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Project Title Carbonmonoxide Detector for Automobile
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Abstract

This report describes- the design and implementation of carbonmonoxide
detector for automobile. It is composed of three parts, a sensor. unit, a processing unit,
and a display and human interfacing unit.. The sensor unit measures amount of
carbonmonoxide and the ambient temperature inside the car. The processing unit
based on an Arduino microcontroller board records the data into its onboard SD card
and shows the level of carbonmonoxide in ppm on a LCD display. The detector
provides warning signs - through both LEDs and speaker, once the level of

carbonmonoxide reaches the level preset by the user.
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- UART (Universal. Asynchronous Receiver Transmitter) ﬁwﬁﬂﬁiuéwagmmuas

Galastladmitnnsgunisiudeleyauuy RS-232

|2

Uszinnvealulasaoulnsaiass dnnetunansUssaniudnuan1Unenssy (N1SNas
waznszuIUAIIINUsTUUNsUTsInana) fildlutaguuendqegne wu lulasreulnsaaes

asea PIC, lulasreulnsaiaeinszna MCSS1, lulasraulnsamesnsvga AVR Judu

vasanttlulaseanu

Arduino \Huvasalulasroulnsiaeinsega AVR fifinnsiamnuuu Open Source fie

v
@

in1sUniyTeyavianu Hardware uay Software §2 uasa Arduino gneanuwuullvldaula

2/
U =

$1y AetudangdmiugEudufng MadlnudiansadauUaaiiudy Waunrosaniias

UpsA violUsunsusalasnme



3mndm ICSP : #mdu USB interface

2-nterrupt 0

Znterrupt 1

5
‘x
5N

twedmuse |9

I 10.MCU : Atmegal6U2 |

% | 5wodn ICSP : Atmega328

9501 Power jack 7-12V

5 SMCU ; Atmega328

p e 7wodn O
8.wofn Power (3]
=<

5UN12.2 9unsaillazweina1guasvein Arduino

2.3 Carbonmonoxide Sensor ¥sa MQ-7

A E 2 L2 - & i 23
MQ-7 40U sensor kN 15M 99t UsH RS vauueusnleaneluenia 1aeld

@ o | ) a | P ]
MaNNNSNSWUALULUAUDIAIAINUA LU SEnI 1 EUaIn a1y sensor F97995n18 e

al.: =l as Ld r \ o‘l’
sensor UuIL Q%iﬂﬂ?ﬂﬂﬁﬂﬁﬂﬂﬂlﬂu

Veo Vheater (5V/1 4V)

MQ-7
sensor resistance (Rs)

) £//..

s

JUN2.3 dnwnizuazrsasnielures MQ-7

NANNITVNIUVDINDTAD LSUANT5IUSOULN 5 Tanlvinu MQ-7 N1911uag3 Nuse

I3 ' W v XY o Ve ¢

Y1 4Uag 6 a9nT17A warazdIneusnulnHeaterd iU MQ-7 191 2 wagwafivn 5 a4ns12a
FeazAeusasulnl Heater 2 ArAe Nwsasuln Heater 5 Thadiduaiainan 60 3unfl aziduns
TaudauuniduaInaelu MQ-7 Wiatduniaessunsiausuauesinearsvsuuauenles
nglueinia aziienuATUUSERI N 1 uas 3 Autalnih 4 uwag 6 YunnAmils (R

P o a @ a P a ) H ¢ 1
Faaglamusrulninfertunasn 60 Juil warNaneussauln Heater 71 1.4 Thasmiduaianan



90 w19 wdudislunisinAusunaesfnsaisveussuanles n1eluainid anluennieil
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a = 23 3

Usunaumsveuveuanlamiiaduiienirsusutsusnlenaz UV IiA A8 A UnIuTEwI N
TN 1 way 3 Audalndh 4 waz 6 fananasuvinlvusesusenanetaliine 2 daindu
a & Ay ow . o ¢ ¢ Y | w w
Wadurnialaannsiiviunaieaisueuseusnlennslueiniavagiiy deazseiu R v

= 4 d o 1 rd
N1 Rs 38 MQ-7 7191 4 way 6 mugUvasiiounAdyeyias output (analog) anidu Ve

‘J o U v
Watharluldnely

A

In 100ppmCO

v

Signal 5

i

_l!l

S

Y

il

|

e i

P
[
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. cng—

R
i

AN

|
|
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1
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——— A A
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R
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L
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i

5

g

& Y =
gﬂﬁz.a AsiaE UL UasURNERYY I output 9.R, [9]

= i e L3 nl 5 o o 1 ~ o
FIANFYILDIINAT R MTD Vi Hsssanludmivaamial Rs/Ro. ey
WIHUTEUNUMISTIIT09NISRaUANBIURY MQ-7 1n8asi5uaIuaaim Rs 91N&N3
RS/RL = (VC = VRL)/VRL (31)

'
L

TneAn R U Ve l3mMIUARgUa wasnsIum Ve andaginneulayiliismsiuan

L]

A %) v | = o o 1 v v =l P
94 Rs M31704n15le 1aldAn Re AdpInIsudns1astim Rs filslumasng Ry waudSouiioy

AUANTIINITABUAUDIIDI MQ-7  TnI5ALTI98MIAT Ro 1A HULI 1R IR AR UMY

vouduwasluanuniivSuiuigarsvauuausnles 1PPM Inenisialuanwuuudsudunis

g1ntuN1sal J9lauiraraniduuiltluniseiunainu

1

”Z

l‘@{ti&ﬁ (W"‘JIUOU 10000
A s a/
JUN2.5 N19RDVAUDITRENYNELIANIEAIVBY MQ-7 [9]

10



2.4 Temperature sensor %39 DS1820

9 s =

Ds1820 \Juledingaumgiinuy 1-wire Inelddyaadmiumunuiiios 1 @y udly
niseldanuadeias 2 e 3 1du As unasdnell dygamuauuaznsd lag DS1820 ¥

Tirvesgauugiilunihevesesrmivadea Tutiesening -55 e +125 servaidua Tnasil

=Y 1

a 1< a ' ) =l =
ﬂ?qﬂlwﬂwa'\ﬂ@%m +0.5 ’e)\‘lﬂ’1L‘UaLﬁ?jEJEﬂu’UNﬂ’lii’ddﬂqumiﬁﬂuizwﬁﬂ -10 09 +85 946N

UG

waldea lullaguu DS1820 dawanunsalunisviaululuun  “Parasit Power” lagnisna

L7 1 n’j 1% el A
Wz 1uasGND wihtu DS1820 Asillaseaing uazvinuandluguin2.e

PIN | SYMBOL | DESCRIPTION

1 GND Ground
2 DQ Data input/ Output pin
NG
NN 3 Vdd Optional Vdd pin

5UM2.6 TAssadnsnasn989 DS1820

dmsulaseadnennsyinauyee DS1820 Tuastsznavlumensds 4 drusieiufe

WI3NIA Power Supply WITEIUAIUAN Lasniiea1udn Taelassasisweaminemudves

=l 1

DS1820 Wuazilagmeiu 2 nqufe ihgamsIaTsuwuy ROM Huun 8 lusiude 64 On Tne

u

1 a =l a A 1 o 13.’ d‘ ¥ =l =) o
usiagmaziswa ROM fuand aiuly Fedayaiiiulilu Rom fisziuisulaiiouru ID Code
vosguniaiunasdd draundrgaruiidnuuunisavifundaganiudndinsn Senin

“Scratchpad” lagasilogniiu-9 lui Ganagarindtdiutaslddmsuiivanadnsves

gamgil AfiiAfERuaLgIdnTaINTTHeu(Alarm) sauviAmNaTIN CRC vastoya tnednue

9 Y |

13983199049 DS1820 awnsnuansliiiulans Block Diagram naluil
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Vru

CONTROL LOGIC

TEMPERATURE
SENSOR
INTERNAL Voo 64-BIT ROM

6 Cw_l_ : wmgom ALARM HIGH TRIGGER (TH)

m_—<|7 g Wire REGISTER (EEPROM)

SCRATCHPAD

ALARM LOW TRIGGER (Ty)

REGISTER (EEPROM|

Voo POWER-

| suppLy sense SBToRD
GENERATOR

4 ”‘ng PARASITE POWER CIRCUIT = MEMORY DS18520
Da

Y

$UM2.7 Block Diagramuay DS1820 [10]

N3N IYaIDS1820
DS1820 9ii1993n5793ugaumainTounavisudvestoyaliiiuiinea lnsdia

ANaTdYn 0.5 asmivalTuasastep lneiile DS1820 (3avianu gunsal Master amnsadsl

i
al

DS1820 vn1sasiadugamaiiluvnizdugly Tnonnsdesiasds CONVERT T(aaH) lugadad

=

J 1 ¥ o d 1 v ] o
DS1820 \Wausieaglay DS1820 xvinasivdsuAisungiiifudeyaiivlilumuigainudy

