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The development of automatic internal adjustment system with
memory for electronic balances
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mmwummaﬂiummmﬂmﬂwuuumummﬂmmmm‘ium (Automatic internal adjustment system) SN
Lm@qm‘wimwmuwummwmu’luwmﬂmmmm‘lfnuumﬂm@mﬂa‘mma‘ﬂa‘um 16un nan GLIVE ANTU AN
2 Lmﬂmqummwmmaﬂmm ‘Emwfammmmwmuuwniﬂuumﬂmwm SD card ‘Lumquummm@ﬂim@u
IYULAIAIR (Sensor) mimqmmﬁ@muﬂu AN ANNALLITENNNA UAzInAT WNrLIsyLLIATLIANNNYINY (Microcontroller)
mmummumm@mimﬂ WL SD card Imﬂmm*‘mu‘mmm‘mmur-mma*ﬂmmLm@qmmwuﬂmmmm C W1UNNg
L“ﬁ@NM@LL‘LI‘LI RS232 LL@”Iﬂumiuuuwnmammsﬂmm@ﬂwmﬂmmm LM@@MWWNM?@LQ@WLﬂ@ﬂuLLﬂ@\ii‘”UUﬂﬁ“U
m\m‘V‘vmmmvuummmqvmmvmummﬂwmﬂm’mm SD card mﬂm@mi‘v]m@mwumLm@\mmmnmlﬂmm
q@ﬂimumiﬂ@umLu@qmmumfa naulasuudadll wmummmmuuwnmmﬂmmqy"umma‘ﬂau fal$lumaeana
41 SD card 14

Abstract

This research is aimed to improve the previous developed automatic internal adjustment system to be included
with the memory unit for recording condition (time, temperature, humidity, atmospheric pressure) and number of the
adjustment activated. The information is recorded in SD memory card. The sensor system (time, temperature,
humidity, atmospheric pressure) and the microcontroller system with SD memory card slot will be assembled together.
The C language program is used to control the adjustment system via RS232 port and also command the recording
of the condition of automatic adjustment system into the memory unit. When the setting parameters are changed
(temperature or time), the adjustment system will be activated and then record the information into the SD memory
card. The experiment shows that the electronic balance used in this research is adjusted automatically when
temperature or time is changed and also recording the information into the SD memory card.
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1. ‘1.|‘Vlu’l (Dntroductlon)
memmumuﬂLﬂwmmummmmﬂmmv‘lmmﬂu@maLLwaumﬂ“lumﬂ@mmuﬂﬁwmﬂmu Lmvummmmma
mmuuﬂwummmmmuuum Imﬂmmmmmwmmemmw@ﬁnmmq%Lf;ﬁ@fﬂu Toun goamni mwmmuwm
LAZANNAWLITTENNNA muummmmimwmm?muﬂmmmumwamm‘wﬂiummqmnmwmLm‘@miummv
ANARAANBATLANY me@faummmmhmu@ﬂ mu@amﬂﬂu 271 mu .

1) m@ﬂmmmﬂu Internal adjustment) Lﬂumaﬂ@um‘tmﬂmmumwnmmﬁmmmmﬂummmm@mG‘m
7 built-in adjustment weight [1]

2) m@ﬂanmmmu@ﬂ (External adjustment) Lﬂumiﬂ‘mmimﬁ"lmmuumuﬂmmmumnmﬂu@ﬂmmmmwuu
Lm‘@\‘ﬂ]\iL‘W'ﬂlﬂLﬂi“ﬂ\i‘ﬁﬂ@’]ﬂ’]uﬂﬁuﬂLL@’W]’m’]i“]Ji‘LI[ﬂ\i mmﬂnmmum’l,n@Lﬂmnummmmmmmmmlumﬂq
ﬂJmLm@m [2]

mmumsﬂiummﬂ"luuu@mnmmu”lummﬂm 2 gtluy Taun LmuwmmmmmummﬂmmLm LAZLLIL
@mTummmmmum@@mmwmLﬂ@ﬁuLLﬂmmemmammuum i Lﬂ@ﬂuLLﬂmiﬂ 1°C VIRATLNUATZEIZLIAN
mwmmmmuum [3] GnqLﬂuﬁqmumammumL@W%memmmm@ﬂmmmﬁlummu

