 ) .
Davistion to 1ypicel response curve {109 1o 90% RH} 9 % R#

" Tightar specification mifuble on rW

FREQUENCY OUTPUT CIRCUITS

Typical response curve
of HS 1100/HS 1101 in humidity
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GEMNERAL PURPOSE SINGLE BIPOLAR TIMERS

» LOWW TLIRN OFF TIME

s MRGUM  OPERATING  FREQUENCY
GREATER THAN 500kHz

a TILING FROM MICROSECONDS TO HOURS

« OPERATES IN BOTH ASZTABLE  AND

MONOSTABLE MODE S
» HIGHOUTPUT CURRENT C AN SOHURCE OR
SINK 200mA, g

= ADJUSTABLE DUTY CYCLE
s TTL COMPATIBLE
» TERMPERATURE STABILITY OF  4.005%

PERYC
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MICROCHIR

PIC16F87X

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

w %

Peripheral Features:

« Tirnart: &-bit timaricountet with 8-bit prascalel

« Timear|: 16-bt timericounter with prescalar
can ba incremented during sieep ¥a «xtarmal
crystaliclock

« Timerd: 8-bit imericounter with 8-bit pariod
register prescaler and postscalsr

« Two Capture, Compare, PWM modules

« Caplure 15 16-hit, max. resolution 15 12.5 a8,

P max resalution is 10-hit

« 10-hit multi-channe! Analog-to-Digital converter

+ Synchronous Serial Port (SSPYwith SPI iMaster
Made and G iMaster'Slavei

« Universal Synchronous Asynchronois Recgiver
Transmitter (USART/SCI with 9-hit addrass
delection

+ Parallel Slave Port (PSP) B-bits wide. with
external RD. R ang TS controts i40:44-pin only)

+ Brown-oul detection circltitry for
Brown-out Reset (BOR)

Pin Dlagram

PDIP

TRETR R THY —— [
RANANT t—e []
Ra1ANT o= []

RAZAMINREL

RALTICK e—e [
RAS AN TS +—s [
BEDFTTANG a—s [

RE 1 THANG w7 4

RE:THANT @—e []

I —e [

Y —a [

OSCLCLEIN —— [
OSCHCLROUT e [
RO ICST10R e [

RCATIGSELCPY a—w [ 40

Ry M e—s [

ROGFSP) a—te [ 1

REAPSP] e [

e I e RS

vL8/L184910id

gLl

RETFGD
REGFGC
FB3

FE4
RBAPGE
RB2

FB1
RETANT

WS
RIPSPT
RDEFSH
REEFSPS
FLHPER
RETRICDT
RGE TXCK
R8N0
RCASDISIA,
RDAPSP3
ROPS2

1l 4.4 1o® 16F877
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SEMICONDUCTOR®

LM741

Single Operational Amplifier

Features

Short cirewt pretection
Fxeetlent iemperature stabdils
Internad tregueney compuensatien
[heb Inpul voltage range

Nulbof ollset

Internal Block Diagram
OFFSET
NULL o A
iN(-) ‘ o vee
IN [+ o ouTRUT
OFFSET
vee (4) NULL

10 v.sTod LM741
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DAC0830/DAC0831/DAC0832 8-Bit uP
Compatible, Double-Buffered D to A Converters

Features Key Specifications
B Double-buffered, single-buflered or llow-through dighal ® Current seltling tme Tus
dala inputs B Resolution § bils
m Easy interchange and pin-compalible  with 25t m Linegerity 8, 9. or *0 bils
DAC1230 series {guaranteed over tlemp)
B Direct interface o all popular micropr ocessors ® Gain Tempco 0.6002% FS/C
B Linearity specified with zero and full scale adjust only— @ Low power dissipation 20 mW
NOT BEST STRAIGHT LINE FIT. ® Single power supply 510 15 Vpg
B Works with + 0¥ reference-uli 4-quadtant
mulitiplication

B Can be used in the voltage switching mode
B Logic inputs which maet TTL voltage level specs (1.4V
logic threshold)

» Operates "STAND ALONE" (without uP) If desired
m Available in 20-pin smali-oulline or moided ¢hip carrier

package
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