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Data Logger Modul Latih Inovasi Cover Sel Surya berbasis LabVIEW
ABSTRAK

LabVIEW adalah software aplikasi yang banyak digunakan untuk membuat aplikasi
control dan Human Machine Interface (HMI). Penggunaan LabVIEW pada system
yang telah dibuat adalah untuk monitoring dan'penyimpanan datalogger dari data yang
di baca oleh sensor. Parameter yang.akan-dibaca dandi.rekam oleh datalogger yaitu
tegangan, arus, daya, tingkat UV, dan suhu. Pengujian dilakukan‘kurang lebih selama
1 jam dengan data parameter yang akan di rekam oleh datalogger dengan selang waktu
per 1 detik. Selama pengambilan data, data.yang di rekam oleh datalegger memiliki
persentase 100% dalam perekaman data nya, artinya tidak terdapat data yang.hilang.
Namun, pada awal run programsterdapat data sensoriyang hilang dan tidak terbaca
karena program dan mikrokontroler perlu waktu untuk terkeneksi dan bekerja dengan
baik.

Kata kunct : LabVIEW, Datalogger, HMI
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LabVIEW-based Solar Cell Cover Innovation Training Module Data Logger
ABSTRACT

LabVIEW is an application software that is widely used to create control applications
and Human Machine Interface (HMI). The use of LabVIEW on the system that has been
created is for monitoring and storing dataloggers. from data read by sensors.
Parameters that will be read and recorded by the datalogger are voltage, current,
power, UV level, and temperature..The test is carried out for approximately 1 hour
with parameter data that will-be recorded by the datalogger with an interval of 1
second. During data_retrieval, the data recorded by the datalogger has a 100%
percentage in its_data recording, meaning that no data is lost. However; at the
beginning of the program run,there is missing and unreadable sensor data because
the program.and the microcontroller need time to connect and work properly.

Keywords: LabVIEW, Datalogger, HMI
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BAB |

PENDAHULUAN

1.1  Latar Belakang

Kebutuhan energi semakin meningkat setiap tahun nya karena semakin banyak
nya penduduk dan karena‘peningkatan aktivitas. Untuk mengatasi masalah penggunaan
energi yang besar.ini; dibutuhkan energi baruwyang mampu membantu.menopang
kebutuhan energi'yang makin meningkat. Penggunaan energi ini salah satu nya dapat
dilakukandengan menerapkan penggunaan energi baru terbarukan yang memanfaat kan
panel surya sebagai alat untuk menghasil kan energi listrik.

Energi surya adalah energi yang didapat dengan mengubah energi panas surya
(matahari) melalui peralatan tertentu menjadi sumber daya dalam bentuk lain. Energi
surya menjadi salah satu sumber pembangkit daya selain air, uap,angin, biogas, batu
bara, dan minyak bumi. Energi surya merupakan energi baru terbarukan yang ramah
lingkungan karena tidak menimbulkan polusi terhadap lingkungan:

Seiring dengan kemajuan teknologi, memonitor-output yang dihasilkan oleh sel
surya dapat dilakukan dengan ' menggunakan software labview dan data hasil monitoring
akan disimpan sebagal data logger. Labview adalah suatu perangkat lunak yang
merupakan Bahasa pemrograman berbasis grafis.atau blok, sedangkan pemrograman
lainnya menggunakan text. Sementara itu, data logger adalah alat rekam elektronik
yang mampu menyimpan data secara real time. Dalam. hal. ini data yang ditampilkan
oleh labview akan menjadi data logger dan akan di simpan secara real time.

Maka pada penelitian _kali ini akan dilakukan suatu penelitian-peningkatan
efisiensi penggunaan sel surya-dengan.inovasi pada cover.sel-suryayang digunakan.
Cover yang akan digunakan pada sel surya yaitu akrilik, kaca, dan tanpa cover. Sel
surya akan menghasilkan energi yang akan di monitor lewat software LabView dan
output yang terbaca oleh sensor kemudian akan dimasukkan sebagai data logger yang
akan direkam selama pengambilan data. Kemudian data logger akan di export ke Excel

untuk di analisa.
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1.2 Perumusan Masalah

Pada rumusan masalah, dapat dirumuskan bahwa masalah yang mendasari

penulis melaksanakan tugas akhir ini adalah :