Y U

i
e | =

° i = = o
Scratchpad Tusiumis 0 wazl @9 Master @rnsaviavdidiuarganginduseniulaly

Padinly

lngdnwarnrsiniuAnadnsns eAraumngdluminearausa Saratchpad 84
DS1820 nenmsvniiiuasiiswadayailudmsndinmansiun 16 On AmaIesvane (16 bit
Sign 2'Complement Number) Tnglsluvigs (MSB) UWNLARATEMINTE dauluvidn (LSB) uny
Fgaumaiiitiald laodiranmgiisian Buuanluvivesniesngasiiandunudndn udden

ad 1 g ¢ o @ = =Y
gaumniiianduau luviessamegasilunilvnds

M1919912.2 Anweitesnaveyaiiauldain DS1820

AQavni | Ateya Binary Ateya HEX

+85 °C 0000 0000 1010 1010 | Ox00AA

+25 eC 0000 0000 0011 0010 | 0x0032

+0.5 °C 0000 0000 0000 0001 | 0x0001

e 0000 0000 0000 0000 | 0x0000

0.5 9¢ I3 1171 1307 111 | OxFEEF

=p5e0 1111 1111 1100 1110 | OxFFCE

255 ¢ 1111 1111 1001 0010 | OxFF92
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@ 2 1 ! 1 aa P E 9 1 J o ! €
wiuldiAvesloyauuuidneafionuldainvissaiiud Scratchpad funiisluy
0 wazluvi 1 vea DS1820 tu axfimsidrsiadeyauuu 16 9n Tngluvige azduluviven
wsomngdnluvidiazuangungdl laelder 0x0000 Wugagudnarsdsadeyanldiviniu o
=l I a oa -;v’ ! L2 =l 1o ' ad a =’fl =l
aswaldua lngAdiiudu 1 Avvesdeyassifieuiiurmegamginuiniu 0.5 ssrivaidua
= o ! a s [ C I 4 o =l v [
FamsAnnuAweguuitaunavilalaenisiiadeyanenlaludnuin lumsme 2 fas
¥ adw @ oA 1 o ' 1 14 =t o o
lAr1vesgunindeanisiiudl dudu Wedueld  0x0032 asuuneiia +0x32 deutaniu
= e oA Lo ! 4 =l = a 5 = v L]
wvgduarlaviniu 50 udlllesaindeyatlandaniies 0.5 ssrwaidya daiuiefosni 50 U
1% ] v L L - =l [ v ] 1 =l & Ll ar [
wseg 2 Aaglanadndiu 25 sarueaded tWuiu daudiluinautiuazldiSnsfuneswda
a 1 as s 1 o ! 1 2 = J 5
181911 0x00 needounduly Aau Wesuaile OxFFFF 9zmuteds -0xFFlasAn OxFF tudy

a1

719910 0x00 g9 1A F9asiiandy -0.5 ssriwaldsatiuied
TunsAruruamadinaviusianuisaldnisduunisntinmans laeldisnisuuu
[ = "N g ) = ' v o
2’Complement unulel Ingillewudaailuluigadu OxFF Auansitdrgamgiiluau Tivia
n1sdlunalUnduan 1 I lun st Ld1uINIENE KA1 N 1SAALUUAUINALUNE
1 1 1 v =t C | dl o as 1 2 E 2 v
LU 81ALA OxFFCE A¥nunefe -0xCE %38 <1100 1110 diohldnduadeyaiunssduasld
& = A e %) - ; o a4 o
\Wu 00110001 w50 0x31 Wowrlduindienila (2'Complement) aglaar 0x32 1ilevinnng
< = [ o | e £y il ' | ] £ (Y
wlautuavgudunavlinuanu 50 udawnsAiaig 2 iesanldvesdogaminu 0509
Wwallea favlaanvindfu 25 fatuan OxFFCE Seiirvinfiu —2589rwaidea
Wals1AeIns WA ulaain DS1820 dANIuavduaTiuinnii 0.5 DA Lsalgod 151

annsaldgasaunisilunisiuanle

el oo B CountPer'C — Count Re main
ﬂ‘m‘lﬁﬂull“ﬂﬂﬂ\‘lﬂq‘i = E;ﬂlﬂﬂulmﬂqu\lﬂ -0.25 +
CountPer'C

gauniineula fe Agamgifieldainfinnuazidun 0.5 asrivalloa
Count Per’C uffignulsiain Scratchpad sudsluyiai 7

Count Remain 1Jumiienul@ann Scratchpad dunsluyial 6
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2.5 Accelerometer Sensor

= d' [ i o = s o 1 [
Accelerometer ﬂ@Lﬂ‘iﬂ@’Jﬂﬂ’NNL'ix'i’U’eJ\‘lﬂ’liLﬂaE]im%lB\i’}GIQ“lNLLUQ@E]ﬂLU‘L!ZiJS%LﬂW
1. seismic mass accelerometer aIAUNANNITATIVIATLHLUIALTIUAULALIIATUIINN

ar [l 1 v ow = = ' oo P o | il
snsusnanladninguisssiinnusdddode duswnnseviusanndawaldaimuisannus

o
o =l ol

@ a v 6 vas ™ P a8 | a
funnsrezdniunmeiinesudatinldinnsduarifiouninudsn Wy 1A509R593
wHuAUlw

2. piezoelectric accelerometer \ilepiezoelectric crystal gnussINsevinazaislseq

[
s

Wi Tulaendna3anoatliingiiann quartz, sodium potassium tritrate Famuniuwazsiailyl
as . . = A W =2 a o o 4 o Y oa W I
Wheende seismic mass Banaiundnaianeasglutitdesiuile mass gnvirluiAndnsiseay

dwunsinanseyinandnaianeaviliiinuszaluiuazindyayueenluii output 1992995

=l

Fafl charge ‘amplifier igveeAsglilmdunsiuoutput  Fauansnasanuniy

173
a  a

= a J & 2/ v e [ Lk 2
voltmeter #ailineiviintaznauaussonudgelafaansalddnsusaldfa 250,000 m/s

@ v = v o W W
Anlglun1snsainmnus e, WWTo NI IUIUAYI

Tumsviraudmihsildluga GY-45 Faululuga Accelerometers ldlunisasrvaaudie

L3

o:l = s a - ey i el
NIINTLATAUN 5']'3WQLﬂﬂﬂqiLﬂaQUWﬂﬁiaﬂqiLaﬂq LRIMNNVBIAccelerometer  A¥UINATN

q

1
=& =i

aradulainaniugtagiudres Xyz Senduwinls Fulpaand@lunisideninanusslugu

q

2, 3, 5 g uavltouneiIw 12C saafudyannunfinngegnil 2.25MHz

. MMAB45X
o 4 E

'lJﬁIZ 8 Module Accelerometer (GY-45)
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2.6 LCD

BUAAIHALUU LCD (Liquid Crystal Display) %’mLﬂuaauamwaé’ﬂgmmwﬁa Fadu
fleumiunldauiuegunsmarsmnniuluilagty Fseouanmauuu LCD diauuuiuanaua
\Judnuseifissetrafes (Character LCD) Ltasme‘f’immmLLammaLﬁugﬂmww%aﬁ@é’ﬂmﬂ
duqmunudensly (Graphic LCD) b LCD Display fisishmuiudulaeialuldud 16
fadnusluauia 40 fdhus wariiduanussiadaus 1 ussiinde 4 UssYin 3998LCD @50
TdnulddelunsTusunssluae LCD veuuanmauasdsiniivssndn ?u”'ﬂugﬂﬁw UEAR

899016x2 LCD laluanud

§U171'2.9 Liquid Crystal Display (LCD) [3]

2.7 Micro SD card

Imaaﬁw%’uﬁuﬁﬂ‘ﬁa;ﬂam Micro SD Card, MicroSD Card Module 8va Catalex
dwmiuifiuanuanansnlunisuiindeyania q 91nUasa Arduino 89Uy Micro SD Card
= L3 £ 1 = o [ v v 3 =l o o/ a
sumeiawuy SPI ldaudng flavsnidusagulinfenlden Treasshwssauusediu 3.3 V a1

Tilusvesa aunsaldlwloludre 45v-55v
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gUﬁZ.lO Micro SD card Module [3]

2.8 Buzzer

unsiipganauudanduinsituy Piezoelectric “wazlmsWuy Electromagnetic Vaaeq

2

UTELnNU0900ALLTB AL AN AL N5 L AN TENAINAISUININAINLADINIS  Uselanaeanisid

7
= =l

\d@oanssdmsulasanisiifisl AU Piezoelectric AV 1UTAAISLATYNAINEDUTOU IINTIU

Waltunaaangli DC unstuanidasoan

JUN2.11 buzzervSounsilddudygiiou [3]

UWASWUY Piezoelectric  Hp3AUsenauvas Piezoelectric An UIznaudl8@s1a

@
L = L% £

, = ' = YY) o - A o o .
Piezoelectric, uHulavensiunumedsdnin siaasdnafidrlnidideun Wi g Piezoelectric

WASALVEIENTBNAMI YU ULIIAUlNT AT Td U 1iA piezoelectric  a1nduTaaidy

q

piezoelectric Tl Tuukulanyazduazfowyinlaiiadestuan
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2.9 1rsaeindsunnaisuauuauanlaua

£%3 3/ €

irsensnuiwarsusulasenlafannsanmasumudiduresaiusunsuenled
Ielaenisasaaeuamanududunasninat fivthae LCD wasiiduananfeusudedsauay
ﬁfgzymLﬁauﬁ’aﬁﬂﬁﬁ'ﬂﬂlﬁfimmﬁamw%’Uﬁ'wﬁumwﬂlﬁ'}'LLasLL%’Q’lﬁQ’UQﬁamumwﬁﬁa
pvswisluanumsalflifivszasd Whutlasidoued vie wilosduiivlans 181 auaudal
ren1sindaus 0-1000 PPM  flennaiasiden 1 PPM Hdetiananey +5% nse 10 PPM

WuweilHludugesiviued O sensor ansamaaeulugamgiidauandas 0-50 °C

= = @ a 3
JUN2.12 1eseviavsinaensueuiausnlas
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UNim 3

N132aNLuy

d o
3.1 NM99NLUUIEUUNULEUD

INAISHANITTUANNUINLUSEUUNITU wFauraIUSunua1fuouneuenlentuly

[

= s = ni! Lo [} i o € = 1 L I
aunsoedungeenlanagun 3.1 Juuavtieliaunsoinurenasuasiuduaiawislaeta

Wuszuu
® Power Supply ‘\ 7 T T T N
® MQ-7 Gas Sensor et U S Y B
; ® | D
® Temperature Sensor ® Arduino Uno
® Buzzer
® Accelerometer Sensor
® Micro SDcard

\J. .

