gomparasi Metode Machine Learning untuk Estimasi Keberadaan Residu Pestisida pada Tanaman
awi Hijau

Berbasis Electronic Nose

Alfonzo Aruga Paripurna Barus, Budi Sumanto, S.Si., M.Eng

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Ambarwari, A., Adrian, Q. J., & Herdiyeni, Y. (2020). Analisis Pengaruh Data Scaling Terhadap
Performa Algoritme Machine Learning untuk Identifikasi Tanaman. Jurnal Resti (Rekayasa
Sistem dan Teknologi Informasi), 117 - 122.

Amilia, E., Joy, B., & Sunardi. (2016). Residu Pestisida pada Tanaman Hortikultura (Studi Kasus di
Desa Cihanjuang Rahayu Kecamatan Parongpong Kabupaten Bandung Barat). Jurnal
Agrikultura, 27, 23-29. doi:https://doi.org/10.24198/agrikultura.v27i1.8473

INDONESIA, P. R. (1973). PERATURAN PEMERINTAH REPUBLIK INDONESIA TENTANG
PENGAWASAN ATAS PEREDARAN, PENYIMPANAN DAN PENGGUNAAN PESTISIDA.

Jakarta.

Lelono, D., & Triyana, K. (2019). Suhu Pemanas Sampel Optimal Untuk Klasifikasi Teh Hitam
Menggunakan Electronic Nose. Indonesian Journal of Electronics and Instrumentation
Systems, 45~54.

Nasrullah, A. H. (2021, September 2). IMPLEMENTASI ALGORITMA DECISION TREE
UNTUK KLASIFIKASI PRODUK LARIS. Jurnal llmiah llmu Komputer, 7, 45-51.
doi:https://doi.org/10.35329/jiik.v5il

Parapat, I. M., Furgon, M. T., & Sutrisno. (2018, Oktober). Penerapan Metode Support Vector
Machine (SVM) Pada Klasifikasi Penerapan Metode Support Vector Machine (SVM) Pada
Klasifikasi . Jurnal Pengembangan Teknologi Informasi dan limu Komputer, 2, 3163-3169.
Diambil kembali dari http://j-ptiik.ub.ac.id/

Park, S. H., Goo, J. M., & Jo, C.-H. (2004). Receiver Operating Characteristic (ROC) Curve:

Practical Review for Radiologists (Vol. 5). soul: Korean J Radiol.
Pracaya. (2011). Bertanam Sayur Organik. Jakarta: Penebar Swadaya.

Rivera, M. A., Gualdrén, O. E., & Torres, I. (2020). Detection of pesticides in the peach (prunus
pérsica) by an electronic nose. Rev.Investig.Desarro.Innov, 10, 359-365. doi:
10.19053/20278306.v10.n2.2020.10724

Rivki, M., & Bachtiar, A. M. (2017). IMPLEMENTASI ALGORITMA K-NEAREST NEIGHBOR
DALAM PENGKLASIFIKASIAN FOLLOWER TWITTER YANG MENGGUNAKAN
BAHASA INDONESIA. Journal of Information Systems, 31-37.
doi:http://dx.doi.org/10.21609/jsi.v13i1.50



gomparasi Metode Machine Learning untuk Estimasi Keberadaan Residu Pestisida pada Tanaman
awi Hijau

Berbasis Electronic Nose

Alfonzo Aruga Paripurna Barus, Budi Sumanto, S.Si., M.Eng

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Tang, X., Xiao, W., Shang, T., Zhang, S., Han, X., Wang, Y., & Sun, H. (2020, April 23). An
Electronic Nose Technology to Quantify Pyrethroid Pesticide Contamination in Tea.
Chemosensors, 8(2). doi:10.3390/chemosensors8020030

Tang, Y., Xu, K., Zhao, B., Zhang, M., Gong, C., Wan, H., . .. Yang, Z. (2021, June 11). A novel
electronic nose for the detection and classification of pesticide residue on apples. Royal
Society of Chemistry, 20874-20883. doi:10.1039/d1ra03069h

Usman, N. F., Pembengo, W., Dude, S., & Zakaria, F. (2022, Juni 1). Respon Pertumbuhan dan
Produksi Tanaman Sawi (Brassica juncea L.) melalui Sistem Vertikultur pada Media Tanam

yang Berbeda. Jurnal Agroteknotropika, 11, 18-23.

Wiyono, S., Wibowo, D. S., Hidayatullah, M. F., & Dairoh. (2020, August 2). Comparative Study of
KNN, SVM and Decision Tree Algorithm for Student’s Performance Prediction.
INTERNATIONAL JOURNAL OF COMPUTING SCIENCE AND APPLIED
MATHEMATICS, 6, 50-53.