Parameter apa saja yang akan direkam dalam data logger inovasi cover sel
surya

Komponen apa sajayang dibutuhkan untuk menghubungkan software dan
hardware

Bagaimana menghubungkan software LabVIEW dengan mikrokontroler
Bagaimana membuat program LabVIEW untuk data logger inovasi cover sel
surya

Lama waktu yang digunakan untuk merekam data logger dengan software
LabVIEW

Setiap berapa lama waktu yang.digunakan.dalam perekaman data logger
Bagaimana menguji hasil program LabVIEW

1.3 Batasan Masalah

Batasan masalah pada penelitian.ini adalah. sebagai berikut :

Software LabVIEW digunakan untuk merekam data setiap detik.
Parameter yang akan.di rrekam secara otomatis yaitu tegangan, arus,
temperature, dan tingkat UV.

Pengambilan data diambil secara serentak dengan jenis_cover yang
berbeda.

Pada pengujian dalam ruangan maupun luar ruangan, parameter yang diuji
sama.

Solar sel yang digunakan yaitu jenis Monochrystalline 0,6 V; 3,5Wp.

Politeknik Negeri Jakarta
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1.4  Tujuan

Adapun tujuan yang ingin dicapai dari penelitian ini adalah :

Dalam perekaman data logger inovasi cover sel surya, parameter yang akan
direkam yaitu tegangan, arus, temperaturey,.dan tingkat UV

Untuk menghubungkan™ software LabVIEW. ‘dengan mikrokontroler
digunakan kabel . USB Type — B

Mahasiswa dapat membuat program LabVIEW untuk data loegger inovasi
cover.selsurya

Mahasiswa dapat menguji hasil program LabVIEW dengan running
program selama 1 jam dan perekaman data logger tiap 1 detik

1.5 Luaran

Luaran dalam bentuk :

Modul latih inovasi cover sel surya berbasis LabView

Membuat Laporan Skripsi dengan judul “Data Logger Modul Latih Inovasi
Cover Sel Surya berbasis LabView”

Laporan penelitian.BTAM 2021

Paper yang dipublikasikan pada jurnal nasional yang terakreditasi

HKI Hak Cipta Pemrograman LabVIEW

Politeknik Negeri Jakarta
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BAB V

PENUTUP

51  Kesimpulan

Berdasarkan hasil pengijian yang .telah..dilakukan, maka dapat ditarik

kesimpulan sebagai berikut :

1.

Pada alat dibuatagar dapat menopang tiga bual sel suryayang digunakan.
Sel surya akan menggunakan cover yang berbeda dan akan dibandingkan
menggunakan cover yang, berbeda yaitu kaca, akrilik, dan tanpa cover.
Mikrokontroler 'yang digunakan yaitu ATMega2560 dapat terkoneksi
dengan baik dengan LabVIEW

Datalogger LabVIEW mampu.merekam data dengan persentase 100%
selama pengujian. Tidak ditemukan adanya data yang hilang, tidak
terekam, atau data terekam dua kali atau lebih.

Nilai arus dan tegangan yang terbaca oleh sensor fluktuatif, karena sangat
berpengaruh pada matahari dan juga pemintaian kabel yang digunakan.

5.2 Saran

Beberapa saran yang penulis dapat .berikan selama mengerjakan skripsi ini

adalah sebagal berikut:

1.

Perlu diperhatikan dalam kalibrasi sensor agar hasil yang didapat lebih
akurat.
Dapat dicoba menggunakan Internet of Things (IoT) untuk pengoperasian

secara mobile.
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A B
Akrilik 1,5 mm

C
Date

19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
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Date

20/07/2021
20/07/2021
20/07/2021
20/07/2021
20/07/2021
20/07/2021
20/07/2021
20/07/2021
20/07/2021
20/07/2021
20/07/2021
20/07/2021
20/07/2021
20/07/2021
20/07/2021
20/07/2021
20/07/2021
20/07/2021
20/07/2021
20/07/2021
20/07/2021
20/07/2021
20/07/2021
20/07/2021
20/07/2021
20/07/2021
20/07/2021
20/07/2021
20/07/2021
a0/07/7021

D
Time

10:50:00 AM
10:50:01 AM
10:50:02 AM
10:50:03 AM
10:50:04 AM
10:50:05 AM
10:50:06 AM
10:50:07 AM
10:50:08 AM
10:50:09 AM
10:50:10 AM
10:50:11 AM
10:50:12 AM
10:50:13 AM
10:50:14 AM
10:50:15 AM
10:50:16 AM
10:50:17 AM
10:50:18 AM
10:50:19 AM
10:50:20 AM
10:50:21 AM
10:50:22 AM
10:50:23 AM
10:50:24 AM
10:50:25 AM
10:50:26 AM
10:50:27 AM
10:50:28 AM
10:50:29 AM

