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MG811 CO, Sensor

MGS811 CO2 Sensor

Features

Good sensitivity and selectivity lo CO2
Low humidity and temperature dependency
Long stability and reproducibility

Application

Air Quality Control
Ferment Process Conirol
Room Temperature CO2 coneentration Detection

Structure and Testing Circuit

Sensor” Structure and._ Testing ~Circuit ~as
Figure, It composed by solid cleetrolyie laver
(1 ),Gold electrodes( 2°),Platinum Lead (3 ),
Heater ( 4 ) 5 Porcclain ™ Tube (3 ), 100m
double-laver steclessnet (6) , Nickel and copper
plated nng (7)) Bakelite (8}, Nickel and copper’
plated pin (9 )

Figure 1A

ta ta

Working Principle
Sensor.adopt solid electrolyte cell Prineiple; (1§ composcd by the following solid cells
Arr , AuNASICON|| carbonate/Aurair , CO2
When the sensor.exposed 0. €02, the following electrodes reaction oecurs-
Cathodic reaction'; 2Liv+ + CO2 +d202,+ 2c - = Li2CO3
Anodic reaction : 2Nat 17202 + 2¢-=Na20 1 |
Overall chemical reaction : Li2€03 + INa=+=Na20 +2Li++ €02
The Electromotive fore EMF ) resull [rom the above elecirode reaction, accord with according 1o Nemst's equation: :
EMF = Ec - (R x T) / (2F) In (P(CO-))
P(CO;) CO2---partial Pressure  Ec  Constant Volume R Gas Conslant volume
T  Absolutc Temperature (K) F  Faraday constant
From  Figure 1B, Sensor Heating voltage supplied from other circuit . When its surface temperature is high enough .
the sensor equals (o a cell, its two sides would outpul voltage signal .and its result accord with o In
sensor testing, the impedance of amplifier should be within 100 1000G , Tis testing current should be control below
IpA.

L& A e ey —

U7 n.1 Aauastives MGB11 CO, Sensor (1)



Specifications
Svmbol Parameter Name Technical Remarks
Vir Heating Voltage 6.0+0.1V AC o DC
Ry Heating Resistor 30.0+5% Room Temperature
Iy Heating Current @200mA
Py Heating Power @1200mW
Tao Operating Temperature =20 50
Tas Storage Temperature 200 70
? LM I Output 30 SimV 350 10000ppmCO2
Sensitivity - WGEL| Sensttivity
. T
Figure 2 Shows gas sensor sensitivity curve: 350 = iy
Conditions: 210 A &m
Tem :28 . o Ao
RH : 65%; g ~0R | ‘o
- 1% w30 <% cdlisett A
Oxygen :21% ' Em ——(0 -
EMF: sensor EMF under different gas and = & CH B
concentration . hy
250
Ppomy
250 -
100 1000 10000
Response and Resume . Characteristic :
Respanse and Resume Curva  C8500ppeC02)
Figure 3 shows Solid elecirolvie sensorresponse
and resume characieristics. 990‘ e 3 —
320 \ f
= a0
E a0 “\ /’( |
290 ~ # |
280 - :
v 5 10 5 M5,
Temperature and Humidity Dependency
Ten Dependency . (ESYRH) We11 Humidity Dependency
350 — = ANl g —_——
..——.———.-'—‘."_"d_'_ﬁ. PO *
330 850 —
—‘ —e— 350ppnCO? 40
g 310 —=— 3500ppa002 g 50 5o
B a0 g 820 1 —=— 3500ppaC02[—
2] a8 —8_—k— M a0
270 200
I—l—_.___.
a5 230 -
-20 0 20 m &0 ¢ @& A oW W A

<
un

9

n.2 AALURYDY MG811 CO, Sensor (2)
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MQ-135 Gas Sensor

TECHNICAL DATA

FEATURES
Wide detecting scope
Stable and long life
APPLICATION

MQ-135 GAS SENSOR

Fast response and High sensitivity
Simple drive circuit

They are used in air quality control equipments for buildings/ofTices, are suitable for detecting
of NH3,NOx, alcohol, Benzene, smoke.CO- ete.

SPECIFICATIONS
A. Standard work condition
Symhbol Parameter n 0 Remarks
Ve Circuil SVl AC OR DC
V, AV ACOR DC
lance Al ust
ater resis N em

P Heating con

B. Env nt_co BRI [/
B me = f AT Hemarks

a ng Tem e 0L m—
— .70C ——

ta  ta

ﬂa D 5 =05

Structure and configuration of MQ-135 gas sensor is shown as Fig. | (Configuration A or B), sensor composed by
micro AL203 ceramic tube, Tin Dioxide (SnO2) sensitive layer, measuring electrode and heater are fixed into a
crust made by plastic and stainless steel net. The heater provides necessary work conditions for work of sensitive

S 9.1 quuasiRves MQ-135 Gas Sensor (1)



components. The enveloped MQ-135 have 6 pin 4 of them are used to fetch signals, and other 2 are used for
providing heating current.