Yan, j., Guo, X., Duan, S., Jia, P., Wang, L., Peng, C., & Zhang, S. (2015, November 2). Electronic
Nose Feature Extraction Methods: A Review. sensors, 15, 27804-27831.
doi:10.3390/s151127804

Yan, J., Tian, F., He, Q., Shen, Y., Xu, S., Feng, J., & Chaibou, K. (2012). Feature Extraction from
Sensor Data for Detection of Wound Pathogen Based on Electronic Nose. Sensors and
Materials, 57-73.

Zaenab, Nirmala, N., & Bestari, A. C. (2016). IDENTIFIKASI RESIDU PESTISIDA
CHLORPYRIFOS DALAM SAYURAN SAWI HIJAU (BRASSICA RAPA
VAR.PARACHINENSIS L.) DIPASAR TERONG KOTA MAKASSAR. Media Kesehatan
Politeknik Kesehatan Makassar, 11, 52-59. Diambil kembali dari
https://media.neliti.com/media/publications/265533-identifikasi-residu-pestisida-
chlorpyrif-b082b13b.pdf

46



gomparasi Metode Machine Learning untuk Estimasi Keberadaan Residu Pestisida pada Tanaman
awi Hijau

Berbasis Electronic Nose . )

Alfonzo Aruga Paripurna Barus, Budi Sumanto, S.Si., M.Eng

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

LAMPIRAN
Datasheet TGS 2611

F I G A R O PRODUCT INFORMATION

TGS 2611 - for the detection of Methane

Features: lications:
* Low power consumption * Domestic gas alarms
* High sensitivity to methane * Portable gas detectors
* Long life and low cost * Gas leak detector for gas appliances

* Uses simple electrical circuit

TGS2611 is a semiconductor type gas sensor which combines very high
sensitivity to methane gas with low power consumption and leng life. Due to
miniaturization of its sensing chip, TGS52611 requires a heater current of only
56mA and the device is housed in a standard TO-5 package. i)

The TGS2611 is available in two different models which have different external i

housings butidentical sensitivity to methane gas. Both models are able to satisfy |

the requirements of performance standards such as UL1484 and EN50194. i2g1 2810,
L] J

TGS82611-C00 possesses small size and guick gas response, making itsuitable
for gas leakage checkers. i

TGS2611-E00 uses filter material in its housing which eliminates the influence ‘ 1
of interference gases such as alcohol, resulting in highly selective response to N
methane gas. This feature makes the sensor ideal for residential gas leakage

detectors which require durability and resistance against interference gas.

The figure below represents typical sensitivity characteristics, all data having been gathered at standard test conditions (see
reverse side of this sheet). The Y-axis is indicated as sensor resistance ratio (Re/Ro) which is defined as follows:

Rs = Sensor resistance in displayed gases at various concentrations

Ro = Sensor resistance in 5000ppm of methane

TGS2611-C00 Sensitivity Characteristics: TGS2611- nsitivity Characteristi
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IMPORTANT NOTE: OFERATING CONDITIONS I WHICH FIGARG SENS0RS ARE USED WILL VARY WITH EACH GUSTOMER'S SPECIFIC APPLICATIONS. FIGANAD STRONGLY
RECOMMENDSE COMSULTING OUR TECHMICAL STAFF BEFORE DEFLOYING FIGARD SENSORE IN YOUR APPLICATION AND. IN PARTICULAR, WHEN CUSTOMER'S TARGET
GASES ARE NOT LISTED HEREIN. FIGARD CANNOT ASSUME ANY RESPONSIBILITY FORANY USE OF ITS SENSORS IN AFRODUCT OR AFPLICATION FOR WHICH SENSOR HAS
NOT BEEN SPECIFICALLY TESTED BY FIGARD.
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The sensecr requires two voltage
inputs: heater voltage (V) and circuit
voltage (Ve). The heater voltage (Vi)
iz applied to the integrated heater in
order to maintain the sensing element
at a specific temperature which is
optimal for sensing. Circuit voltage
(Vc) is applied to allow measurement of
voltage VouT(VRL) across aload resistor
(RL) which is connected in senes with

A common power supply circuit can
be used for bath Ve and Va to fulfill the
sensor's electrical requirements. The
value of the load resistor (RL) should be
chaosen to optimize the alarm threshold
value, keeping power dissipation (Ps)
of the semiconductor below a limit of
15mW. Power dissipation (Ps) will be
highest when the value of Rs is equal
to R on exposure to gas.

a

4
L
Vi = EhR
—?—gh Y
Ve > S4%
2
L m—

O

Specifications:

Structure and Dimensions:

Soddl rmber ——— TGS2611-Co0 TGS2611-E00
Sensing principle MOS type
Standand package TO-5 metal can Top view
Target gases Methane, Matural Gas
Typical detection range 500 ~ 10,000ppm
——ai 402
Heater vollage ' 5.040.2V ACIDC '-—sB 12 —
Sensing
Standand cincuit
i Carcull vollage i 5.040.2V DC Pas15miV sement
Load resistance R wariahle D45k 0D min_
Heaber resisiance | Rw approx 580 & room temp.
Side vie
Heater current " SEasmA e 20
Electrical Healer power
characieristics consumaton = Z00mNacmin e
unger standand lest o
condisons 0.B8~6.8k0
Senscrregistance | Re i S00Dppen methane
Sensifivity s (S000ppen) 0.55:0.05 o0 551105 —1 I—
{change rafio of Re) 0506000 Rs {3000ppe| “”_
Methane in air
Test gag conditions 2l 2007°C, 6545%RH
Standard lest Vew 50£0.01V DC
canditions ol condifony VH = 5.040.05V DC
Conditioning period
before test 7deye

Pin connection:
1: Heater
2. Sensor elecinode ()
3: Sensor alecinode (+)
4. Heater

The value of power dissipation (Ps) can
be calculated by ufilizing the following

Sensor resistance (Rs) is calculated with
a measured value of Vour( Va) by using

formula: the following formula:
~ o Vi = VC
pe= (Ve-Va)® R‘:*L Re=(—/—-NxR FIGARO USA, INC.

121 5. Wilke Rd. Suite 300
Arfington Heights, lllincis 60005
Phone:  (B47)-832-1701

Fax: (B4T)-B32-1705

email: figarousa@figarosensor.com

For information on warranty, please refer to Standard Terms and Conditions of Sale of
Figaro USA Inc. All sensor characteristice shown in this brochure represent typical
characteristics. Actual characteristics vary fromsensorto sensor. The only characteristics
warranted are those in the Specification table above.

REV: 113
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Datasheet TGS 2600

PRODUCT INFORMATION

TGS 2600 - for the detection of Air Contaminants

Eeatures:
* Low power congsumption
* High sensitivity to gaseous alr
contaminants
* Long life and low cost

* Uses simple electrical clreuit
* Small size

Applications:
* Alr cleaners
*Ventilation control
* Alr quality monitors

The sensing element is comprised of a8 metal adde semiconductor |ayer
formed on an alumina substrate of a senaing chip together with an integrated

heater. Inthe presence ofa detectable gas, the sensor's conductivity increases
depending on the gas concentration in the air. A simple electncal circuit can
convert the change in conductivity to an output signal which corresponds o

the gas concentration.

The TGS 2600 has high sensativity o low concentratons of gaseous ar
contaminants such &s hydrogen and carbon monaxide which exist in cigarette
smicke. The sensor can detect hydrogen at a level of several ppm.

Due to miniaturization of the sensing chip, T35 2600 requires a heater current

of only 42méA and the device ks housed in a standard TO-5 package.

The figure belvw represants typical sensitivity characteristics,
all data having been gathered at standard test conditions (see
reverse side of this sheet). The Y-axms i indicated as sensor
resstance ratio (Rafo) which i defined &3 follows:
Rz = Sensor resistance in displayed gases at
VEMNOUS ConCentrations
Fio = Sensor resistance in fresh air

The figure below represents typlcal temperature and humidity
dependency characieristics. Again, the Y-axis is indicated as
sansor resistance ratio (Re/Ro), defined as follows:
Rs = Sensor resistance in fresh air
at various temperatures/humidties
Ro = Sensor resistance in fresh air
at 20°C and 65% R_H.

Sensitivity Characteristics:
10

Rs/Ro

0.1

0.01 : od
1 10 100 -0 -10 0 10 0 k] 40 50
Gas concaniralian (ppm) Ambient Tempsraturne [C)

OPERATING CONDITIONS 1N WHICH FISARD SENSORS ARE USED WILL vARY WITH EACH OUSTOMERS SPECEFIC APPLCATIONS. FGARD STRONGLY
RECOMMERDS CONSULTIRG OUR TECHMICAL STAFF BEFORE DEFLOYING FEARD SENSORS N YOUR APPLICATION AND. 1N PART AR, WHEN CUSTOMER'S TARGET
GASES ARE NOT LETED HERERN. FIGARC CANNOT ASSUME ANT RESPONIIBILITY FORANY USE OF ITS SENSORS INA PRODUCT OF APPLICATION FOR 'WHICH SENSOR HAS
HOT BEEN SPECIFICALLY TESTED BY FiEAid
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{+)
Basic Measuring Circuit: ; %,
The sensor requires two voitage inputs voltage sinca the sensor has a polarity. o 1 -
heater voltage (Vi) and crcust voltage A common power supply circuit can be T &3 IR
(Ve). The heater voltage (V) is appiied used for both Ve and Vw to fulfill the Vi £ XRs
to the integrated heater in order o sensor's electrical requirements. The % 1\
maintain the sensing element at a value of the load resistor (Ru) shouldbe v o \GAS
spec#ic temperature which is optimal chosen to optimize the alarm threshold £
for sensing. Circuit voltage (Vc) Is value, keeping power consumption (Ps) 2
appled to allow measurement of voltage of the semiconductor below a Emit of —
(Vour) across aload resistor (Re) which 15mW. Power consumgption (Ps)will be . T
is connected in series with the sensor. highest when the value of Rs is equal LES Vvm
DC voltage Is required for the circult 1o R.on exposure to gas ; 1 l
(
Model number TGS2600-800
Sensing prindple MOS type
Standard package TO-5 metal can
T Air contaminants
0SS gRves (hydrogen, ethanol, edc.)
Typical delection range 1 = 30ppm of Hz e 120 2
Sensing
Heater voltage Vi 5.0:0.2v AC/IDC /- alemant
Standard circut | ey iage ve | so0:02vDe Pes15mW Va i
Load resstance R variable 0.450 min Tass
approx 830 at room temp Bide view
Heater resstance {typicat)
Heater current In 42:4mA %0210
characierstcs Heater power
3 test 0 Pr 210mW W=5.0V OC |
@2 a0 08 —1 r—
Sensor resistance | Rs 1060 ~ S0KD in air
Sensitivity Rs (10ppm of H) 36201
(change ratio of Rs) 03-08 Rs air
noemal air
e cOndces #12042°C, 6525%RH
Standard fest Ve =5.0:001V DC
candibons et Vit = 5.040.08V DC
mz:‘"g I 7 days Pin connection:
1: Healer