D
Time

10:45:00 AM
10:45:01 AM
10:45:02 AM
10:45:03 AM
10:45:04 AM
10:45:05 AM
10:45:06 AM
10:45:07 AM
10:45:08 AM
10:45:09 AM
10:45:10 AM
10:45:11 AM
10:45:12 AM
10:45:13 AM
10:45:14 AM
10:45:15 AM
10:45:16 AM
10:45:17 AM
10:45:18 AM
10:45:19 AM
10:45:20 AM
10:45:21 AM
10:45:22 AM
10:45:23 AM
10:45:24 AM
10:45:25 AM
10:45:26 AM
10:45:27 AM
10:45:28 AM
10:45:29 AM

Lampiran 3 Perekaman datalogger

uv

WO W W W W W W W WD W W W W W W W WD W Y0 0000000

uv

E

Temp

L W0 W WML W W WD WD W W W WMWY YN W o000 0000

Temp

o0 o oo oo

41,02
41,02
41,02
41,02
41,02

41,5

41,5

41,5

41,5

41,5

41,5
41,99
41,99
41,99
41,99
42,48
42,48
42,48
41,99
42,48
42,48
42,48

G H |
Kaca Akrilik Tanpa
11(A) 12(A) 13(A)
-24,29 23,47 23,99
-24,29 23,47 23,99
-24,29 23,47 23,99
-24,29 23,47 23,99
-24,29 23,47 23,99
-24,29 23,47 23,99
-24,29 23,47 23,99
-24,29 23,47 23,99
0,68 0,72 0,75
0,67 0,72 0,76
0,67 0,73 0,76
0,66 0,73 0,76
0,65 0,72 0,77
0,66 0,71 0,77
0,66 0,71 0,77
0,67 0,71 0,78
0,67 0,71 0,76
0,67 0,71 0,76
0,67 0,72 0,76
0,67 0,71 0,77
0,67 0,71 0,77
0,67 0,71 0,77
0,67 0,71 0,76
0,67 0,7 0,76
0,67 0,7 0,76
0,67 0,7 0,75
0,67 0,7 0,75
0,66 0,71 0,74
0,67 0,7 0,75
0.66 0.7 0.75
G H |
Kaca Akrilik Tanpa
11{A) 12(A) 13(A)
-24,29 2347 23,99
-24,29 2347 23,99
-24,29 23,47 23,99
-24,29 23,47 23,99
-24,29 2347 23,99
-24,29 2347 23,99
-24,29 23,47 23,99
0,71 1,21 0,76
0,71 1,21 0,77
0,71 1,21 0,76
0,71 1,21 0,76
0,71 1,21 0,76
0,71 1,2 0,76
0,71 1,21 0,76
0,71 1,21 0,76
0,71 1,21 0,76
0,71 1,21 0,75
0,72 1,2 0,74
0,71 1,2 0,75
0,72 1,2 0,74
0,71 1,21 0,74
0,71 1,21 0,74
0,71 1,21 0,75
0,71 1,22 0,76
0,72 1,21 0,76
0,72 1,21 0,76
0,73 1,21 0,74
0,72 1,21 0,75
0,71 1,22 0,74
n.7 1.21 n.7a

41.99

J

K

Kaca Akrilik

Vi(v)

000 00000

0,34
0,34
0,34
0,34
0,34
0,34
0,34
0,34
0,34
0,34
0,34
0,34
0,34
0,34
0,34
0,34
0,34
0,34
0,34
0,34
0,34
n.34

J
Kaca
Vi(v)

o0 o o000

0,34
0,34
0,34
0,34
0,34
0,34
0,34
0,34
0,34
0,34
0,34
0,34
0,34
0,34
0,34
0,34
0,34
0,34
0,34
0,34
0,34
0,34
n.34

V2(V)

o000 o0 o oo

0,32
0,32
0,32
0,32
0,32
0,32
0,32
0,32
0,32
0,32
0,32
0,32
0,32
0,32
0,32
0,32
0,32
0,31
0,31
0,32
0,32
n.22

K
Akrilik
vz2(V)

=RE=RE=-RE=TE=RE=N-]