mmummwmmmmvmummLmuummm@ <Hpsanmnmnsadulalddndelansiinislfudastasds m‘lumq
ﬂﬂ‘umcﬂmmmmmmusl,umvl,mmnimummqmaummfaymm@@uiqmﬂwﬂmmmqmmqmmmu%mmiﬂaum
Lm@mﬂ@umﬂﬂnmuwﬂmmme’jmnumm wuwmmmu smmqmqm@”l,mummmLﬂummmmiﬂmmum@mﬂim
miﬂ:mmmemmﬁmummmLﬂuummhmiﬂﬂmmmﬂ‘lummmmnm@mmu mm@‘l,wmﬂmﬂmmmmmim
FIQAA muummmmlmmmfwvl,mmmiwmm ‘uuﬂi‘umLL‘uu'amTuummumL‘wmmﬁmmmmmmm’uﬂmwmmm
94U LLmLﬂimﬂnwm”uuﬂaummemiumumﬁmmmumﬂwﬂmmmmumummumnmﬁ@memm\mmq )

muqqﬂﬂ@uumﬂmmmiwmmi”uuﬂiummﬂmmu@mium (Automatic |nternal adJustment system) [4]Lwam
mhmmumemwmvuuﬂiumLLuuwﬂmmmmm”mummLfa\ﬂ:vinmﬂLﬂummwwmvuuﬂiummﬂluuuu
Am 1WA imﬂmmmmuummmﬂﬂ@ﬂuuﬂ@wm@mmmLL@ LqmwmmmmﬂﬁnLﬂm@u"lﬂﬂummivmmvuuﬂmm
mﬁiummmemimmuuﬂuww m‘lummﬁummmwmmumﬂmm@muum miuumLm@ﬂummwmmmmm”
mmmm%memwmml,muﬂi”ammwL‘wummu smmﬂm@mimmmwmwvwmumuma‘ﬂi‘ummem@m‘iuum
‘wwmmmumuummmmmuﬂ,mLmL\muiwm”l,qmmﬂ@ﬂuuﬂm

mmmqmwummnﬂimmm quLmuﬁqﬂmummiyuuﬂmmmﬂluuuuamiuum (Automatic internal adjustment
system) ﬂm\iLm@mmimwrﬁummuuwﬂfawmusl,uwmﬂmmm’mmmmimuumnm@mﬂiwmmiﬂi‘um 1mm 141
QIR ANNNTY AN AL Lmﬂqmumwmmiﬂmm Tmm@mmmummuumﬂlfﬂwmﬂmmm SD card T43sUL
ﬂaumuumm‘luum'mmemau‘luu 1 Iuﬁ%uummmmmmamﬂiymmmmmmﬂmrﬂm Tnaddngusvasd
LW@IMtﬂmmuimm'mmmm%memmmumwLm@\mmmm\mmmmmLLﬂsﬂmumm@ﬁmeim uazfaRdayazy
muuuﬂ@umgﬂlmmmﬂmelm L‘W@Lﬂummﬂ@'ﬂim@ummﬂummnmmmmefn\mm@mmu

2. 98msaas (Experimental methods)

m‘smmum@\n”uuﬂ?um\mmTuumwmwmﬂmmmw‘wwuwumwmmﬂmm'lmﬂ‘w 1 Tngsfuimaiazyinnig
AI9IAANUNNT ANNNT AINAULTIUNNA WATTZE LQZ\]WQ’]LﬂWH@ULﬂJEﬂLQ@uVL‘]WmﬂMumVLQM?ﬂVLN mmmmvl,mmu
maummmmuumiq B microcontroller avmmmmmmmﬂﬂmmmimmmummmaummmmwmmfammim”mu
Wanwmiﬂiummﬂ’lummwmmmm A nuwinnstiufindaya Sample number, 414 1haw T nant5uds Ay
U9ILINA AINTU §IUNYH WAz CAL number a4lu SD card
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FeEazldEnFINEISALIS o .
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sialfulgas BME280 fiu 12C 17a faTinl¥ SCL waz SDA mm‘uﬁfytyﬁmmﬁmLmzmmeummmj@
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||
Z.C}- -
—
=

917 4 \iuges BME280 iansiasniia 12C
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EEPROM L fatnasnauns w1vins 54 Os iumes BME280 iWansiefiuanfanea 20, SDA wazan 21, SCL

B

ZELEGOD

l'ﬂ'.l.ﬂ-‘:-ﬁl 8

71l 5 MEGA2560 Microcontroller Board

w1 Fealnid DS1307 (U7 6) afwdneTn DS1307 WianuumAeTANI8aEeN + 3V INiinusiae XTAL Wi
fin ANA 32768Hz TniTenseriu MEGA2560 MCU Tnawafn 12C fadtysyins SDA uaz SCL Fnuindiilonans