2: Sensor electrode ()
3: Sensor elecirode (+)
4: Healer

The value of power consumption (Ps) Sensorresistance (Rs)ls calculated with

can be calculated by utilizing the follow- & measured value of Vout(VRe) by using I
IGARO ENGINEERING INC.
Ing formuta: the following formuta: 1511 ScEmmeh
(Ve - VRLﬁ Ve Mino, Osaka 6628505 JAPAN
i Re Re = (e - 1xRe Tel: 81.72.728.2861
All sensor characteristics shown in this broch P typical char i Actual m’gg&gﬁ‘gv
characteristics vary from sensor to sensor. The only characteristics warranted are those P 2
in the Specification table above.

REV:09/13
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PRODUCT INFORMATION

TGS 822 - for the detection of Organic Solvent Vapors

Features:

* High sensitivity to organic solvent vapors
such as ethanol

* High stability and reliability over a long
period

* Long life and low cost

* Uses simple electrical circuit

The sensing element of Figaro gas sensors is a tin dioxide (Snd:) semiconductor
which has low conductivity in clean air. In the presence of a detectable gas, the
sensors conductivity increases depending on the gas concentration in the air. A
simpie electrical circuit can convert the change in conductivity to an output signal

which comesponds to the gas conceniration.

The TGS 822 has high sensitivity to the vapors of organic solvents &s well as other
wvolatile vapors. It also has sensitivity to & variety of combustible gases such as
carban monaxide, making it a good general purpose sensor. Also available with a
caramic base which i highly resistant 1o severs environments as high s 200°C

(modal# TGS 823).

The figure below represents typical sensitivity characteriatics,
2l data having been gatherad at standard test conditions (see
reverse side of this sheet). The Y-axis is indicated as sensor
resistance ratio (Re/Ao) which iz dafined as follows:
A= = Sensor resistance of displayed gases &t
varous concentrations
Ao = Sensor resistance in 300ppm ethanol

Applications:
* Breath alcohol detectors
* Gas leak detectorsfalarms
* Solvent detectors for factories, dry
cleaners, and semiconductor

The figure below represants typical temperature and humidity
dependency characteristics. Again, the Y-axis is indicated as
SEnE0r resistance ratio (Rs/Ao), defined as follows:
Ra = Sensor resistance at 300ppm of ethanol
at vanous temperatureshumidities
Fo = Sensor resistance at 300ppm of ethanol
at 20°C and 65% A.H.

RalRo

00 1000
Concentraton (ppm)

50 100

5 B : o : BEi%
= S S b St 100%

o T R R N R
-20 -10 0 10 20 30 40 50
Ambient Temperature {°C)

IMBORTANLBNOTE: OFERATING COMDITIONS IN WHICH FIGARD SERSORS ARE USED WILL VARY WITH EACH CUSTOMER'S SPECFIC APPLICATIONS. FISAA0 STROMELY
AECOMMERDE COMSULTING OUR TECHMICAL STAFF BEFORE DEFLOYMG FIGARD SENSORS 1N YOUR APPLICATION AND, I PARTICULAR, WHEN CUSTOMER 'S TARGET

QASES ARE NOTLIETED HEREN. FitARO &
NOT BEEW SPECIFICALLY TESTED BY FIdARD.

ARMOT ASSLME AKY RESPORIBL TY FOR ANY USE OF ITS SENSORS 1A PRODUCT OR APPLICATION FOR WHICH SENS0R HAS

o1
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Sensing Element:
Sn0k is sintered to form & thick film on
the surface of an alumina ceramic tube
which contains an intermal heater.