Electric parameter measurement circuit is shown as Fig.2

E. Sensitivity characteristic curve

Fig.2 sensitivity characteristics of the MQ-135

MO-135 Fig.3 is shows the typical
10 T sensitivity characteristics of
" T 1T + the MQ-135 for several gases.
- i 1 in their: Temp: 200 [
. —AR t Humidity: 63%4
——0e O concentration 21%
——m RL-20kQ)
—— Y Ro: sensor resistance at 100ppm of
_\%h i __}.‘ﬂ.i_._m* NH in the clean air.
— | Rs:sensor resistance at various
\ --..1 |——a 55 f
§1 %Q:“-h& — concentrations of gases.
= : ==
P 4 Ly L
X
1/ 1|9 N \\\\H //,'//,-1’
I~ A e
/ N2
C TR, LS
10 et /7
- -
v P N
o, I b
t
(B
= - a —
.B b A
(0 | i1
1 i 2
b P e !
1Y

31J17'i 9.2 AuENUAYEY MQ-135 Gas Sensor (2)
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Dust Sensor Module DSM501A

DSMS501A
Dust sensor module

DSM501A
Dust sensor module

B Fealures

FWA output A5mm
Compact size and Lightweighl

Fasyinstaliation

Sing'e power supply

W Applicatign

Alr claanar or Air punlier.
Air condilioner

Air qualily monilar
Venlilalor ele

B ADEOITE A falings

} Harmmar Vol Blerribat Halrg [ unt |
SUED'Y yvallate ¥ W 0 S%e Al ¥ :
| Opeminglemps Topr <10 100165 | o
Storage tempera Tstg 040,180 W
B Cperating sbpplyvoltage
o ki . i 4 2N Ok g (A0 : e —
| Paramate J Symbol Ratirg Unit
i Operating supply, vollafie | Vee S5 0.8 1 v 4
B Eictro-oplicartharagedstics.
VecEhY, la=25T
| Paramegler | Symbol | Condilion l Min Tvp. Muxg®| 40nit
! ¥ ]
- i B hohe ¥ =
_bol'lﬁ_lil'vlw P i~ T > 1um - _FS.EEU. 283mi g™ | pes

*1 . Al candilion Ihat the'parditle dinmelerds ovarlhan pre micro meter,

Dec 2004 Verl.! Preliminary

3UM A.1 AauandAves Dust Sensor Module DSM501A (1)



DSM501A
Dust sensor module

1.0. DEVICE OVERVIEW

This specificalion applies to the characteristics of model No. DSM501A,

The dust sensor module DSM501A is low cost, compact size for a particle density sensor.
* Quantitative particle density measurement with the principle of particle counter,

* Fine parlicles of which diamelers are bigger than one micron could be detected with
high sensilivity.

* Inside healer realizes the sell-aj

* One control conla

A blo ram is ill sts of :
% mitting Dio —
eclor
——
ignal-amplifie ~— —we
Output
put drive

ésieat

e # 7
~Aaufed 1760081 DAGH 1151018 ?;

R \\‘ﬁ,&ég

Smghke i£'e

il
< . O @
z\ = . #1 %tm

_ : o

{?‘ ou
utput 12

al CirGuil
?q‘} 9
Dec 2004 Verl.1 : Preliminary
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DSM501A

Dust sensor module

TABLE 1.1. PINOUT I/O DESCRIPTION

Pin number Pin name Description
#1 Control 1 Vout 1 control
#2 Vout 2 Vout 2 output
#3 Vee Positive power supply
#4 Vout 1 Vout 1 output
#5 GND Ground

FIGURE 1.2, PIN ARRAY {compo

Male

72

—

Dec 2004 Verl.1

Preliminary

3Ut 7.3 AuawTRues Dust Sensor Module DSM501A (3)
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DSM501A
Dust sensor module

2.0. CIRCUIT DESCRIPTION

This section gives a circuit description of the external connections and compenents of the
DSM501A. The following connections and external components provide starting points for

designs,
2.1.Vout 2
The Voul 2 is normal output port,
The sensitivity of Vout 2 pin is pres orl is delect particle which is over 1
micrometer.
2.2. Vout 1 \
Use thi en ﬂ%ﬁé{/ ///
The ity of Ve 2 ab imes, -(Voul 1°s sensiliv Stimes
oil 2's sensitivity) Tt means size « e crometers.
- ’ / / —
wl litp'ul‘ (o] / \E eugize.