0,34
0,34
034
034
0,34
0,34
0,34
034
0,34
0,34
0,34
034
0,34
0,34
0,34
034
0,34
0,34
0,34
034
0,34
0,34
0.34

L
Tanpa
va[v)

o oo o oo oo

0,34
0,34
0,35
0,35
0,35
0,35
0,24
0,35
0,35
0,35
0,35
0,35
0,35
0,35
0,34
0,35
0,34
0,34
0,34
0,24
0,24
n.34

L
Tanpa
V3[V)

o0 o oo oo

0,35
0,35
0,35
0,35
0,35
0,35
0,35
0,35
0,35
0,35
0,35
0,35
0,35
0,35
0,35
0,35
0,35
0,35
0,35
0,35
0,35
0,35
0.35

M

000 00000

0,23
0,23
0,22
0,23
0,22
0,23
0,22
0,23
0,23
0,23
0,23
0,23
0,23
0,23
0,23
0,22
0,22
0,23
0,23
0,22
0,23
n.22

M

N

o

[=RE=NE-RE-RE=-R-T-]

0,23
0,23
0,24
0,23
0,23
0,23
0,23
0,23
0,23
0,23
0,23
0,23
0,23
0,23
0,22
0,22
0,22
0,22
0,22
0,22
0,22
0.22

N

O

P1(Watt) P2(Watt) P3(Watt)

o 00 o000 oo

0,26
0,26
0,26
0,26
0,27
0,27
0,26
0,27
0,26
0,26
0,27
0,27
0,27
0,27
0,26
0,26
0,26
0,26
0,25
0,25
0,25
0.25

(@]

P1{Watt) P2[Watt) P3(Watt)

o0 o o000

0,24
0,24
0,24
0,24
0,24
0,24
0,24
0,24
0,24
0,24
0,24
0,24
0,24
0,24
0,24
0,24
0,24
0,24
0,24
0,25
0,24
0,24
n.2a
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0,41
0,41
0,41
0,41
0,41
0,41
0,41
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Product Overview

The Arduino Mega 2560 is a microcontroller board based on the ATmega2560
(datasheet). It has 54 digital input/output pins (of which 14 can be used as PWM outputs),
16 analog inputs, 4 UARTs (hardware serial ports), a 16 MHz crystal oscillator, a USB
connection, a power jack, an ICSP header, and a reset button. It contains everything
needed to support the microcontroller; simply connect it to a computer with a USB cable or
power it with a AC-to-DC adapter or battery to get started. The Mega is compatible with
most shields designed for the Arduino Duemilanove or Diecimila.
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54 (of which 14 provide PWM output)
256 KB of which 8 KB used by bootloader
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Technical Specification

EAGLE files: _arduino-mega2560-reference-design.zip Schematic: arduine-mega2580-schematic.pdf
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ACS712

Fully Integrated, Hall Effect-Based Linear Current Sensor
with 2.1 kVRMS Voltage Isolation and a Low-Resistance Current Conductor

Features and Benefits

= Low-noiss analog signal path

= Device bandwidth is 52t via the new FILTER. pin

3 ps output rise time i response to step input oaTent
80 kHz bandwidth

Total cutput emror 1.5% at T,= 25°C

Small footprint, low-profile S0ICE package

1.2 m#2 internal conductor resistance

2.1 Vs minimum isalation veltage from pins 1-4 to pins 5-8
3.0V, single supply opertion

&4 to 185 mW/A output sensitivity

Cratpat weltage propertional to AC ar DT curments
Factory-trinmed for accuracy

Exmremely stable output offset voltage

= Wearly zero magnetic hysteresis

= Ratiometric oufput from supply woltage

TUV Armiica
Cotificala Murmbed

C € \:I Ui 08 68 14 610 r.“us

Package: & Lead SOIC (suffix LC)

Approxizate Seale 11 3 F

Description

The Allegro™ ACST712 provides ecopmomical and precize
solutions for AC or DC current sensing in industrial,
commercizl, and communications systems. The device
package allows for easy implementation by the customer.
Typical applications inchade motor contrel, load detection and
management, switched-mode power suppliss, and overcurrent
fault protection.

The device comsists of a precise, low-offset, linear Hall
sensor cironit with a copper conduction path located near the
surface of the die. Applied cumrent flowing through thiz copper
conduction path genarates a magnetic field which iz senzed
by the integrated Hall IC and converted into a proportional
voltage. Device accuracy is optimized through the close
proximity of the magnetic siznal to the Hall transducer. A
precize, proportonal voltage is provided by the low-offset,
chopper-stabilized BiCMOS5 Hall IC, which is programmed
for accuracy after packaging.