\
| @Cq:-:
S Mylon 66
. Sensor Base:
17a 05— Mylon 85
" @ Flame Arrestor:
100 mash SUS 316 double gauze
Fin " | Basic M 0 Cirrn
The numbers shown around the sensor symiol in the circuit diagram at the right Basic Measuring Circuit:

correspond with the pin numibers shown inthe sensor's struciure drawing (ebove).
‘When the sensor iz connecied as shown in the basic circuit, output acroas the Load

Resistor (Vi) increases as the sensor's resistance (As) decreases, depending on
088 concentration.
Standard Circuit Conditions:
Hem Symbal Raied Yalues Aemarks:
Heater Voltage WH 500 2V AC or DG
Gircuit Valtage Vo Max. 24V P]:i;?w
Load Aesistance A Warabig 0.45kL) min.
Elecirical €1 -
Itern Symbol Candition Specification
Sensor Aesistance A= Emanal al 300ppmJain 160 ~ 10k
Change Ratio of Rsi{Ethanal al 300pamiai]

Sensor Resistance o FAs{Elhand al Shpprvar) 0.40 = Q10
Heater Resistance R Room lemperalune 38.0 = 3.00
Heater Power . '

c i PH Vr=5.0V GEOmMW (Lypical)

5 1 Test Conditions:
TGS complies with the above electrical characteristics
when the sensor &5 tested in standard condiions &s specified Sensor Resistance (Rs) is calculated by
ebow: the following tormula:
Test Gas Conditions:  207=2°C, 6525%R.H. Ve
Circuit Conditions: Ve = 10,0401 (AC or DC), Rs = ':_-,I,-h_ “T) xR
Wi = 504005 (AC or DC),
AL = 1000k 1% Power disaipation across sensor electrodes (Ps)
Preheating period before testing: More than 7 days is calculated by the following formula:
FIGARD USA, INC. P We? x Rs
121 5. Wilke Rd. Suite 300 5= e+ Ry
Adinglon Heights, IL 60005
Phone:  (B47)-BX2-1700
Fe"(:_ (B4T)-B52-1705 For information on warranty, please refer o Standard Terms and
email: figanusa @ igarasensor.com Conditions of Sale of Figaro USA Ine.
REY: 09102
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Datasheet TGS 813

Struchre and Dimensions:

IE)Sensmg Elerment:
Sn0k is sintered to form a thick film on
the surface of an alumina ceramic tube

which containg an internal heater.

@Cap:

Mylon 66

i Sensor Base:
17 4 05— @ Mylon 66
Flame Amestor:

100 mash SUS 316 double gauze

Fin C . 4 Basic M ing .

The numbers shown around the sensor symbsod in the cincuit diagram at the right Basic Measuring Circuit:
cormespond with the pin numbers shown in the sensor's strecture drawing { above).

‘When the sensor is connected as shown in the basic circuit, output across the Load
Resistor (VaL) increases as the sensor's resistance (Ris) decreases, depending on

gas concentrabion.

Standard Circuit Conditions:

FHem Symbol Fabed Values Remarks.

Heater Voliage Wi 5040 2V AC or OC
| S DG only

Cirusit Valtage Ve By 24V Pz {5l

Lioad Resistance Ru Variabie 0. 45KE2 min

Electrical Characteristics:

Ibem Symbol Condition Specification
Senzor Resistance R= Methane al 1000ppeniair Bl =~ 15R)
Change Ratio of . R [Methane at 3000ppeniair] . -
Sensor Resistance R=fa Rs (Methane al 1000ppmiair) 0.50:+ 0.05
Heater Resistancs R Room {smperature 300+ 300
Heater Power = % T
Cansumption Pr V=500 BI5mW (bypical)

5 1 Test Conditi
TGS 813 complies with the above electrical characteristics

when the sensor i@ tested in standard conditions es specified Sensor Resistance (Rs) is calculated by

the following formula:

sadom
Test Gas Conditiona:  20P+2°C, 65+5%RH. Mo
Circuit Conditions: Ve = 10,001V (AC or DC), Rs=( WhL xR
Wi = 5.020.05V (AC or DC),
R = .0kl 1% Power dissipation acfoss senaor electrodes (Ps)

Preheating period before testing: More than 7 days is calculated by the following formula:

FIGARD UEA, INC. pe o V& xfs
3703 Wes Lake Ave. Suile 203 ~ (Rs + RLP

Glenview, llncis 60025

Phone:  (B4T-B32-1701

F“:_ et T For information on warranty, please refer to Standard Terms and
ermail: figarmusa@ garsen sor. com Canditions of Sale of Figaro USA Inc.

REY: 902
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PRODUCT INFORMATION

TGS 813 - for the detection of Combustible Gases

Features: Applications:
* General purpose sensor with sensitivity * Domestic gas leak detectors and
to a wide range of combustibla alarms
gases
* High sensitivity to methane, propane, * Portable gas detectors
and butane

* Long life and low cost
* Uses simple electrical circuit

The sensing element of Figaro gas sensors is a tin dioxide (Sn0:) semiconductor
which has low conductivity in clean air. In the presence of a detectable gas, the
sensors conductivity increases depending on the gas concentration in the air. A
simple electrical circuit can convert the change in conductivity 1o an output signal
which commesponds to the gas concaniration.