3U713.1 uienlapzinsuvetssuy

dunmupIUeda Arduing uno e usadiulwih DC, eI inanmgil uaziduiresin

(4
=

fwansusuneuenled Tugunsalil WuweiTrgamgiinldde 0s1820 lHluniseruArgumgil
luonaseugluniigvesesrisaidoa (°0)  iesyyigumalianimuindouiounseldu
Wosangungiidudidn insrzinlueiniambunisiniludvessasudazadrafe
arsusunauanlasunnIUNg Wunaunannisdun Wiililauyseivendomas uarldlunis
Anaieilume factor TeadumesinUinmeiiveunouenled swngamaiiiinase
w 1 ¥ I € = 3 3 ] ] £ & i o [
myineldiveduesinuinunsveuneuenles Tuduvesduesinfailinsrnduau
Winduvesmsvouneuenledfie MQ-7  Wuiwes Aeurdeniovinym niduesinineay

2 a o [ I3 . ] £ as 1
ﬂaWULUuau‘rgwmmUUﬂ'ﬁﬂ Arduino  Uno LazaIuganIe Accelerometer sensor  3%1AAN
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USUIUANULSIUDITOEUA LﬁaLﬁUﬁ'ﬂi’Lﬂuiau‘jaaﬁﬁlﬂﬂummﬂ%auLﬁawms%mﬁmm%a
$1199)

[

\eviwnazdl LED, LCD display, buzzer uazMicro SDcard lugunsaliinsiauses

3

LED azvanluaulusaeud

8/

1 =l 1] é lﬂ" 1
Feuatadng lnefiog 2:3oulvdsasuanddudiuresnislusunsy

= " o L] [ s as ] i ]
Neulvazgnuundusydudaend uazseauszdnsyda ludwlcD display azuansAInIy

s

L4 = = i =l oal dl s
iinduresUTiamsueuneuenles Lazseaugungiseu diu buzzer arilidpailosyiiy

U

Asveunauanleneglusedudunsiy buzzer sxmaluiFesq wazdiugnvine Micro SDcard 9%

a 1

o lildlunisiiuardeyavesuSinumsvounsuenlas, 20D UATAIAIULTININANT

U

Useananan i Arduino Uno

3.2 NMsaduIIUnIeHardware

'] A i as o =y =3 1 - !
dqunussanenfen ﬂ‘LIﬂ'ﬁ‘ﬂ"lLHMG’]H‘II’E\H‘]]UL‘E@E‘LLE‘}WJ‘HMQLL@L’?’]&I@SL%EJGW‘BQ’N@?EIN

2 1w =
wazn1skauneany Arduino Uno

3.2.1 29925994 Gas Sensor
[ € 6 @ L7 AN - & (3
MQ-7 LEULYDINY °1=it’lumsmuwummwmuwmﬂimmmi‘uauuauanifam"lumaum

M1979913.1 518a%88AVRIMQ-TY3 a1 ulY s AY

Symbol | Parameter name - | Technical condition
Ve Circuit voltage 8V + 0.1
Vi (H) | Heating voltage (high) 5V +0.1
Vy (L) | Heating voltage (high) 1.4V £ 0.1
R Load resistance Can adjust
R- Heating resistance 33Q + 5%
Ty (H) Heating time (high) 60 + 1 seconds
Ty (L) Heating time (high) 90 + 1 seconds
Py Heating consumption About 700 mW
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3.2.1.1 d9UUBIN15aNLULUDSA MQ-7
Tuvoanisanvussdul Heater (Vheater) 1519190133101 5V aduiu 1.4V TJavia

usatulw 5V wazusesulaln 1.4v 9219 LM317  Tunisidunsassnuuseasunuuusuailads

v 1 n‘ n‘c’i‘v
a1150USUAIMUNABINS IoLluNTlADInNg 1.4V,

- asausenuln 5v.

U1t tanrr
12V > £ Y Vo =g —> 5V
g
N R3
— o —
—=3  Ca—
c1 c2
[URIT] 100
RVARY
2K

& I ) <
5U913.2 2933m15a5 Ui 15180
Falv12v: ldanuuawesvessasus lasaisnsafiwalaainaunisnigluDatasheet

Faaun1suuannsalgmaR,lauamslY R, wuu R USuaild aunisfe

V (3.0

ot

R
=125+ D)+ 1,8,
1
R, -6
5.00 =125/ 14+ —= |+ (50x10™ xR, )
240 .

3.75 =1.25 52—)+ (50x10™° x R,)
240
3.75=(5.208x107 x R,) +(50x10™° x R,)

2 = L—B = 71329
5.258 x10

FatiUA R, dziiAnUszanm 713.2 ohm waAiildasadaeyininisusuain R YSuailuiees
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- asauseaulw 1.9v.

U1 LM317T
5V , - 1.4V
> Vi vo >
3
N R3
470
3 —
— —

RV1

2K

- Y @ ¢
JUN3.3 299301585 9U4599U 1.4 Tiag
Bl 5v Maniilalunas Regulator Aeumiil lneansadwalldanaunisaielu

Datasheet &saun15tUuasinsnlgvinna Ry lauaisnld R, wuu R USudald aunsde

R
i 1.25(1 + J—] b R
R 2

out
1

140212514 22 +(50x107° x R,)
470 7

0.15 =1.25[ ¢ +(50x107°x R,)
470

0.15=(2.659x107° xR,) + (50x10™* x R, )
015
T 2.709%107
Faifuen R, awdiAUszani 55.37 ohm waeildoseesiinisuituein R Uualuases

=233.376

2

- AsaauALTIRulY heater
N3aFUAIYY Vheater 1379¢1% Relay 5 V dc Tunisidenailaeilaiinnisdeuanid

lumevmrvguaingues Relay azvhliiinnisidondugrumiosening 2 useiula Fysyna

=l

Digital 30 PWM L5183 9%UNAIUANKIUN11INESA control Tag PWM Misia¥iafiuunasil

s

wun High 1unan 60 Sunfiuazauin Low Wuiian 90 3unil Fadeueyrod control fleenunils

Usnaunszualiifisanenenisaindved Relay 3dlavinnisiiunseualaeld transistor 2n3904

E 24 1

NWALNTEUAURIFYQYIU control iLng Relay UrluamruAuuaieyinlnns switch s¥n3ng

L7 ] U

wseAulnng 2 Yumeihluldluns9gliiu Vheater fuin 2 [Wunsdfa 1. Weduyyranduy
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a e | o w e v 4 o . a ¢
Low adndvad Relay 9zlalvinemu uswiudlade 5v. way 2. Wadyaraniu High aindves

Relay avhauudradulumdnuseiu ussuilane 1.0v.

Digital control 5V
Y 60s 90s

N pona oot "
H H H 1
H H
{
i

dtugyed Digital control

IN414B

AN/

Vheater

1.4V 1o
5V ™ |

5UN13.4 293Imsasnnisadussuseaulnsening 5 Taad uay 1.4 Taad

1 14

' ) X |
sEWININIMUANunTIRIEdeni diode - 1n4148 sgifienaununisivasesnssld
o 1 o o v oo ] vy -
Weanngluves Relay dautifeunaan waglunsvimmiiinavun d1aglidaeln 5v wiel.av
Fasrazlinidyain control 410 arduino Tun1smIuANNISEANT T T IPLUMED
a © 4 3 8/ ar o | @ W 1 = d\l
\H9YIIN19610299 319 Heater 2395 switch iy MQ7 agldasasiudednuans deln

Vee 9gdlA 5V numdilaiunseduain Arduino d@uiiva Control iWuimuauldlunis switch

1oa

usssulwl Heater WuAniidseensnain Arduino iifemunsl Relay Wagiinazthd analog 7im
161nit Ve WUszananalu Arduino Wiehlugnadselulng Vi fildasiianviamu Vg =
(A1 analogRead /1023) x 5V. wagtlumuiamian Rs siawiteldlunisvian ratio 99 Rs aeil
AR Rs = R x [ (Ve-Va) £ Ve 1 uilol&An Rs udaanwsaniilum ratio 18laenns ratio =
Rs / Ro Wénaxtily ratio Tuiilsufiunsne Characteristic 799 MQ7 uagymafienasdrann

ratio \u PPM sioludn

VgL = (analogRead / 1023) x 5 Rs=R.x(Ve—=Vp )/ Vg

ratio = Rs/ Ro I—> 87UA PPM 310011919
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3.2.1.2 ASATUIAIAMNTNTUYRIANTUIUNIUBN LR

NI Characteristic 999 MQ7 14 datasheet MQ-7  @14150ATUIUN

AMUALNUSTEIN9 Rs/Ro TU PPM

B

__+_

|
I
|

—— 8| 'CH, T
! | | |
j/o01 - —aad lm ~H‘ ! i :
1[ 10 lﬂ&*&l{ {Ppmlll]DD 10000 \

5UN3.5 N3IMN13MDUALDIUBI NWAISRWILFITD MQ-7 [9]
W Y'=logY uag X'=logX a¢linsindsenundusiunisiediuinieringn