The output of the device has a positive slope '::’VDDL‘HQ‘)
when an increasing current flowws throngh the primary copper
conduction path (from pins 1 and 2, to pins 3 and 4), which
1= the path nsed for current sensing. The intermal resistance of
this conductive path is 1.2 m@ typical, providing low power

Continued on the next page...

Typical Application

l) 45V
o 8
'6' Vs VOO
l_Em wouT— o W =
ﬂnf“u'_
ACET12 I_

E;—‘_J

jp. ALTER

rtde
GHD

6
1
=

?‘I F

Application 1. The ACST12 outputs an anaog Signal, Vg, -
that varies inaany with the uni- or bi-directional AT or DG
DrIMAry s2nsed CUMent, |, Within the rangs specined. Cr
5 recommendad for nolse I'I'IEHEFI'HEHI. withi valwes that

depend on the appilcation.

ACST12-DE, Rew. 7
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ACS712

Fully Integrated, Hall Effect-Based Linear Current Sensor with
2.1 EVRMS Voltage Isolation and a Low-Resistance Current Conductor

Description (continued)

loss. The thickness of the copper conductor allows survival of
the device at up te 5« overcurent conditions. The terminals of
the conductive path are electrically isolated from the sensor leads
(pins 5 through £). This allows the ACST12 ourrent sensor to be
used in applications requiring electrical iselation without the nse
of opto-isolators or other costly isolation technigues.

Selection Guide

The ACST12 is provided in a small, surface mount S0ICE package.
The leadframe is plated with 100% matte tin, which is compatible
with standard lead {Pb) free printed circwit board assembly processes.
Imternally, the device iz Pb-fee, except for flip-chip hizh-temperaturs
Pb-bazed solder balls, currently exempt from FoHS. The device is
finlly calibrated prior to shipment from the factory.

T, Optimized Range, | Senaltivity, Sans
Part Number Packing* t=e] P i) oe. Ip mpl?ﬂt:l'-’-'ﬂl
ACST1ZELCTR-0SB-T | Tape and resl, 3000 plecasies 40 1035 E 185
ACST12ELCTR-20A-T | Tape and resl, 3000 plecasires -40 10 35 =20 103
ACST12ELCTR-30A-T | Tape and resl, 3000 plecasires 401035 =30 56
*Contact Allegro for additional packing options.
Absolute Maximum Ratings
Charactenstic Symbol Motas Rating Units

Supply Voitage Ver i v
Reversa Supply Voliage Vare 0.1 v
Cutput Voltage WViowrr a v
Reverse Quiput Voltage Vot 01 v

Ping 1-4 and 5-5; 60 HZ, 1 minuie, T,=25"C 2100 v
Relnforced lsolation Voldage Vizo Voltage applied to leadirame (Ip+ pins), based 184 V.

onlEC 60950 ekt

Pins 1-4 and &-5; 60 Hz, 1 minuie, Ty=25"C 1500 v
Baslc |solation Voiiage Wiy VoRage applied to leadirame (lp= pins), based 154 V.

on IEC E05%50 jpraak
Output Curment Source [— 3 mA
Output Cument Sink loua 10 mA
COwercurrent Translent Tolerance In 1 pulse, 100 ms 100 A
Nominal Operating Aminlent Temperatura Ta Range E —4010 BS °C
Maximum Junetion Temperature T (max) 165 °C
Storage Temperature Toy —E5 to 170 L=

Parameter Specification
CAM/CSA-C22 2 No. 6B0950-1-03
Fire and Electric Shock UL 60950-1:2003
EN G0850-1:2001
Abwgin MisoSyatars, b 2

115 sl e
Wiz, Misietimelts 318150038 USA
1. 508 B53 S000; wwen alegiomicio com
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TECHNICAL DATA

WIEDMNER HAUPTSTRASSE 76
TEL. +43 | 586 52 43 -0, FAK. -44. OFFICEERNTHNER-LASER.COM

GUVA-S12SD

ROITHNER LASERTECHNIK Gmbh ~:

1040 VIENNA

AUSTRIA

UV-B Sensor

Features
¢+ Gallium Nitride Based Material
+ Schottky-type Photodiode
¢+ Photovoltaic Mode Cperation
+ (Good Visible Blindness
L