2.3, Conghd| 1 pel” | i / \.\¢
pin I i} . 3
e 78 ' AR 2&
- 711913 ; o

. =
are n (o] tu is valueE
TABLEZ. i 17 N
Resis \\‘a on p‘_‘ >
open et sensitivi r ic ter)
100K Hi
K Y ! ( romet

& LAY/ Q¥
2?3«:9 & q:af\ o
ayinant

Dec 2004 Verl,1 P Preliminary

sUfl A.4 AniantAives Dust Sensor Module DSM501A (4)
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DSMS501A
Dust sensor module

3.0. APPLICATION

This section provides general information on application for the DSM501A.

3.1. Heater
This module has a heater (resistor) to generate heat. Heat creates updraft (upward current
of air) which draw air outside of the module into the module.

3.2. Detect parlicle
This module is designed 1o delecl-the parlicle’'whose size is.over one micrometer, which
means it can detect cigarette smoke, house dust, tick, spore, ‘pellefiand mildew,

3.3, Install
Theyc

Dec 2004 Veri .1 5 Preliminary

€afl
=
=D.

A.5 AELURYY Dust Sensor Module DSM501A (5)
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DSM501A
Dust sensor module

4.0. ELECTRICAL CHARACTERISTIC
Vece=5Y, Ta=25T

Parameter Symbol | Condilion Min, Typ. Max. Unit
Voul 1, 2 al high ™' Voh No particle 4.0 4.3 v
Vout 1, 2 at low ** Vol Particle 0.7 1.0 %
Supply current lcc = = 90 mA
Time for stabilization ** 1 - - minute
*1 :Voul 1 and Voul 2 are high slate when not detect parlicle. (=clean room)
*2 ' Voul 1 and 2 are go to low. slal en detecl.parlicle,
*3 : after the power turned

W0 > @B, LW
EeA 17N N i
42T ol ..@"'! o7 .
-n(‘ T4
‘l?\ {_1 g .

5 rg%m

P

&W
X-axis showsyg &&m icles and y-axis shows oul { Gharacteris
shows uppe o uloE:h aalafgm aghl”ﬁs owe :

. Upper curve

Dec 2004 Verl.1 Preliminary
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DSM501A
Dust sensor module

5.0. PACKAGING INFORMATION
5.1. Package marking information
5.2, Package delails

Package dimensions : W59 x H45 x D20 mm
Weight : Approx. 24g
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DSM501A
Dust sensor module

M Notes

VR trimmer for sensitivity adjustment is set up at shipping from SYhitech. Please don't
touch the VR trimmer.

Please don't disassemble the device. Even if the device is reassembled, it may not satisfy
the specification.
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DOIT ESP32 DEVKIT V1

PIOIRErIATOREE PINOUT
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#include <AntolO.h>

#include <Wire.h>

#include <string.h>

#include <math.h>

#include <LiquidCrystal_I2C.h>
LiquidCrystal 12C lcd(0x3f, 20, 4);
#define LEDG 32
#define LEDY 33
#define LEDR 25
#define LED 2
#define PMpin/34
byte buff[2]
double mass25 = 1.7335
unsigned long'du
unsigned cngs
unsigned long endtime;
unsigned long sampléti

unsigned: lon

float concentr

float ratiol = 0;
float con=0;
float PM=0;
float y;

float PPM;
float sumPPM=0;
int avgPPM=0;
int pollution
int CO2;

int state1=0;
int state=0;

int i=0;

o s mf\ta
aynants




const char* ssid = "iPhone";

const char* pass ="1212512121" ;

const char *user = "Anchisa";

const char *token = "70zqtbPAYPEE8O2wkgQnMvwYtwVYlkip6gZWQVzC";
const char *thing = "AirQualityMeter",

AntolO anto(user, token, thing);
void setup() {

pinMode(LED, OUTPUT);
pinMode(LEDG, OUTPUT);
pinMode(LEDY, OUTPUT);
pinMode(LEDR, OUTPUT);
pinMode(36,INPUT);
pinMode(39,INPUT);
pinMode(34,INPUT);
Serial.begin(1152(
Serial.prin i

Serial.print(s

Serial.printl

led.begin(); 2520181

anto.mqtt.sub(*PM2

while (tanto:wifi& ARRAAAR P T
Serial.print Co X lﬂ =

—_— “‘P Y
while (lanto.mg ~ |
Serial. println("\n( "’ @
anto.mqtt. o' “" cgb

.;. )
o

anto.matt.sub("No }
anto.mqtt. sub("Warn Foe>
3L ANl
anto.mqtt.sub("AlertSt"); v a &P 1 lar a l%
anto.matt.sub("FanCtrl");
anto.mqtt.sub(*mVC02");

starttime = millis();
}

void loop() {
anto.mqtt.loop();

durationl = pulseln(PMpin, LOW);

lowpulseoccupancyl += durationl; ——=> n153uf1 Low pulse 91nuLgas DSM501A

endtime = millis();

mm'uq;a C @sﬂ\\o Aulest Anto dmy

uuimﬁwwuana
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if ((endtime-starttime) > sampletime_ms)
{
ratiol=(lowpulseoccupancy1-
endtime+starttime+sampletime_ms)/(sampletime_ms*10.0);
concentration_mg25 = 1.1*pow(ratiol,3)-3.8*pow(ratiol,2)+520%ratio1+0.62;
concentration_ug25 = concentration_mg25 * mass25;
ifl(lowpulseoccupancyl <= 950}