& | = = = a v v < v o
MLM10 a9 400 PPMLUﬂQﬂqﬂLﬁUﬂS']WWﬁﬂ?’uJLﬁuL‘ﬁdLﬁULLUULaumiﬂ LWQL?’I%S‘LWU'ﬂﬂﬂW

aunisidunsamaly
AN919913.2 AnsslABuAaInngm log Wunsnidunsa
X X'=logX Y Y'&logll]
10 1.00000 by (BT OH -0.60206
100 2.00000 , 0.065 -1.18709
400 2.60206 0.03 -1.52288
0 — i
. 0.5 _— 1.5,‘,, bt — 215 3
s == T = : === Charact
-0.6 —— \ b e ] eristic...
<08 —F !
= 4
o
12
1.4
A R PPM (X)

3UN3.6 N3 mANENTUEIENINg Rs/Ro U PPM 283 MQ-7 Tuguuenatwidunss
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PNAUNITEURTIELAIN V= mX'+C Feautunsa m aunsamlalagvimiiuduy

nslopevaens Ay m = A%X'

- (~1.52288 — (- 0.60206))
(2.60206 —1.00000)
m=-0.57477

¥ o i =) | =gy A .Y v gio A
LLﬁ?uqﬂq’ﬂqﬂﬂiqmu%ﬂFlWU\nJ']LLV]uﬂ']‘UQ'L‘ﬁﬂ']WQWX Wnul ﬁ]giﬂﬂq\{ tM1ny

-0.60206 udhAlaunuadluannisidunse

Y'=-0.57577X"+C (3.2)
~0.60206 = (=0.57477 x1) + C

C =~0.60206 — (-0.57477)

C =-0.02749

Y'=—0.57477 X'~0.02749 (3.3)

e laFNSEUN5ARINTINTAD aun1IN3.3 1519suas Y wag X nauluidu Yuasx
= = A:J |74 a a L3 ar
wileunune ilapuduiususs Rs/Ro fiu PPM apnii
wue Y'=log¥ uaz X'=log X avhuaunisidunseiild (3.3)

log¥ =-0.57477 log X —0.02749 (3.4)

log¥ +0.574771log X =-0.02749

logY +1log X" = -0.02749

- 0.02749
1
YOSy L y00240

XMy = 0,93866

log YXO.SM?T =

1
0.57477

PPM = 01.33866 ; X=PPM, Y= Rs/Ry, (ratio)
Y4,
PPM - (0.93866)1.7398 (3.5)

ratio

91N Datasheet fimswlunisvavefinlanugumgisieed SunA1iline factor

s

Peagdlen factor A9 MRMMATRIL
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JUN3.7 nsminmsesvauesfegamniiiasanudulueinie [9]

1.7398
0.93866} (3.6)

vinlvlamaunisluaife PPM = factorx :
ration

= - & & o v 4 : B TEmi | &
Falunile factor UULE’IHW‘HUQI‘ML‘UaEJ'LJLL‘UaQC‘]’!Nﬂ']QﬂJ‘HQlIWI']U‘L! AAUAMAINUVULIN

o val | W = ' X fos ¥ ¢ 1 o

ﬂqﬁu@lﬁﬂﬂqLWqﬂU 60% ‘ZNﬁﬂ']LW']ﬂUﬂ?qﬂJﬁUﬂ’]UﬂLU'iﬂE)Uﬂ g9A7 factor eLdavuLlaamniy
aw - P ) ' i ady va

gaumgiifinn a3, 3 wardierldlusunsuaninsamen factor sewaregamaiiillaan

- el

cj i I
AN51993.3 nsiSeuiiieusgmmaliiue factor uas MQ7

aaumigdl (°C) | Arfactorainzuils.7
0 1.35
5 INZZ,
10 1.22
15 1.1g
20 1.07
a9 1.01
30 0.98
35 0.94
40 0.85
a5 0.78
50 0.74
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3.2.2 7993904 DS1820

v

Tudwvesduwesdmivingumngiuuld DS1820 Falnmsderasiaguimuarddaeis,

U

w a - v oW _ . '
¥ pull-up dgeyuvIaBNYINIAIN DS1820 Lwa'lwmmq pin digital Y94 Arduino @11130914

1 1% 14 = = 2/ -y 1 di i = 1 :’(’ =l 1%
Alagnaee Javzdinisldnisinee dearsuuu 1-wire bus Faludruiveansideulusunsualé
14 Library — Onewire.h uay DallasTemperature.h wasigunsadlulibrarywes Arduino Lae

Tunslsunsumdnhnuresgunsalduiinioluisi

DS18520 VoD
(EXTERNAL SUPPLY)
Vry GND ' DQ VoD N\
pP %7 .
47kQ
1-Wire BUS TO.OTHER
1-Wire DEVICES

JUTI3.8.2933M 3P0 DS1820 [10]

3.2.3 3495UATAY SDcard

] Ul g I3 a4 e

Tudruvasnisitudeyansiulaiduises niomivialdainnssuiunislu

UG

Microprocessor 13114 Module 983Micro SDeard adapter 193 CATALEX lupsaensasuarly

@

lusnulumsifivardeya lnen1s@edrsues MicroSDcard  adapter iy Arduino  a¢ldnns

deansmensdeasiuy SPLfldn1saie CS, SCK, MOS! uasMISO 131n13A2UANNTYY

15714 Library sd.h #dlegly library v8e-Arduino Tun1si@iguCodelusunsuvhay

1 o

M1379913.4 NMsAMuUApinAlaNRBRY Arduino Y84 Micro SDcard module

GND 494l GND %89 pinuasa Arduino
Vee %94l 5V 999 pinudA Arduino

s ¥94Digital D2-D10 Y89 pinuasA Arduino
SCK %94Digital D13 V99 pinuBsA Arduino
MISO ¢a4Digital D11 U84 pinUBSA Arduino
MOS| 494Digital D12 v84 pinuasA Arduino
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j o5 CATALEX
e ®x

e o MicroS0 Card Adapter
¢ s
q v
® w0

vi.0 11012003
catalen, t 50080, Com

5U13.9 2993m3:¥eusiages Arduino iy Micro SDeard module [3]

3.2.4 2993N15LLENNHA

| | w & o P \ o

ludauvetnisuansrrtoyadidnuialaainnszuaunislu Microprocessor 15714

Module wlagae LCD Wimsngdmiun1sliau Tunisdeasesuasldlunulunmsuanmadoys

= oo 2 v g v = 2 Aaly )
lngnnsdeansvesse LCD Uiy Arduino aldnisieansienisdoasuuu 1 C fildnisdade
o LAFA" . . <l .

SDA uway SCL Tun1smuaunisvine sty Library - LiquidCrystal 12Ch nileglu libraryves

Arduino Tums\Teu Code TUsunsavie dsanunsasiensaslanmsudiuand

= o TS Y] 2 .
MN1979%3.5 NMINMVUAPINVLTBURBDAY Arduino U89 LCD

GND 493lW GND 994 pinua3n Arduino
Vee 9a3lW 5V U994 pinuasa Arduino
SCL %94Digital D2-D10 UDY pinUBsA Arduino
SDA 194Digital D13 Y83 pinUB3A Arduino

= Arduino

"
b
.

5UN13.10 2993MsideuRevas Arduino U LCD [3]
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3.2.5 1995N715034LADU

Tuduvesmudaiioudildannszurunisiu Microprocessor 15714 Module 15714LED

way Buzzer @wmsunisidaulunisudadou lngnisvinauazifinduly 3 Seula

s o Y
A131973.6 wanadaulun1suanina 3 seeu

LAY USunuvesarsuaumauenled | LED Buzzer
1| Yasnde | 1eenin 30 PPM Ao | ladd
2 | szaimseds | deunin 100 PPM Amdoa | luda
3 | JuATIE | 479037 100-PPM dume | aa

3.2.6 719250AULTS

v ) ~ = EV N - =
19 module GY-45 Tumm‘nmmm’smaaulmfawﬂwmaanmﬁ]ud@tat L3

1 £ J [ ' £ = = < -
anunsalusunsudbiuansfraenunluni s dleiae duillauisves module  filogudn

anunsalusunsuuadinareanulalat

o ° oA A | [
AIINN3.7 NMINUUAPINVILTBNABNY Arduino 289 LCD

GND yo1lw GND 984 pinUd3A Arduino
vac ya4lW 5V 984 pinusia Arduino
SCL 493Digital D2-D10 U84 pinUaIM Arduino
SDA ¥94Digital D13 ¥pI pinudIA Arduino

ONINGuY

3 (~vnd) TWATIEG

i .. g
‘3‘Uﬁ3.11 MATNTLUDUADUDY Arduino NU Accelerometer [3]
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3.3 N15ALIUIUNI9Software

o e

= . a oA o ' q”
N5 @8ulusunsy Arduino Uno  udsdrdglulasesnsiiiveldudladnlasenuilae

o a P a . B al |
ANTUNITANUEY FaNawsAlElun15188ulUsunsy Arduino microcontroller 138047
Arduino  IDE  @wnsanndlvaslaainuninivledved Arduino.cc  @eiinaneversion

(http://arduino.cc/en/main/software) Arduino Uno QﬂL‘?JﬂuIUiLLﬂﬁaJﬂﬁwﬂc ldlunsdeu

Arduino IDE

Start

o el e [
AUINAIN Il

U3110uCO wazaunnil

LED #i¥u7in uazuand
AnvasUsuna CO fiu

AN
q u

NO

LED Swidosdn uaz

YES .
LanIA99USHIN CO

NUB NN
1 u

LED funsfin waziing

Yo UHYIDINUATUAAIAT

989U5u784 CO N

5 \E:ili—/

JUN3.12 uruan1sinuvesssuy
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9N3UM3.12 wamaunusfanmavedmiumssidunisimun sEAULINER IWLEDA
Wer  sraiiadlednududuaifueueuenleddesnit 30 ppm  Sddaududy
Asusunauenledlugie 31 §1 100 pom sedufiaedli LED  Hndssazaineiu wWeseay
funTIeiuAIsUaY Aududuvesnisusuneuanlennnil 100 ppm i LED Funsazadng