SUNLAY naaqiiu
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SCL £ }scik sawout H—x
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easuiladszdy RS232 (34 7) it asAndaiideann MEGA2560 lilflairrasiaiilasanniszasiiiumnadiva
RS232 wuLaynax fautlassesi RS232 uuﬂmwmmunm TTL 9191 TXD1 waz RXD2 1ilusefil RS232 11m3gnu 29as
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TR LANHAaLAndNa LCD Tusn (U7 9) uansdarainawim 20x4 Tun A1AMNALLIIENNA, AINT, RUNYR
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Ui 11 gadseneussuunlfussdnludAinFaumiaaaanuan

sreazidandauldsuns . 3
Tsunauldfuniaimundaasiia C ++ Iaeld Arduino IDE 1.8.9 TulsunsuaanauazEusiuinudoanissias Timert
AR ANF A LADLEAIS Serial PORT1, RTC wag LCD Tﬂﬂmmmn%qwmmn 7 2 3w azaudayaaniduimed
BME280 wazFenldfiaduionn Luafamunumrmmwmiq@@u‘lﬁwmmm@vm A&3 AURO CAL Vl,ﬂmmmammvuumﬂ

Lqmﬁ@auuuawmwmﬂmmnmummm‘lummmmm ‘Emﬂmwmmﬁmmammumuzﬁm’lugﬂw 12
Start

Setup Timer1
Digital 'O
Init sernial port1
Init RTC, LCD

Record
readings, tima

Running

Send
e ) | o
command
emperature
setpoin

N o o oA o o an
g‘LIVI 12 NMevineaNssuUlFUAsATas iU LR TR

3. Nmm“qmim (Results and discussion)

mnmm@ummmumumum@mmumnumemmuuﬂfaL@ﬂm@umﬁmumﬂmﬂw 13 Taeminnesadnnadey
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A9 1 FednadeyanistiuiindesyatsydRnisdfusaesesdaiiwinlu SD memory card

1,10/,2/,2020,12:11,990.8,48.9,27.1,1

2,10/,2/,2020,12:12,990.7,48.7,27.2,1

3,10/,2/,2020,12:13,990.7,48.5,27.2,1

4,10/,2/,2020,12:14,990.7,48.3,27.3,1

5,10/,2/,2020,12:15,990.6,48.1,27.4,1

6,10/,2/,2020,12:16,990.6,48.0,27.4,1

7,10/,2/,2020,12:17,990.6,48.3,27.5,1

8,10/,2/,2020,12:18,990.6,49.2,27.6,1

9,10/,2/,2020,12:19,990.6,48.1,27.6,1

10,10/,2/,2020,12:20,990.6,47.7,27.8,1
11,10/,2/,2020,12:21,990.6,47.7,27.8,1
12,10/,2/,2020,12:22,990.5,47.4,27.9,1
13,10/,2/,2020,12:23,990.5,47.7,27.9,1
14,10/,2/,2020,12:24,990.5,47.6,28.1,1
15,10/,2/,2020,12:25,990.5,47.3,28.0,1
16,10/,2/,2020,12:26,990.4,47.3,28.0,1
17,10/,2/,2020,12:27,990.5,47.5,28.1,1
18,10/,2/,2020,12:28,990.4,49.1,28.2,1
19,10/,2/,2020,12:29,990.5,47.2,28.2,1
20,10/,2/,2020,12:30,990.4,47.2,28.3,1
21,10/,2/,2020,12:31,990.4,46.8,28.4,1
22,10/,2/,2020,12:32,990.3,46.6,28.4,1
23,10/,2/,2020,12:33,990.3,46.3,28.6,1
24,10/,2/,2020,12:34,990.2,46.1,28.6,1
25,10/,2/,2020,12:35,990.3,47.6,28.7,1
26,10/,2/,2020,12:36,990.2,46.2,28.6,1
27,10/,2/,2020,12:37,990.2,46.3,28.4,1
28,10/,2/,2020,12:38,990.2,46.8,28.6,1
29,10/,2/,2020,12:39,990.3,46.4,28.5,1
30,10/,2/,2020,12:40,990.3,46.2,28.5,1
31,10/,2/,2020,12:41,990.3,46.7,28.5,1
32,10/,2/,2020,12:42,990.2,47.1,28.6,1
33,10/,2/,2020,12:43,990.2,46.2,28.6,1
34,10/,2/,2020,12:44,990.1,46.5,28.7 1
35,10/,2/,2020,12:45,990.1,47.0,28.7 1
36,10/,2/,2020,12:46,990.1,45.9,28.5,1
37,10/,2/,2020,12:47,990.0,46.2,28.7,1
38,10/,2/,2020,12:48,990.0,46.0,28.8,1
39,10/,2/,2020,12:49,990.0,45.8,28.8,1
40,10/,2/,2020,12:50,989.9,46.0,28.8,1
41,10/,2/,2020,12:51,990.0,45.7,28.7 1