The TGS 813 has high sansitivity to mathans, propane, and butane, making it ideal
for natural gas and LPG monitoring. The sensor can detect & wide range of gases,
making it an excellent, low cost sensar for a wide vanety of applications. Also

available with a ceramic base which s ﬂlgm)‘l’?ﬁlﬂlﬂﬂtlﬂ sEeVEre enviromments up ia]
200°C (modal TGS 818).

The figure bebow represents typical sensitivity char-actenistics,  The figure bedow represents typical tempersture and humidity
all data having been gathered at standard test conditions (see  dependency chareciteristics. Again, the Y-axis is indicated as
reverse side of this shest). The Y-axis is indicated as semsar  samsor resistancs rado (RalRo), defined as follows:

rasistance b (RalRa) which iz defined as follows: Rs = Sensor resistance &t 1000ppm of methans
Ra = Sensor resistance of diaplayed gases at at varnious temperstureshurmidities
varous concentrations Rio = Sensor resistance at 1000ppm of methane
Ro = Sensor resistance in 1000ppm methane at 20°C and 65% RLH.
Sensitivity Characteristics: Temperature/Humidity Dependency:
10
| Air | 2.0
Cartion T o R.H.]
Monaxide
2
n‘.ﬂ 1
Meathans . . - 207% R.H.
Elhanal - — L
Prapane o0 40% R.H.
lsabutans E5% R.H.
H .BD 100% FLH.
oA T I
00 1000 3000 S000 10000 =10 ] 10 20 ki) 40 50

Concaniralion {ppm) Ambiant Temperabure ("C)

INPORTANT MOTE: OFERATMG COMDITIONS 1IN WHICH FiCARD SENSORS ARE LIEED WALL VARY WITH EACH CLETOWERS SPECIFIC AMPLICATIONS. FICARO STROMGLY
RECUOMMERDS COMSULTIRG GUR TECHMICAL STAFF BEFORE DEPLOY MG FIRAR0 SENESORS M YOURAPPLICATION AND. N PARTICULAR, WHEN CUSTOMERS TARCET CASES
ARE WOT LISTED HEREIN. FISARD CANNOT ASSUNE ANY RESPOMSEILITY FOR ANY LISE OF TS SENSO0RS 1M A FRODUCT Oft APFLICATION FOR WHICH SENSOR HAS NOT BEEN
EPECFICALLY TESTED BY FIGARO
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Datasheet TGS 2602

PRODUCT INFORMATION

TGS 2602 - for the detection of Air Contaminants
Eeatures: Applications:

* High sensitivity to VOCs and odorous gases * Air cleaners

* Low power consumption * Wentilation control
* High sensitivity to gaseaous air * Air quality monitors
contaminants * VOC monitors
* Long life * Ddor monitors
* Uses simple electrical circuit
* Bmall size
The sensing element is comprised of a metal oxide semiconductar layer farmed e

an the alumina substrate of a sensing chip logether with an ink=grated heater.
In the presence of debeclable gas, sersor conductivity increases depending on
gas concentralion in e ai. A simple eleckical circuil can converi the change -
in conducivity to an oulput signal which comresponds fo the gas concentration.

The TGS 2802 has high sensitivity 1o low concentralions of cdorous gases such @ i
as ammonia and HES generated from waste maberials in office and home

enviranments. The sensor also has high s=rsitvily 1o low concentrations of |

WOCs such as loluens emitied from wood finishing and construction products,

Figara also offers a microprocessar (FICS38194) which contains special

=aftware for handiing the sensor's signal for appliance conlrol applicaians.

Dhue to miniaturizabion of the sensing chip, TGS 2600 requires. a heaber current
af only 42mi and the device iz housed in a standard TO-5 package.

The figure below represents typical s=nsilivity characieristics,  The figue below represents typical tlemperature and humidily

all data having been gathered al standard best conditions (see  dependency characteristics. Again, the Y-axis is indicated as
reverse side of this shesl). The Yeaos s indicabed as ssoser ssoser esEbvce oo [FsiRo), defined as bollows:

ressiance rave (RsiRo) which s defined as llows: Rs = Sermor resistancs in fesh ar
Rz = Bansor resistance in displayed gases al al various lemperatureshumidbes
vanicus concentrations Ra = Sensor resislance in fresh air
Ro = Sensor resistance in fresh air al 20°C and 85% RH.
10 0
E —
: ;
PR = ==n=
2 — i,
b I ’ﬁﬁ.‘ T 8 4
E = PSS Amimionis
E o, I-Fﬁﬁh'l P | |11
8 L Efrara
g o1 T g
x - = e Em
. - =R
E —_ 'E =R
Todurs
“ L
il .
o1 : i 100 o 10 20 30 40 80 B
Gas concentralion {ppmi Amigient temperature ('C)