Tunazidsveauniaviduedirailenioudafioulilnansuusagusingiy
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uni 4

NaN1INAADILLEASHNEANIINIAGEDU

lunsvaasanlaliiduees MQ-7 duluiarusuiuafusuuauanlasnielueina
lngaedl  chamber auu@luun  (chamberaunffegsdvaunsalaldingn udrade
i« 1 @ 1 [ | Y 1 A o i
carbonmonoxide Fusnlaeniswnezlsdnograudildinluld chamber Waf1w oxygen laine
Aonsima L daimamoulunianisduniuinliauysalasiliiinfne  Carbonmonoxide
d‘l A ‘J v ﬂ'; o a 1 L 1 1
Tuwn Weldlunismaass wield MQ-7 Huvinisindr - Vout aenunlag¥uAHIuM19ANalog
. o 1 a € v o = =
output 989 arduino wagAuanA Wdweimaaildimualilulusunsy code FaAmnsd
2 =
1S IRDINTTAB

&7
=

1. Analog Input l8arnmssauaiilaain sensor Fareuraeniawinniliiing Arduino
al 1 yu’.’/ 1 Cl! =1 =l 2 1 a s d a0 1 s

ganunsasurilagaue 0-1023 faseuiisulaminiunssnulnia Ve feriavindu
0.0-5.0 Than

2. Ve ldaannsmiuand Vi = (Analog Output/1023) x 5 wihedulias (V)

3. Rs Iaann1sdwnm R = R x [(5- Ve /RU) 34R AildAe 10k ohm. mheidu o

4. ratio lARINAMTAIUIAL ratio = Rs / Ry BIARs AB4MNIIANITNIINCharacteristicuad
MQ-TAUSuuASuRLLauanlan 1PPM

5. USunauaisuauuauanles (PPM) l9a1nn1suidaunisaInnisnnasias nadeu

6. mgungillueinie(Temperature) Tumiae °C

31



< w0 a ¢ ¢
'3‘1.]1/14 1 ﬂ’]’iﬂﬂﬁﬂunﬁ’mﬂﬂﬂaﬂﬂiuﬂmﬂﬂiuauuaua ﬂ‘l‘lim

4.1 N15aasdInUsuualIsUauLauanlaaluaInIdaInASUaLLauan R NEaS 19T UANY

NN TEATHLASANUAUAIATI JATNWIS LA S

P & P I A | a x>
M1319714.1 MsneaeniaaUsinacoluainmatezulaaiumainliluusaswisiiwesimlug

AU 159UMTIIIUMI0 15039 (21791307uni)

Analog Output Ve (V) Rs (Ohm.) Ratio
34 0.17 240,880.00 42.22
57 0.28 169,460.00 24.60
142 0.69 62,042.26 9.00
392 162 16,096.94 2.34
497 2.43 10,583.50 1.54
537 2.62 9,050.28 1.31
558 2,03 8,555,353 1.21
586 2.86 7,457.34 1.08
596 291 7,164.43 1.04
638 312 6,034.48 0.88
680 5,32 5,044.12 0.73
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Analog Output Vre (V) Rs (Ohm.) Ratio
731 3.57 3,994.53 0.58
773 3,78 3,234.15 0.47
841 4.11 2,164.09 0.31
942 4.60 859.87 0.12
963 4.71 623.05 0.09
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dl s L 1 AU = Q‘ @
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450
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e 7 % \,
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= ar = s i v oa
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0 PPM 0 PPM 0.0 % (+1.0%)

28 PPM 30 PPM -0.2 % (+1.2%)

55 PPM 53 PPM +0.2 % (+1.2%)

82 PPM 82 PPM 0.0 % (+1.2%)
107 PPM 104 PPM 0.3 % (+1.3%)
142 PPM 145 PPM -0.3 % (£1.3%)
205 PPM 202 PPM 0.3 % (+1.3%)
278 PPM 281 PPM -0.3 % (+1.3%)
326 PPM 328 PPM -0.2 % (£1.2%)
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Tusunsuildlugunsalil

#include <Wire.h> // nM3usemensle Library ve4 LCD
#include <LiquidCrystal 12C.h>
LiquidCrystal 12C lcd(0x3F,16,2);

#include <SPL.h> // n3Usgn1An3le Library 989 Micro SDcard
#include <SD.h>

File myfFile;

const int chipSelect = 10;

#define Control 3 [/ MsMvUamLUs 193 MQ-7
#define MQ7_read AO

#define high_heat 60000

#define low_heat 90000

unsigned long startMillis;

unsigned long switchTimeMillis;

boolean heating;

float Vrl = 0.0; // nnstwuaAldlunsA e MQ-7
float RL=10000.0;

float RS = 0.0;

float ratio = 0.0;

float Ro = 240000.00;

float ppm = 0.0;

#include <OneWire.h> // m3usgnely Library 999 DS1820
#include <DallasTemperature.h>

#define ONE_WIRE_BUS 2

OneWire oneWire(ONE_WIRE_BUS);

DallasTemperature sensors(&oneWire);
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int ledgreen=4; // Sunpindildlunisudaiiou
int ledyellow=5;
int ledred=6;

int buzzer=7;

double factor; // Yszmesauusitalunisifiuen

double temp;

double factor_vs temp[][2] =
{ // fwusdanlslunts ook up table ¥aa factor v gaungdl

{1.35, 0},

{1.27, 5k

{1.22, 10},

il 10k

{1.07, 201

{1.01, 25}§

{0.98, 30},

{0.94, 35},

{0.85, 40},

{0.78, 45},

{0.74, 503,

double linearinterpolate(double temp, double data[l[2])
{ // fMUANITATUIAAT factor ﬁagiszij 2 @1 Tu look up table
double factor0, factorl, temp0, temp1;
for (int i = 0; i < sizeof(data) / (sizeof(data[0][0]) * 2); i++)
{
if (temp > data[il[1] && temp < datali + 1][1])
{
tempO = data[il[1];
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templ = datali + 1][1];

factorQ = datali][0];

factorl = datali + 1][0];

return (factor0 + ((factorl - factor0) * ((temp - temp0) / (temp! - temp0))));

}
}
}
void setup() //-set up SEUUAIGNE
{
led.init(); // fvdaanilalunisuanees LCD

lcd.backlight();
lcd.setCursor(1,0);

lcd. print("Carbonmonoxide");
lcd.setCursor(4,1);
led.print("Detector!");
delay(5000);

lcd.clear();

Serial.begin(9600);
pinMode(Control, QUTPUT); /7 fapnaafldlumstiusay pin vee MQ-7

startMillis = millis();
turnHeaterHigh();

pinMode(ledred, OUTPUT); // AMUAPIn TINTTUAAAINITUANABY LED LAy uns
pinMode(ledyellow, OUTPUT);

pinMode(ledgreen, OUTPUT);

pinMode(buzzer, OUTPUT);

sensors.begin(;  // &lw sensor Tngaumgiliiuvihnunazuenieuludeleuselivsel

p: . QIJ v A' o { { ld 1 v =4 1
while (1Serial)  //&3l4% SD card Suvinauuazvsndouluiiodeunsldvsely
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{;}

Serial.print("Initializing SD card...");

pinMode(10, OUTPUT);
if (ISD.begin(chipSelect))
{

Serial.printin("Card failed, or not present”);

return;

}

Serial.println("card initialized.");

Serial.println(" PPM , Temp , Factor ");

void loop()
{
if(heating)
{
if(millis() > switchTimeMillis)
{

turnHeaterLow/();

}

else

if(millis() > switchTimeMillis)
{
turnHeaterHigh();

return;

sensors.requestTemperatures();

mqg7();

// A UNSINIUas UL TR MQ-7

// fndalumavheulviguigamad

// ardslunseuaiuamuRnATlaann MO-7
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if(ppm >=100) // Wsunsulunsudateudisedua CO 11nn71 100 ppm
{

digitalWrite(ledred,HIGH);

digitalWrite(ledyellow,LOW);

delay(15000);

digitalWrite(ledgreen,LOW);

delay(15000);

digitalWrite(buzzer,HIGH);
}
else if(ppm >30 &&ppm <100) /7 Wiknsulunisudafsufiseium CO fnr 100 ppm
{

digitalWrite(ledred,LOW);

digitalWrite(ledyellow,HIGH);

delay(15000);

digitalWrite(ledgreen,LOW);

delay(15000);

digitalWrite(buzzer,LOW);
Jelse if(ppm <=30) 7/ Wisnalunsudafieudiseiuanco sndi 30 ppm
{

digitalWrite(ledred,LOW);

digitalWrite(ledyellow,LOW);

digitalWrite(ledgreen,HIGH);

digitalWrite(buzzer, LOW);