42,10/,2/,2020,12:52,989.9,46.0,28.8,1
43,10/,2/,2020,12:53,989.9,46.8,28.9,1
44,10/,2/,2020,12:54,989.9,46.1,29.1,1
45,10/,2/,2020,12:55,989.9,45.1,29.1,1
46,10/,2/,2020,12:56,989.8,44.9,28.9,1
47,10/,2/,2020,12:57,989.8,45.3,28.9,1
48,10/,2/,2020,12:59,989.9,45.2,29.3,1
49,10/,2/,2020,13:00,989.8,45.0,29.0,1
50,10/,2/,2020,13:01,989.8,45.0,28.9,1
51,10/,2/,2020,13:02,989.8,44.9,29.0,1
52,10/,2/,2020,13:03,989.8,47.5,29.0,1
53,10/,2/,2020,13:04,989.7,45.6,29.1,1
54,10/,2/,2020,13:05,989.7,46.2,29.2,1
55,10/,2/,2020,13:06,989.7,46.4,29.0,1
56,10/,2/,2020,13:07,989.7,45.4,29.0,1
57,10/,2/,2020,13:08,989.6,45.0,28.9,1
58,10/,2/,2020,13:09,989.6,45.0,29.0,1
59,10/,2/,2020,13:10,989.5,45.1,27.0,2
60,10/,2/,2020,13:11,989.5,45.3,29.1,2
61,10/,2/,2020,13:12,989.5,45.3,29.2,2
62,10/,2/,2020,13:13,989.6,45.7,29.1,2
63,10/,2/,2020,13:14,989.5,46.1,29.1,2
64,10/,2/,2020,13:15,989.5,45.2,28.9,2
65,10/,2/,2020,13:16,989.5,44.9,29.0,2
66,10/,2/,2020,13:17,989.4,44.7,29.1,2
67,10/,2/,2020,13:18,989.3,45.8,29.2,2
68,10/,2/,2020,13:19,989.3,45.7,29.1,2
69,10/,2/,2020,13:20,989.3,45.9,29.1,2
70,10/,2/,2020,13:21,989.3,46.5,29.2,2
71,10/,2/,2020,13:22,989.2,45.9,29.2,2
72,10/,2/,2020,13:23,989.2,46.3,29.2,2
73,10/,2/,2020,13:24,989.2,45.3,29.4,2
74,10/,2/,2020,13:25,989.2,44.4,29.3,2
75,10/,2/,2020,13:26,989.2,44.9,28.9,2
76,10/,2/,2020,13:27,989.2,45.3,28.8,2
77,10/,2/,2020,13:28,989.1,45.2,28.9,2
78,10/,2/,2020,13:29,989.1,45.1,29.0,2
79,10/,2/,2020,13:30,989.1,45.1,29.1,2
80,10/,2/,2020,13:31,989.1,45.1,28.9,2
81,10/,2/,2020,13:32,989.1,45.0,29.0,2
82,10/,2/,2020,13:33,989.1,45.3,28.8,2