POETAMT BOTE- CPERATING COMIITIOMS I WHECH FIGARD SERSORS ARE USED 'WILL VARY WITH EADH CUSTOMER'S SPEOFIKC APPLIC 3

RETOM WENES COMSUILTING CLR TECHHICAL STAFF O EFORE DEPLOY NG FIGARO SENS RS I YOUR APPLICATION AMD, IMFARMOWAR. wian C s Dt aSheeldd.com
AREKOT LISTED MEREIY FIGARD CANKOT ASSUME ANY RESPOMSIBILITY PORARY LSE OF TS SEMSORS IKS PRODUCT DR APPLICATION F DR W i S S, 1A | i
SPECFICALLY TESTED BY FIGARL
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Basic M o — %
The s=rmar requires byo vollage inputs: voitage since the sermar has a palarity. o

healer voltage (Vi) and drouil vollage A comman pawer supply circuil can be .

{Wick The heaier volages (Vi) is applied umed for bolh Ve and W 1o fulfill the ¥H = &R

fto the integraled healer in order fo sensor's eleckical reguirements. The l T |" -
maintain the sensing element al a  value of theload resistor (Re) should be 4 [ ——
specific lemperature which is optimal chasen b oplimize e alam thresholkd L

for sensing. Circuil vollage (Vo) is values, kesping powes consumplion (Ps) H

applied inaliow measurement af vol lage of the semiconducior below a limit of 1
{Woul) across a load resstor (R ) which 15mWY. Power cormumplion (Ps) wall ! T
is connecied in semes with the sensor. b= highest when the value of Rs is Rz I']'

DC vollage is required for the drouit

equal i RLon expasure fo gas.

. ificati .
Model number TEE H602
Zansing element type 0
Standard package TCO=5 metal can
Target games Air contaminants
Typical detection range 1 = 10 ppm af Hz
Heater valage Wi 5.000. 2 DCAC
Standand circust . . R e Er ]
— = Cirouit voltage Vo | 50202V DC s<18mW i
Load resstance R Variable P S W v — TR
l Sido view
o
Haater resistance | Ri approx. 5543 at room lemp T -|
H=ater curmrenl I BEi4SmA fEaeis
El=ctncal = o - 0065 = 06
characieriztes aler paweer P B0 W (bypical]
ungar starsdard tag| | CONEUMRSAN .
ocanditions
Senzor resistance | Rs 101 00keL2 in air
Senstwily 5
[change rabio of Rs) 0480
- marmal air
Test pas conditions ot 2042°C, B5£E%RH
Standard te=st . - Wi = 506001V DC
oncbons Clucnilt cotulititek Wi = 5,080,068V DC
Pin connection:
Canditioning periad 7 cayn 1 . Mesger
bedore best Sensar eecirods [«

2
-\3 Sensar sleciioda [+

The= walue of power corsumplion (| Ps)can Heatar

be calculaled by utiizing the following

Sensor resistlancs (Rs) s calculaied with
a mezsured value of Voul by using the
following formula:

P— FIGARD USA, INC.

Ps= [Wio - 'v'nulE

Rs

Rz = MF&
Wioul

For information on warranty, pleass refer io Standard Termes and Conditions of Sale of
Figara USA Inc.

REY: 00l

3703 West Lake Ave. Suite 203
Gimnview, Bincis 80025
Phone: (BAT -&32.1701
Fax:  (BAT)-BI2-1705

e-mail: Sganusafifigansensor oom

wwir.DataSheetdU.com
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Datasheet MQ 135

HANWEI ELECTRONICS CO.LTD
TECHNICAL DATA

MQ-135 hitp:fwww hwsensor.com

MQ-135 GAS SENSOR

FEATURES
Wide detecting scope
Stable and long Life
APPLICATION

Fast response and High sensitivity
Simple drive circuit

They are used in air quality control equipments for buildings'offices, are suitable for detecting

of NH3 NOex, alcohol, Benzene, smoke, OO0 ete.
SPECIFICATIONS

A Standard work condition

Symbaol Parameler name Techmcal  condiion Remarks
Ve Circust voltage SVl ACOR DT
¥ Healing voltage SWadll ACOR DC
By Losd resistance cam adjust
By Heater resistance 3L L% Room Tem
Pu Heating consumption less than Bima
B. Environment  condition
Symbal Parnmeler naums: Techmical condition Remarks
Tao Using Tem =L0C-457C
Tas Storage Tem =20°C-WC
R, Related hunmdity lexs than 95%:RhA
Oy O vgen concenlralion 21 standard conditson jOx ygen mamum value s
concenimbion can alfect sensitivily over 2%
C. Sensinvity characteristic
Symbaol Parameler naume Techmical parameler Ramark 2
Rs Sensing I € 200K 8 Dietecting concenlraiion
Resistance {100ppm NH; ) SOOpE:
llippmyXKlppm NH,
a Concentration Iippm- 1K ppm
{20050 Slope  rale =065 Benzene
MNH, liippme3ippm
Standard Temp: 20T £2°C Vesvall Adeohed
Detecting Hurmdity: 65%25%  Vh: 5¥l.1
Condition
Preheat time Ohver 24 bour
. Structure and configuration, basic measuring circuit
Pails
G sy
Lyt
2 Ele:
3
3
5
& B
108) s}
7 =r_pllating i
i ™
6]
Confi guestice A Configuestion B

ta

R
tag .