Absolute Maximum Ratings

Applications

High Responsivity & Low Dark Current

« UV Index Menitoring
« VoA Lamp Monitoring

Item Symbaol Walue U miit
Forward Current IF 1 A
Reverse Voltage Vi ) W
Operating Temperature T -30 ... +BS "C
Storage Temperature Tzt =40 ... +80 *C
Solderimg Temperaturs " Te 260 "C
* must be completed within 10 seconds
Characreristics (25°C)
Item Symbaol Test Conditions Min Typ. Max. Unit
Dark Current I V=01V - - 1 nA
UVA Lamp, 1 mWicm? - 113 - nA
Phota C t |
oio Lurmen = 10V - 25 - nA
Temperature Coefficient loe UWA Lamp - 0.08 - %/ C
Responsivity R h=300 nm, Ve=0V - 0.14 - AN
Spectral Detection Range A 10% of R 240 - 370 nm
Package Dimension
. 28202 _ Cathods e 21401 I .
ry T — Ei & — ry = Fy
] —
\ b ':,, L4
i~ — Ll
- [5a]
I G e Y
= i r3
L} .
- —— ek
Bmoade Tt : fen] 085 005 FOOT PREINT
07.02.2011 GUVA-5125D 1of2
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LM35 Precision Centigrade Temperature Sensors

FEATURES

+ Calibrated Directly in ® Celsius [Centigrade)
+ Linear + 10 mV/"C Scale Factor

+ 0.5°C Ensured Accuracy (at +25°C)

* Rated for Full -55°C to +150°C Range

= Suitable for Remote Applications

*  Low Cost Due to Wafer-Level Trimming

+  Operates from 4 to 30 V

* Less than 60-pA Current Drain

*  Low Self-Heating, 0.08°C in Still Air

+  Monlinearity Only £%°C Typical

+  Low Impedance Output, 0.1 W for 1 mA Load
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DESCRIPTION

The LM35 series are precision integrated-circuit
temperature sensors, with an output voltage lineary
proporticnal to the Centigrade temperature. Thus the
LM38 has am advantage over linear temperaturs
sensors calibrated in ® Kelvin, as the wser is not
required to subtract a large constant voltage from the
output to obtain convenient Centigrade scaling. The
LM325 does not require any external calibration or
timming to provide typical accuracies of $MW°C at
room temperature and #W°C ower a full -55°C to
+1860°C temperature range. Low cost is assured by
timming and calibration at the wafer level. The low
output impedance, linear output, and precise inherent
calibration of the LM35 make interfacing to readout or
control circuitry especially easy. The device is used
with single power supplies. or with plus and minus
supplies. As the LM35 draws only 60 pA from the
supply, it has very low self-heating of less than 0.1°C
im still @ir. The LM35 is rated to operate over a —55°C
to +150°C temperature range. while the LM35C is
rated for a —40°C to +110°C ramge ([-10° with
improved accuracy). The LM35 series is available
packaged in hermetic TO transistor packages, while
the LM35C, LM35CA, and LM350D are also available
im the plastic TO-92 transistor package. The LM35D
is also available in an 8-lead surface-mount small-
cutline package and a plastic TO-220 package.

s

|
LM35 Vour
T sw

_Vb
Choose Ry = -V / 50 pA
Wgr = 1500 MV at 150°C
VT =250 MV at 25°C
Vg = —550 MV at —55°C

Figure 2. Full-Range Centigrade Temperature
Sensor

Pi2ase b= aware that an important notice concerning avallapdity, siandard wamanty, and use In crtical applications of
Texas Instnuments semiconductor products and discialmers tharein appears at the end of this data sheet.

All frademarks are the property of thair respective owners.

uman wlardend waranly  Prododicn procaesng does el
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1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta
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SHIZ1ESC —AUGUST 1985—REVIZED JULY 2013

ABSOLUTE MAXIMUM RATINGS ™™

MM MaX UHIT

Supply voltage a0z 5 v
Ouiput voiiage -1 5 v
Outpaut cument 0 maA
Elecirosiatic discharge (ESD) susceptibilty™! 2500 W

Storage temperaiure TO Package -&0 160
TO-22 Package -0 150 .

TO-200 Package -£5 1E0

S0IC-B Packags -£5 1E0

Lead temperaturs TO Package (soldering, 10 seconds) 300
TO-02 and TO-220 Package {soldering, 10 seconds) 280 .