File dataFile = SD.open('DATALOG.txt", FILE_ WRITE); // fddlitiufinAnsiiaqas SD card
if (dataFile)
{

dataFile.print(ppm);

dataFile.print(",");

dataFile.print(sensors.getTempCByIndex(0)+1);
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dataFile.print(",");
dataFile.printin(factor);

dataFile.close();

else
I

Serial.println("error opening datalogtxt"); /@ mumsiewsislsfindu SD card

}

lcd.setCursor(1,0); /. Ardauanapeennieas LCD fisumtasngg
led.print("CO :");

lcd.setCursor(13,0);

led.print("ppm®);

lcd.setCursor(0,1);

lcd.print("Temp:");

lcd.setCursor(14,1);

led. print("C");

lcd.setCursor(8,0);

led.print(ppm, 0);

led.setCursor(7,1);
lcd.print(sensors.getTempCByIndex(0)+1,1);
delay(15000);

lcd.clear();

void turnHeaterHigh() // Frdaweslunisvild MQ-7 1 High heater

{

}

digitalWrite(Control, HIGH);
heating = true;

switchTimeMillis = millis() + high_heat;
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void turnHeaterLow() // Fndsgeslunsviild MQ-7 1Ju Low heater
{

digitalWrite(Control, LOW);

heating = false;

switchTimeMillis = millis() + low_heat;

void mq7() // Adsgosluniseruauazduanritldain MQ-7
s
int gasLevel = analogRead(MQ7 read);
int time = (millis() - startMillis) / 1000;
// Hdnsiteyardlunisiiiai factor iegszuine 2 @ luyauay look up table
double temp = sensors.getTempCByIndex(0)+1;
double factor, factorQ, factorl, temp0, temp1;
for (int i = 0; i < sizeof(factor_vs_temp) / (sizeof(factor vs temp[0I[0]) * 2); i++)
{
if (temp >= factor_vs_templil[1] && temp <= factor vs templi+ 1][1])
{
temp0 = factor, vs_temp(il[1];
templ = factor vs_ templi + 1][1];
factor0 = facter vs templ[il[0];
factorl = factor_vs_templi +.1][0];

factor = factor0 + ((factorl - factor0) * ((temp - temp0) / (temp1 - temp0)));

}

Vrl = (gasLevel/1023.0)*5; // fuaua Vrl
RS = (5*RL/VrU)-RL; // ATUIUAT Rs
ratio = RS/Ro; // AUIAN ratio

ppm = factor*pow((0.93866/ratio),1.7398);  // ANUIUAT ppm
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MQ-7 Semiconductor Sensor for Carbon Monoxide

Profile

Sensitive material of MQ-7 gas sensor is SnO; which
with lower conductivity in clean air. It make detection
by method of cycle high and low temperature, and
detect CO at low temperature(heated by 1.5V).The
sensor’s conductivity gets higher along with the CO
gas concentration rising. At high temperature(heated
by 5.0V),it cleans the other gases adsorbed at low

temperature. Users can convert the change of
conductivity to correspond output signal of gas
concentration through a simple circuit.
Features

It has good sensitivity to carbon monoxide in wide range, and-has advantages such as long lifespan, low

cost and simple drive circuit &etc.

Main Applications
It is widely used in domestic CO gas leakage alarm, industrial CO gas alarm and portable CO gas detector.

Technical Parameters Stable.1

Model MQ-7

Sensor Type Semiconductor

Standard Encapsulation Plastic cap

Target Gas

Detection range

0
| |
carben monoxide =
10~ 500ppm CO

Loop Veltage v, <10V DC
5.0v40.1V AC or DC (Hightem.? ’
Heater Voltage ¥
Standard Circuit 1.5V$0.1V ACor DC (Low tem.)
Conditions 60 5£1S (High tem.),
Heater Time T,
905415 ( Low tem.!)
Load Resistance R, Adjustable
Heater Resistance Ry 290£3Q (room tem,)
Sensor character Heater consumption | Py <900mwW
under standard Sensitivity ) Rs(in air)/Rs(in 150ppm CO)25
test conditions Output Voltage Vs 2.5V=-4.3V (in 150ppm €O)
Concentration Slope | a $0.6(R30055m/Rsoppm CO)

20C+2°C; 55%25%RH
Ve:5.0V10.1V:

Tem. Humidity

Standard test

conditions

Standard test circuit

Vi (Hightem.): 5.0V10.1V:
Vi (Lowtem.): 1.5V+0.1V

Preheat time

Over 48 hours

NOTE: Output voltage (Vs) is Vi in test environment.

Figl.Sensor Structure
Unit: mm

Tel: 86-371-67169097/67169670  Fax: 86-371-60932988

Email: sales@winsensor.com
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Basic Circuit

Vi AC or DC Vi £
High voltage and| AC or

low voltage DO (R

can switch Eﬂﬁ& .

::«UI

www.winsensor.com

Vi

Ve

DC 5V
+0.1V

Fig2. MQ-7 Test

Circuit

Instructions: The above fig is the basic test circuit of MQ-7.The sensor requires two voltage inputs: heater

voltage (Vi) and circuit voltage(V¢). Vi is used to supply standard working temperature to the sensor and it

can adopt DC or AC power. For this model sensor, Vy; should be at 1.5V + 0.1V low voltage when detect CO

while should be at 5V+0.1V at non detection status(
resistance R, which is in series with sensor. Vc supplies
should adopts DC power.

Description of Sensor Characters

resuming period). Vg is the voltage of load

the detect voltage to load resistance R, and it

1.

Air
CH,
Ha

-
| —her TR
10

10000

18umm (ppm)! 000

1.9
1T -
- —4— GOYRE
A\; i, —8— MK
% \_\'\\\ —a— 954BE
31,3 \‘\ —\._.\-‘
= —a
11 o
-‘\\AL\‘\ ‘\
y
0.1 )
0.5 A : : . .
~20 -10 0 10 0 0 40 o T

Fig3.Typical Sensitivity Curve
The ordinate is resistance ratio of the sensor (Rs/R,), the
abscissa is concentration of gases. Rs means resistance in
Ro

resistance of sensor in clean air. All tests are finished

target gas with different concentration, means

under standard test conditions.

Figd.Typical temperature/humidity characteristics

The ordinate is resistance ratio of the sensor (Rs/Rso).Rs
means resistance of sensor in 150ppm CO gas under different
tem. and humidity. Rso means resistance of the sensor in

150ppm CO gas under 20'C /S5%RH.

Tel: 86-371-67169097/67169670 Fax: 86-371-60932988

Email: sales@winsensor.com
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150ppe— M LB (RL=4. TK)
150ppm CO gas (RL=4.7k)

05 + S
0 . o " e |
0 100 200 300 400 500 | 0 0 120 180 240
- RERI (ppm) i f #11d (5) Time(s)

Figs.Sensitity Curve Fig6.Responce and Resume

Fig5 shows the V, in CO gas with different concentration. Fig5-shows the changing of Vs in the process of putting

The resistance load R, is 4.7 KQ and the test is finished in the sensor into target gas and removing it out.

standard test conditions.

E” ' < U T S 1s00omm® (ru=a 1)
12 I " AL | v/ \ ~ 150ppm CO gas (RL=4.7k]
| 1 - — ————— _— -————— - - - — - —_— — —_— -
05 = — -— — A—— = tes— =
0= _—
0 200 400 600 800 1000 1200 1400 1600

stm (x) Time(day)

Fig7.long-term Stability

Test is finished in standard test conditions, the abscissa is observing time and the ordinate is V..

Cautions
1 .Following conditions must be prohibited
1.1 Exposed to organic silicon steam

Sensing material will lose sensitivity and never recover if the sensor absorbs organic silicon steam.
Sensors must avoid exposing to silicon bond, fixature, silicon latex, putty or plastic contain silicon
environment.

1.2 High Corrosive gas

If the sensors are exposed to high concentration corrosive gas (such as H,S, SO,, Cly, HCl etc.), it will
not only result in corrosion of sensors structure, also it cause sincere sensitivity attenuation.

1.3 Alkali, Alkali metals salt, halogen pollution

The sensors performance will be changed badly if sensors be sprayed polluted by alkali metals salt

Tel: 86-371-67169097/67169670 Fax: 86-371-60932988 Email: sales@winsensor.com
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especially brine, or be exposed to halogen such as fluorine.

1.4 Touch water
Sensitivity of the sensors will be reduced when spattered or dipped in water.

1.5 Freezing
Do avoid icing on sensor’s surface, otherwise sensing material will be broken and lost sensitivity.

1.6 Applied higher voltage

Applied voltage on sensor should not be higher than stipulated value, even if the sensor is not
physically damaged or broken, it causes down-line or heater damaged, and bring on sensors’
sensitivity characteristic changed badly.

1.7 Voltage on wrong pins 1 6
For 6 pins sensor, Pin 2&5 is heating electrodes, Pin (1,3)/(4,6) are testing
electrodes (Pin 1 connects with Pin 3, while Pin 4 connects with Pin 6).If
apply voltage on Pin 1&3 or 4&6, it will make lead broken; and no signal 3 2
putout if apply on pins 2&4,

(=]
w

Fig8. Lead sketch

2 .Following conditions must be avoided
2.1 Water Condensation
Indoor conditions, slight water condensation will influence sensors’ performance lightly. However, if
water condensation on sensors surface and keep a certain period, sensors’ sensitive will be decreased.
2.2 Used in high gas concentration
No matter the sensor is electrified or not, if it is placed in high gas concentration for long time, sensors
characteristic will be affected. If lighter gas sprays the sensor, it will cause extremely damage.
2.3 Long time storage
The sensors resistance will drift reversibly if it's stored for long time without electrify, this drift is
related with storage conditions. Sensors should be stored in airproof bag without volatile silicon
compound. For the sensors with long time storage but no electrify, they need long galvanical aging
time for stability before using. The suggested aging time as follow:

Stable2.
Storage Time Suggested agingrtlme
Less than one month No less than 48 hours
1~6 months No less than 72 hours
More than six months No less than 168 hours

2.4 Long time exposed to adverse environment
No matter the sensors electrified or not, if exposed to adverse environment for long time, such as high
humidity, high temperature, or high pollution etc., it will influence the sensors’ performance badly.
2.5 Vibration
Continual vibration will result in sensors down-lead response then break. In transportation or
assembling line, pneumatic screwdriver/ultrasonic welding machine can lead this vibration.
2.6 Concussion
If sensors meet strong concussion, it may lead its lead wire disconnected.
2.7 Usage Conditions
2.7.1For sensor, handmade welding is optimal way. The welding conditions as follow:

® Soldering flux: Rosin soldering flux contains least chlorine

Tel: 86-371-67169097/67169670 Fax: 86-371-60932988 Email: sales@winsensor.com
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® homothermal soldering iron
® Temperature: 2500C
® Time: lessthan 3 seconds
2.7.1If users choose wave-soldering, the following conditions should be obey:
®  Soldering flux: Rosin soldering flux contains least chlorine
® Speed: 1-2 Meter/ Minute
® Warm-up temperature: 100+20C
® Welding temperature: 250+10°C
® One time pass wave crest welding machine

If disobey the above using terms, sensors sensitivity will reduce.