Al

Structure and configuration of MQ-135 gas sensor is shown as Fig. 1 (Configuration A er B), sensor composed
by micro AL203 ceramic tube, Tin Dioxide (Sn0z) sensitive layer, measuring electrode and heater are fixed into a

made by plastic and stainless sicel net. The heater provides necessary work conditions for work of

FAX: 86-371-67169090 E-mail: sales Phwsensor com

crust

TEL: 86-371-67162070 67163050
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HANWEI ELCETRONICS CO.LTD MQ-135 Ao hwsensor.com
sensitive 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

Fig.3 is shows the typical
MQ-135 !
i Q sensitivity characteristics of
the MQ-1335 for several gases.
il m thar: Temp: 20T .
ooz Humadsty: 65%.
oo 0 concentration 1%
— —a— M chi Lk .
L";__‘-_-\-_._“_.\NQ-..__H_ N R sensar resistance al 100ppm of
" —— ™H, in the clean arr.
==l T Tal Racoeca
- e “T— === Talugsjo s:SEnsor resstance al varous
g , %%::::h‘ B — concentrations of gases.
2 S
I
ppn
0.1
10 100 1000|
e | Fig.4 is shows the typical dependence of
L‘*% | —— 33uR the MQ-135 on temperature and humidity.
s - |+35‘RH R sersor resistance at 100ppm of NH; in air
&2 i s S at 33%HRH and 20 degree.
== i s — — Ks: senzor resistance at 1 00ppm of NH;
n":’ at different temperatures and humidities.
- Fig4
| 3
= [ uegree
-20 =10 0 0 A ) 40 50 &1

SENSITIVITY ADJUSTMENT

Resistance value of MQ-133 s difference to various kinds and various concentration gases. So,When using
this components, sensitivity adjustment is very necessary. we recommend that you calibrate the detector for
100ppm NH; or S0ppm Alcchol concentration in air and use value of Load resistancethat( Ry ) about 200 K QUI0K @
w47 K.

When accurately measuring, the proper alarm point for the gas detector should be determuined after
considering the temperature and humidity influence.

TEL: 86-3M-E7162070 6710080 FAX: B6-371-67168090
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Foto atau keterangan tentang sawi yang dipakai
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Data hasil dari pembacaan sawi organik

TGS- TGS- TGS- TGS- TGS-
Time MQ-3 | MQ-9 | MQ-135 | MQ-137 | 2600 | 2602 | 2611 | 813 822

0 870 241 870 916 841 842 825 558 194
00.05 870 241 870 915 840 842 824 557 194
00.05 869 241 870 915 839 842 823 556 194
00.05 869 241 871 915 839 842 823 555 193
00.06 869 240 870 915 838 842 823 554 193
00.08 869 240 870 914 838 841 823 554 192
00.09 868 240 871 915 838 842 824 554 192
01.01 868 240 871 915 838 842 824 553 191
01.02 868 241 871 915 838 842 824 553 191
01.04 868 240 871 915 838 842 824 552 191
01.05 869 240 870 914 837 842 823 551 191
01.07 869 242 871 915 837 842 823 551 190
01.08 869 242 871 915 837 842 822 551 189
02.00 869 241 871 915 836 842 823 550 189
02.01 869 241 871 915 837 843 823 550 189
02.03 869 241 871 915 837 843 823 550 188
02.04 868 241 870 915 837 843 823 550 188
02.05 868 241 871 915 836 843 823 550 188
02.07 868 241 870 915 836 843 823 550 188
02.08 869 241 871 915 836 843 823 550 187
03.00 870 241 872 915 836 844 823 550 187
03.01 869 241 872 916 836 844 823 550 187
03.03 869 242 872 916 836 844 824 550 187
03.04 870 241 872 916 836 845 824 550 187
03.06 870 241 873 916 836 845 824 550 187
03.07 870 240 873 916 835 845 824 550 187
03.09 870 240 872 916 836 845 824 551 188
04.00 869 240 872 916 836 846 824 551 187
04.02 869 240 872 916 836 845 824 550 187
04.03 870 240 872 916 835 845 824 550 187
04.04 871 241 872 917 836 846 824 551 187
04.06 871 239 872 917 836 847 824 551 186
04.07 871 239 873 917 836 847 824 552 187
04.09 870 239 873 917 836 848 825 552 187
05.00 871 239 873 916 836 847 824 552 187
05.02 872 240 873 916 836 847 825 552 186
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