S0IC Package Infrared {15 saconds) 290

Wapaor phase (60 seconds) 215

Spacfied operating temperature | LM3S, LM35A a5 150
range: Thar 19 Tusax ™! LM35C, LM35CA —an ma| o

L3S0 b 100

2)

131
4]

It M"'.l':f'u'AEI'CIEpBJIE SFEdﬂEE davlces are raqu red, pi2ase contaci the Texas Instruments Sales OfMceal Disiriowiors for 3\'3|3E—|n}' and
specications.

Absoube Maximumn Ha’.lrgﬁ ndicate mits tE:f’Ch"d which I:Ia'rage o the dewice May DCCur. DC and AC elecirical ﬁFQGHCEuEﬂE o not
apply when operating the device beyond Rs rated operating conditions. See Mote 1.

Human body madel, 100 pF discharged through 3 1.5-KWW resistor.

Thermal reslstance of the TO-46 package Is 4D0°C/W, junction fo amblent, and 24"CAV junction o case. Thermal resistance of the TO-
G2 package Is 130°C/AW unclion to amilent. Themal resistance of the small outline molded package |5 220°CW Juncilon o amblent
Thesmal resistance of the TO-220 package Is 30°C/W Junction to amolent. For additional thermal resistance Infarmation see table In the
APPLICATIONS section.

ELECTRICAL CHARACTERISTICS&

LM35A LM35CA T
PARAMETER TEST CONDITIONS TYP TESTED  DESIGH TYP TESTED  DESIGN | max)
LIMITH L LM LT
Ts=25°C 0.2 0.5 10.2 0.5
. T, =--10°C 0.3 £0.3 1
Accuracy!=! "C
Ta = T +0.4 1 £0.4 1
Ta = Than 0.4 1 0.4 21.5
Hanlingarity!® Toan = T = Thaen =018 +035] =015 03| -C
Sensor gain Ton = T = Thaan +10 -5.3, +10 8.8, e
|average slope) =10.1 +10.1 !
Load reguiation ™! T, =25 104 +1 104 1 A
- il
=1 =1mA Tian = Ta S Thax +0.5 =3 +0.5 £3
- T, =25°C =001 2005 001 2005
Lina ragulation ™ mvn
4V sV s3I0V £0.02 A1) =002 £0.1

Unless oeraise noted, these specifications apply: -55°C 5 T, s 150°C for the LM3S and LM35&; -40°C s T, = 110°C for the LM35C
and LM35CA; and 0°C = T, = 100°C for the LM35D. Vs = & Vde and lucss = 50 pA, In the circult of Flgure 2. These specifications also
apply fam +2°C 10 Ty In the cireult of Figune 1. Specificatons In boidface apply over the full rated emperaturs range.
Speciications In bokdface apaly over the full rated temperature range.

Tested Limits are ensured and 100% tested In producton.

Diesign Limits are ensurad {but nat 100% production tested) over the Indicated temperature and supply voltage ranges. These Iimits are
not Lsed 10 calculate outgoing quallty levels.

Accuracy |5 sefined as the emor babasen the output voltage and 10 myC tmes the case temperatura of the dewvice, 3t specifiied
condiions of voltage, cusment, and temperature (2xpressed In "C).

Honlinzarty Is defined as the deviabon of the oulput-voltage-versus-temperaiure curve rom the b=si-21 siraight Ine, over e rated
temperature range of the device.

Reguiation Is measwred 3t constant junction temp=rature, using pulse testing with a low duty cycle. Changes In output due o haating
effects can be compuied by multiplylng the Inlemal ssipation by the thermal resistance.