PM=con;

:
else{
con=concentration_ug25;

PM=concentration_ug25;,
}

sumPPM=sumPPM-+PPM;

ifli==10)
avgPPM=sumPPM/i ; . 5, ¢

S M MIfuAINUIwes MGB11 11Usyanana
sumPPM=0; —> Lazdsluifiuuuiules Anto uazLaRIA
i=0; yuIauanINa LCD
}

String data = "CO2 Level.";
data += avePPM,;

data +=" "
lcd.setCursor(0,0);

lcd.print(data);
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lcd.setCursor(17,0);
lcd.print("PPM");
anto.mgtt.pub("CO2LEVEL",avgPPM);

nTUAS UL NTLLEDS MG811 1N
= Uszulana wazdsrluivuuduled Anto
LATWLARIATULIBLARING LCD

if(avePPM>5000){
digitalWrite(LED, HIGH);
anto.mgqtt.pub("FanCtrl","1");
lcd.setCursor(0,3);
led.print("FAN status : ON ");
statel=1,;

}
iflavePPM<=1000){
if(state==0 && statel==1)§
digitalWrite(LED, LOW);
anto.matt.pub("FapCtrl","Q");
lcd.setCursor(0,3);

lcd. print("FAN statUs : OFE");
state1=0;

}

é - = o
Beaulan1sile-Unvinauszuisainia lae
AN samalsuiuatsveulneenlen

—

}

pollution = analogRead(39);
ifl(pollution>1000){
digitalWrite(LEDG,LOW):
anto.mqtt.pub(*Normalst”,"0");
digitalWrite(LEDY;LOW);
anto.mqtt.pub(®WarmingSt*;"0%);
digitalWrite(LEDR,HIGH);
anto.mgtt.pub("AlertSt:,"1");
digitalWrite(LED,HIGH);
state=1;
anto.mqtt.pub("FanCtrl","1");
led.setCursor(0,1);

lcd. print("Air Quality:Alert ");
lcd.setCursor(0,3);
lcd.print("FAN status : ON ");

}

else if(pollution>700 && pollution <= 1000){

digitalWrite(LEDG,LOW);
anto.mgtt.pub("NormalSt","0");

waznmsida-UanmanseulgaInIa
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digitalWrite(LEDY,HIGH);
anto.mgtt.pub("WarningSt","1");
digitalWrite(LEDR,LOW);
anto.mqtt.pub("AlertSt","0");
lcd.setCursor(0,1);

lcd. print("Air Quality:Warning");
}
elsef

digitalWrite(LEDG,HIGH);
anto.mgtt.pub("NormalSt',"1");
digitalWrite(LEDY,LOW);

58

anto.mgtt.pub("WarningSt’s*0") 73 ﬁ'u'lﬂﬁ’m’mwm-uai MQ-135
digitalWrite(LEDR,LO / \\ \\ Tadeilynasuansaniuziuvasnly
anto.mqtt.pub(’Alen t","ﬂl'.l.\‘\\ ﬁ\\ l % azn1Un-UninauszuIeeInIe
lcd.setCursor(0,4); =)~ ':.7 Q $ ___—__ =
lcd. print(*Aif Quality:Normal-* 7/ \k
- L -
fistate==1 8&statgl~<0). h.-r S~
e 7l \ o~ | & ~
digitalWiite(LED, LOW); VA >
anto.mqtt.pab("Fanctrt","0"); é}‘ | 2520701 Bﬁ
lcd.setQursor(0,3) ¢ 17010111 ,ﬁ«ﬁ;ﬁ, NANRAR E; o
led. print("FAN:staty . OFFY: ,A‘K"'K‘A“ =
C.f_ ..).;-u E
state=0 o l slllllllllil.llllll!llll ~
} é L R « @/
25 R \%‘(‘ - :: @
d ay(500); T L;‘ ¢ ‘gj 0&9
elay(500 Ug S .9
\ Doy J o
LA Q'

v0|d messageReceived(Str @tfo%c,

{

if{topic.equals("channel/Anchisa/A

if (payload.tolnt() == 1) {
digitalWrite(LED, HIGH);

String payload
aynan

irQualityMeter/Fan(

}else {

digitalWrite(LED, LOW);

}

}
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Figuee 2, The ercated measuring system.
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