Zhengzhou Winsen Electronics Technology Co., Ltd

Add: No.299, Jinsuo Road, National Hi-Tech Zone,
Zhengzhou 450001 China

Tel: +86-371-67169097/67169670

Fax: +86-371-60932988

E-mail: sales@winsensor.com

Website: www.winsensor.com

Tel: 86-371-67169097/67169670 Fax: 86-371-60932988 Email: sales@winsensor.com
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DS18520

General Description

The DS18S20 digital thermometer provides 9-bit Celsius
temperature measurements and has an alarm function
with nonvolatile user-programmable upper and lower trig-
ger points. The DS18520 communicates over a 1-Wire
bus that by definition requires only one data line (and
ground) for communication with a central microprocessor.
In addition, the DS18S20 can derive power directly from
the data line (“parasite power”), eliminating the need for
an external power supply.

Each DS18520 has a unique 64-bit serial code, which
allows multiple DS18S20s to function on the same 1-Wire
bus. Thus, it is simple to use one microprocessor to
control many DS18S20s distributed over a large area.
Applications that can benefit from this feature include
HVAC environmental controls, temperature monitoring
systems inside buildings, equipment, or machinery, and
process monitoring and control systems,

Applications

o Thermostatic Controls
Industrial Systems
Consumer Products
Thermometers

Thermally Sensitive Systems

Ordering Information appears at end of data sheet.

1-Wire is a registered trademark of Maxim Integrated Products, Inc.

19-5474; Rev 3, 4/15

High-Precision 1-Wire Digital Thermometer

Benefits and Features

¢ Unique 1-Wire® Interface Requires Only One Port
Pin for Communication

e Maximize System Accuracy in Broad Range of
Thermal Management Applications
+ Measures Temperatures from -55°C to +125°C
(-67°F to +257°F)
+ 10.5°C Accuracy from -10°C to +85°C
+ 9-Bit Resolution
+ No External Components Required

o Parasite Power Mode Requires Only 2 Pins for
Operation (DQ and GND)

o Simplifies Distributed Temperature-Sensing
Applications with Multidrop Capability
+ Each Device Has a Unique 64-Bit Serial Code

Stored in On-Board ROM

o Flexible User-Definable Nonvolatile (NV) Alarm Settings
with Alarm Search Command Identifies Devices with
Temperatures Outside Programmed Limits

o Available in 8-Pin SO (150 mils) and 3-Pin TO-92
Packages

Pin Configurations

TOP VIEW
L " 5 | NC
DS18520
ne[2_|| Ds18s20 E!ic
e {3
wERY e
pa[+ | [ 5 6N
S0 (150 mils)
(DS18520Z)
GNDBA Yoo
T 7 3
BOTTOM VIEW
T0-92
(DS18520)

integrated
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Absolute Maximum Ratings
Voltage Range on Any Pin Relative to Ground....-0.5V to +6.0V

High-Precision 1-Wire Digital Thermometer

Storage Temperature Range............................. -55°C to +125°C

Continuous Power Dissipation (Ta = +70°C) Lead Temperature (soldering, 108) ..............c....c.............#260°C
8-Pin SO (derate 5.9mW/°C above +70°C).............470.6mW Soldering Temperature (reflow)
3-Pin TO-92 (derate 6.3mW/°C above +70°C)............500mW Lead(PbHTee..........coovvvvieriiiieccecccr e 4260°C
Operating Temperature Range......................... -55°C to +125°C Containing lead(Pb)..........cccccoocvvvcrioninriniirnn.... #240°C

These are stress ratings only and functional operation of the device af these or any other conditions above those indicated in the operation sections of this specification is not imphed Exposure

to absolute maximum rating conditions for extended periods of lime may affect rekability

DC Electrical Characteristics

(Vop = 3.0V to 5.5V, Tp = -55°C to +125°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN  TYP MAX UNITS
Supply Voltage Vop Local Power (Note 1) +3.0 +55 Vv
T — y Parasite Power (ot i.2) +3.0 +5.5 y

up Su oltage ote 1,
pein g Pu Local Power +3.0 Voo

-10°C to +85°C +0.5

Thermometer Error lerR - (Note 3) °C
-55°C to +125°C 12

Input Logic-Low ViL (Note 1,4, 5) 0.3 +0.8 A
Local Power +2.2 The lower of

Input Logic-High Vin (Note 1, 6) 8,501 Vpp v
Parasite Power +3.0 +03

Sink Current IL Vijo = 0.4V (Note 1) 4.0 mA

Standby Current lops (Note 7, 8) 750 1000 nA

Active Current Iop Vpp = 5V (Note 9) 1 1.5 mA

DQ Input Current Ipq (Note 10) 5 HA

Drift (Note 11) 40.2 °C

Note 1: All voltages are referenced to ground

Note 2: The Pullup Supply Voltage specification assumes that the pullup device is ideal, and therefore the high level of the pul-
lup is equal to'Vpy. In order to meet the V4 spec of the DS18520, the actual supply rail for the strong pullup transistor
must include margin for the voltage drop across the transistor when it is turned on; thus: VPU_ACTUAL = VPU_IDEAL *
VTRANSISTOR:

Note 3: See typical performance curve in Figure 1.

Note 4: Logic-low voltages are specified at a sink current of 4mA.

Note 5: To guarantee a presence pulse under low voltage parasite power conditions, VILMAX may have to be reduced to as
low as 0.5V.

Note 6: Logic-high voltages are specified at a solirce current of 1mA.

Note 7: Standby current specified up to +70°C. Standby current typically is 3pA at +125°C.

Note 8: To minimize Ipps, DQ should be within the following ranges: GND < D@ GND + 0.3V or Vpp - 0.3V < DQ < Vpp.

Note 9: Active current refers to supply current during aclive temperature conversions or EEPROM writes.

Note 10: DQ line is high (*high-Z" state)

Note 11:

www.maximintegrated.com

Drift data is based on a 1000-hour stress test at +125°C with Vpp = 5.5V.
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DS18520 TYPICAL ERROR CURVE
05
04 ! ]
8 o0 +3s ERROR e
g o2 .
E 01 [ e —
& o L
g o P il
g 0 /-35 ERROR
g Pl
= 3 MEAN ERROR -
04 _i
05 —
0 10 0 30 4 50 80 70
TEMPERATURE (€}
Figure 1. Typical Performance Curve
AC Electrical Characteristics—NV Memory
(Vpp = 3.0V to 5.5V, Ta = -55°C to +100°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP  MAX | UNITS
NV Write Cycle Time twr 2 10 ms
EEPROM Writes Negwr | -55°C fo +55°C 50k writes
EEPROM Data Retention teepr | -55°C to +55°C 10 years

AC Electrical Characteristics
(Vpp = 3.0V to 5.5V; Tp = -55°C to +125°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP.  MAX | UNITS
Temperature Conversion Time tcony. | (Note 12) 750 ms
Time to Strong Pullup On tspon Start Convert T Command Issued 10 s
Time Slot tsLoT {Note 12) 60 120 s
Recovery Time fRec (Note 12) 1 s
Write 0 Low Time tLowo | (Note 12) 60 120 s
Write 1 Low Time tLow1 (Note 12) 1 15 s
Read Data Valid tRDV (Note 12) 15 ps
Reset Time High tRSTH (Note 12) 480 s
Reset Time Low tRsTL (Note 12, 13) 480 s
Presence-Detect High tPoHIGH | (Note 12) 15 60 s
Presence-Detect Low tppLow | (Note 12) 60 240 s
Capacitance Cinvout 25 pF

Note 12: See the timing diagrams in Figure 2.
Note 13: Under parasite power, if tgg > 960us, a power-on reset may occur.

www.maximintegrated.com
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1-Wire WRITE ZERO TIME SLOT

START OF NEXT CYCLE

1-Wire READ ZERO TIME SLOT

|
i
!
i
i
i
1Lowo !
>
I
;

1sLOT

I
-
IREC !
|

1
1
1
1

—» e

/A

START OF NEXT CYCLE

VNS

i‘"-—h

1ROV )
1-Wire RESET PULSE
RESET PULSE FROM HOST
4 RETL ). 1RSTH |
PRESENCE DETECT
1-Wire PRESENCE DETECT :
—»  IPOHIGH | —
¥ lPoLOW _;
Figure 2. Timing Diagrams
Pin Description
PIN
NAME FUNCTION
T0-92 SO
1 5 GND Ground
2 4 e Data Input/Output. Open-drain 1-Wire interface pin. Also provides power to the
device when used in parasite power mode (see the Powering the DS18520 section.)
3 3 Vpp Optional Vpp. Vpp must be grounded for operation in parasite power mode.
— 1,2,6,7,8 N.C. No Connection

www.maximintegrated.com
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Overview

Figure 3 shows a block diagram of the DS18S20, and
pin descriptions are given in the Pin Description table.
The 64-bit ROM stores the device's unique serial code.
The scratchpad memory contains the 2-byte temperature
register that stores the digital output from the temperature
sensor. In addition, the scratchpad provides access to the
1-byte upper and lower alarm trigger registers (T and
TL). The Ty and T|_ registers are nonvolatile (EEPROM),
so they will retain data when the device is powered down.