Copyright © 19952013, Texas Instnuments Incomorated
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LM35 INSTRUMENTS
ANEE1530-AUGUSET 1253 -REVISED JULY 2013 it oo
ELECTRICAL CHARACTERISTICS"™ {continued)
LM354 LM35CA UNITS
PARAMETER TEST CONDITIONS TYP TESTED  DESIGH TYP TESTED  DESIGH | pyay )
LT LimiT LIMITS s
Vg =5V, 25°C £5 E7 E5 &7
& [Va=5V 105 13 il 114
Quescent cument’ — — — i
Vg =30V, 25°C 55.2 £8 552 ]
Vg =30V 1055 133 515 118
Change of quiescent [4V sVe 5 30W, 25°C 02 1 0.2 1
current'! 4N sVgs3DV 05 2 0.5 2|
Tamperature +0.33 +0.5 +0.33 <05
coefficient of HASC
qLIEE-EEI'll current
Minimum femperature | In circult of Figure 1, =0 +1.5 +2 +1.5 22 =
for rale accuracy
Long term siasliity T, = Thyax, Tar 1000 NOUrs 20,08 20,08 ©
({§) CQuiescent curent Is defined In the circwt of Figure 1.
ELECTRICAL CHARACTERISTICS™™
LM35 LM35C, LM35D TS
PARAMETER TEST CONDITIONS TYP TESTED DESIGN TYP TESTED DESIGN | myax)
LIMIT LIMIT ! LIMITH LM
T = 25°C 0.4 1 0.4 4
Accuracy. LM3S, Ta=-1i0"C 05 105 ] .
LM35CH Ta = Thas 0.5 15 105 215
Ta, = T 0.8 215 0.8 42
Ta=25C 05 415
Accuracy, LM3sD® [Ty = Tyax +0.9 2| "C
Ta= Thn +03 43
Norilnearity'™ Tha = Ta 5 Taax +0.3 +0.5 +0.2 05| "C
Sensar gain Than = Ta = Taax +10 +3.8, ~10 R .
|average slope) =102 +10.2 !
Load reguiation’™? Ts=25°C 0.4 +2 0.4 47 A
3 il
O=l.=1mA Toan = Ta S Thaax +0.5 =5 +0.5 =5
] Ta = 25°C 20U +0.1 =001 0.1
Lina reguiation ™ 2 = v
4V sV =30V =0.02 +0.2 =0.02 202

(1) Unless pleraisa noted, these specifications apply: -55°C s T, s 150°C for the LM3S and LM3SA; -40°C s T, = 110°C for the LM35C
and LM35SCA; and 0°C = T, = 100"C for the LM35D. Ve = 5 Vdc and | cas = 50 pA, In the clreult of Figure 2. Thesa speciflications also
apply fom +2°C 10 Ty In the elrcult of Figure 1. Specfications In boidface apply over the full rated iemperature ange.

(2) Spectfications In bokdface apply over the full rated temperature range.

Tested Limits are ensured and 100% tested in producton.

Design Limits are ensured {bat nat 100% production tested) aver the Indicated temperature and supply voltage ranges. These imits are

not used io calculate outgoing quallty levels.

(5] Accuracy Is defined as the emor betwesn the output voltage and 10 my/"C tmes the case iemperature of the device, at specied
conditions of voltage, cuament, and temperature (expressad n "Gl

(6] Monlinearity Is defined as the deviation of the output-voltage-versus-temperature curve from the best-1 siralght line, over the rated

temperature range of the device.

Regulation s maaswred at constant juncion temperatre, using pulse testing with a low duty cycle. Changes In output due o haating

effects can be compuied by multiplying the Intemal dissipation by the thermal resistance.

4 Submit Docurmeaniatian Fesdback Copyright & 1953-2013, Texss Instnuments incomomabed
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SHIS1SSC —ALUGUET 1555 REVISEED JULY 2013

ELECTRICAL CHARACTERISTICS™ [continued)

LM35 LM3ISC, LM3SD UNITS
PARAMETER TEST CONDITIONS TYP TESTED DESIGH TYP TESTED DESIGH
] il ¥ ] Max)
LimiT" Lt LsiT™ L
Vg =5V, 25°C 56 EO 56 30
& |Ve=8W 105 158 91 138
Quwascent cument’ — — L
Ve =30V, 25°C 55.2 B2 55.2 82
Vg =30V 1055 181 315 141
Change of quisscent |4V =V =30V, 25°C 02 2 0.2 2
current™ 4V =Ve=30V 05 3 0.5 3| M
Temperatura +0.39 +0.7 +0.39 0.7
coefficient of pASC
qLIIEE-DEI'lll.";..II'I'E"ﬂ.
Minimum temperature | In circult of FI; ure 1, I, = 0 +1.5 +2 +1.5 +2 "
for rata JCCUracy
Long term stability T = Tiax, Tor 1000 hours =008 £0.08 c

() Quigscent cuiment Is defined In the circwt of Figurne 1.

(9) Regulabon s measured 3t constant Junction temparature, using pulse testing with 3 low duty cycle. Changes In output due o haating
£Mects Can be compuied Dy mutiplying e Inemal SEspation oy the thermal resistance.

Copyright © 13952013, Teras iInstnuments Incorporated
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