The DS18520 uses Maxim's exclusive 1-Wire bus proto-
col that implements bus communication using one control
signal. The control line requires a weak pullup. resistor
since all devices are linked to the bus via a 3-state or
open-drain port (the DQ pin in the case of the DS18520).
In this bus system, the microprocessor (the master
device) identifies and addresses devices on the bus
using each device's unique 64-bit code. Because each
device has a unique code, the number of devices that
can be addressed on one bus is virtually unlimited. The
1-Wire bus protocol, including detailed explanations of the
commands and “time slots,” is covered in the 1-Wire Bus
System section.

Another feature of the DS18S20 is the ability to operate
without an external power supply. Power is instead sup-
plied through the 1-Wire pullup resistor via the DQ pin
when the bus is high. The high bus signal also charges an

High-Precision 1-Wire Digital Thermometer

internal capacitor (Cpp), which then supplies power to the
device when the bus is low. This method of deriving power
from the 1-Wire bus is referred to as “parasite power.” As
an alternative, the DS18S20 may also be powered by an
external supply on Vpp.

Operation—Measuring Temperature

The core functionality of the DS18520 is its direct-to-dig-
ital temperature sensor. The temperature sensor output
has 9-bit resolution, which corresponds to 0.5°C steps.
The DS18S20 powers-up in a low-power idle state; to
initiate a temperature measurement and A-to-D conver-
sion, the master must issue a Convert T [44h] command.
Following the conversion, the resulting thermal data is
stored in the 2-byte temperature register in the scratch-
pad memory and the DS18520 retums to its idle state.
If the DS18520 is powered by an external supply, the
master can issue ‘read-time slots” (see the 7-Wire Bus
System section) after the Convert T command and the
DS18S20 will respond by transmitting 0 while the tem-
perature conversion is in progress and 1 when the con-
version is done. If the DS18520 is powered with parasite
power, this notification technique cannot be used since
the bus must be pulled high by a strong pullup during the
entire temperature conversion. The bus requirements for
parasite power are explained in detail in the Powering The
DS518520 section.

Vey

47kQ PARASITE POWER CIRCUIT
L 0Q
INTERNAL Voo
GND
e Q? Cppi
Voo + POWER- >
SUPPLY SENSE

64-BIT ROM

: | [ ALARM HIGH TRIGGER (TH)
Uil g REGISTER (EEPROM)

) MEMORY
X CONTROL LOGIC 0818320

'

A

TEMPERATURE
- 4 SENSOR

SCRATCHPAD

<«—a| ALARMLOW TRIGGER (Ty)
REGISTER (EEPROM)

8-BITCRC
GENERATOR

Figure 3. DS18520 Block Diagram
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The DS18520 output data is calibrated in degrees cen-
tigrade; for Fahrenheit applications, a lookup table or
conversion routine must be used. The temperature data is
stored as a 16-bit sign-extended two’s complement num-
ber in the temperature register (see Figure 4). The sign
bits (S) indicate if the temperature is positive or negative:
for positive numbers S = 0 and for negative numbers S =
1. Table 1 gives examples of digital output data and the
corresponding temperature reading.

Resolutions greater than 9 bits can be calculated using the
data from the temperature, COUNT REMAIN and COUNT
PER °C registers in the scratchpad. Note that the COUNT
PER °C register is hard-wired to 16 (10h). After reading
the scratchpad, the TEMP_READ value is obtained by
truncating the 0.5°C bit (bit 0) from the temperature data
(see Figure 4). The extended resolution temperature can
then be calculated using the following equation:

TEMPERATURE = TEMP_READ - 0.25
. COUNT_PER_C - COUNT_REMAIN

High-Precision 1-Wire Digital Thermometer

Operation—Alarm Signaling

After the DS18S20 performs a temperature conversion,
the temperature value is compared to the user-defined
two's complement alarm trigger values stored in the
1-byte Ty and T|_ registers (see Figure 5). The sign bit (S)
indicates if the value is positive or negative: for positive
numbers S = 0 and for negative numbers S = 1. The Ty
and Ty registers are nonvolatile (EEPROM) so they will
retain data when the device is powered down. Ty and T,
can be accessed through bytes 2 and 3 of the scratchpad
as explained in the Memory section.

Only bits 8 through 1 of the temperature register are used
in the Ty and T comparison since Ty and T are 8-bit
registers. If the measured temperature is lower than or
equal to T|_or higher than Ty, an alarm condition exists
and an alarm flag is set inside the DS18520. This flag is
updated after every temperature measurement; therefore,
if the alarm condition goes away, the flag will be turned off
after the next temperature conversion.

COUNT_PER_C
BIT 7 BIT6 BIT 5 BIT4 BIT 3 BIT 2 BIT 1 BITO
LSBITE |~ ) it N / | ==L E
BIT 15 BIT 14 BIT13 BIT 12 BIT 11 BIT 10 BIT9 BIT 8
MSBYTE |2 S ey N\ X ) 00 N S TUINSS = I s |
S =SIGN
Figure 4. Temperature Register Format
BIT7 BIT6 BIT5 BIT 4 BIT 3 BIT 2 BIT 1 BITO
| s | N\ VY IR 25 2 S
Figure 5. Ty and T; Register Format
Table 1. Temperature/Data Relationship
TEMPERATURE (°C) DIGITAL OUTPUT (BINARY) DIGITAL OUTPUT (HEX)
+85.0° 0000 0000 1010 1010 00AAN
+25.0 0000 0000 0011 0010 0032h
+0.5 0000 0000 0000 0001 0001h
0 0000 0000 0000 0000 0000h
05 1111 1111 1111 111 FFFFh
-25.0 1111 1111 1100 1110 FFCEh
-55.0 1111 1111 1001 0010 FF92h

*The power-on reset value of the temperature register is +85°C.
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The master device can check the alarm flag status of
all DS18S20s on the bus by issuing an Alarm Search
[ECh] command. Any DS18S20s with a set alarm flag will
respond to the command, so the master can determine
exactly which DS18S20s have experienced an alarm
condition. If an alarm condition exists and the Ty or T_
settings have changed, another temperature conversion
should be done to validate the alarm condition.

Powering The DS18520

The DS18S20 can be powered by an external supply on
the Vpp pin, or it can operate in “parasite power” mode,
which allows the DS18S20 to function without a local
external supply. Parasite power is very useful for applica-
tions that require remote temperature sensing or those
with space constraints. Figure 3 shows the DS18520's
parasite-power control circuitry, which “steals” power from
the 1-Wire bus via the DQ pin when the bus is high. The
stolen charge powers the DS18S20 while the bus is high,
and some of the charge is stored on the parasite power
capacitor (Cpp) to provide power when the bus is low,
When the DS18S20 is used in parasite power mode, the
Vpp pin must be connected to ground.

In parasite power mode, the 1-Wire bus and Cpp can
provide sufficient current to the DS18S20 for most opera-
tions as long as the specified timing and voltage require-
ments are met (see the DC Electrical Characteristics
and the AC Electrical Characteristics). However, when
the DS18S20 is performing temperature conversions or
copying data from the scratchpad memory to EEPROM,
the operating current can be as high as 1.5mA. This
current can cause an unacceptable voltage drop across
the weak 1-Wire pullup resistor and is more current than
can be supplied by Cpp. To assure that the DS18520
has sufficient supply current, it is necessary to provide a
strong pullup on the 1-Wire bus whenever temperature

High-Precision 1-Wire Digital Thermometer

conversions are taking place or data is being copied from
the scratchpad to EEPROM. This can be accomplished
by using a MOSFET to pull the bus directly to the rail
as shown in Figure 6. The 1-Wire bus must be switched
to the strong pullup within 10ps (max) after a Convert T
[44h] or Copy Scratchpad [48h] command is issued, and
the bus must be held high by the pullup for the duration
of the conversion (tcony) or data transfer (tyg = 10ms).
No other activity can take place on the 1-Wire bus while
the pullup is enabled.

The DS18S20 can also be powered by the conventional
method of connecting an external power supply to the
Vpp pin, as shown in Figure 7. The advantage of this
methed is that the MOSFET pullup is not required, and
the 1-Wire bus is free to carry other traffic during the tem-
perature conversion time.

The use of parasite power is not recommended for tem-
peratures above 100°C since the DS18520 may not be
able to sustain communications due to the higher leak-
age currents that can exist at these temperatures. For
applications in which such temperatures are likely, it is
strongly recommended that the DS18S20 be powered by
an external power supply.

In some situations the bus master may not know whether
the DS18520s on the bus are parasite powered or pow-
ered by external supplies. The master needs this informa-
tion to determine if the strong bus pullup should be used
during temperature conversions. To get this information,
the master can issue a Skip ROM [CCh] command fol-
lowed by a Read Power Supply [B4h] command followed
by a *read-time slot". During the read-time slot, parasite
powered DS18520s will pull the bus low, and externally
powered DS18S20s will let the bus remain high. If the
bus is pulled low, the master knows that it must supply
the strong pullup on the 1-Wire bus during temperature
conversions.

Vey
DS18520

ey GND DQ Voo

WP ||

47kQ

1-Wire BUS TO OTHER
i 1-Wire DEVICES

DS18520 Voo
(EXTERNAL SUPPLY)

Vey GND DQ Voo
pP !

47kQ2

1-Wire BUS 70 OTHER

1-Wire DEVICES

Figure 6. Supplying the Parasite-Powered DS18520 During
Temperature Conversions
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Figure 7. Powering the DS18520 with an External Supply
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