83,10/,2/,2020,13:34,989.0,45.3,28.9,2
84,10/,2/,2020,13:35,988.9,45.3,28.9,2
85,10/,2/,2020,13:36,988.9,45.3,28.9,2
86,10/,2/,2020,13:37,988.9,45.2,28.9,2
87,10/,2/,2020,13:38,988.8,45.1,28.9,2
88,10/,2/,2020,13:39,988.8,45.3,28.8,2
89,10/,2/,2020,13:40,988.8,45.2,28.9,2
90,10/,2/,2020,13:41,988.8,45.1,28.9,2
91,10/,2/,2020,13:42,988.8,45.1,28.9,2
92,10/,2/,2020,13:43,988.8,45.1,28.9,2
93,10/,2/,2020,13:44,988.8,45.2,28.9,2
94,10/,2/,2020,13:45,988.7,45.1,28.9,2
95,10/,2/,2020,13:46,988.7,44.9,29.0,2
96,10/,2/,2020,13:47,988.7,45.0,28.9,2
97,10/,2/,2020,13:48,988.7,45.1,28.9,2
98,10/,2/,2020,13:49,988.7,45.1,28.9,2
99,10/,2/,2020,13:50,988.6,45.0,28.9,2
100,10/,2/,2020,13:51,988.6,45.0,28.9,2
101,10/,2/,2020,13:52,988.6,45.0,28.9,2
102,10/,2/,2020,13:53,988.6,45.1,28.8,2
103,10/,2/,2020,13:54,988.6,45.0,28.9,2
104,10/,2/,2020,13:55,988.5,45.1,28.9,2
105,10/,2/,2020,13:56,988.5,44.9,28.9,2
106,10/,2/,2020,13:57,988.5,44.9,28.9,2
107,10/,2/,2020,13:58,988.5,44.9,29.0,2
108,10/,2/,2020,13:59,988.4,44.9,28.9,2
109,10/,2/,2020,14:00,988.4,44.9,28.9,2
110,10/,2/,2020,14:01,988.4,44.9,28.9,2
111,10/,2/,2020,14:02,988.4,44.9,28.9,2
112,10/,2/,2020,14:03,988.4,45.0,28.8,2
113,10/,2/,2020,14:04,988.4,44.9,28.9,2
114,10/,2/,2020,14:05,988.3,45.0,28.8,2
115,10/,2/,2020,14:06,988.3,45.2,28.8,2
116,10/,2/,2020,14:07,988.3,45.0,28.9,2
117,10/,2/,2020,14:08,988.2,44.8,29.0,2
118,10/,2/,2020,14:09,988.2,44.8,29.0,2
119,10/,2/,2020,14:10,988.3,44.8,29.0,2
120,10/,2/,2020,14:11,988.2,44.8,29.0,3
121,10/,2/,2020,14:12,988.2,44.7,29.0,3
122,10/,2/,2020,14:13,988.2,44.8,28.9,3
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4, ﬂ‘iﬂ (Conclusion)

@fmmma‘mmmuwuma‘“uumumﬂmiuumwmwmﬂmwmmwmmmumu 1sznaugnasyLLnMadnTiaunTn
PEGRGIIVE Y ﬁmmu ANAULITIENNIALAZIIA aé“uumummm’m’mmummﬂu‘tﬂmmumumumﬁnwmmi
Lm@m‘ﬂmm?nuLm@\imL‘wﬂﬂummivmm”uuﬂiummf;lslwnmmem”léﬁmﬁ@mium LL@”MI&QEIF]Q’]N@WEL%THLLUU
SD memory card mmumm@mmm?ﬂa‘um ivuuummmmuummmiLﬂ@ﬂuLLﬂm‘um@mmmLL@ LQZ\]’WH?]’NW]?

'“sl:nLﬂul,\muvl,ﬂumiﬂi”mui”‘uuﬂi‘ummﬂwﬂmLm@amvl,mmuuﬂuwuw WAz mum@mﬂi”qmmiﬂmmifﬁu SD
memory card TmmBTLWmm@@ammminmivuwwrmmwmuiﬂ Lﬂmmm@ﬂuLﬂi@w\iwuuuuﬂium\m’mﬂuuuu manual
L‘W’ﬂLﬂ@iliﬂﬁLﬂﬁ‘@\‘i”ﬁ\iﬂ’m%‘ﬂﬂ’m’]i‘ﬂiuﬁlQLﬁi"ﬂ\i%ﬂﬁL'axiLL‘]_IU'ﬂ[}]TuN[ﬂ mﬁslﬁﬁ’ﬂmfmlmfamvl.ummﬁn@lmmmmmwuu
'ﬂ‘i“LIﬁNLLUU@MI‘L&MW"HQN?’]W]@QH’]’]Lﬂuﬂ’]iﬂi“”ﬂ&lﬁ\‘mﬂi“”ﬂ’]m u,@‘vmqummmnmmLLuum‘Luﬂ‘ummﬂqmuuﬂ@nmﬂ

5. tRngsNUszmMA (Acknowledgement)
mqmj@ﬂmmﬂuwsmmmmmmmmm‘ufmﬁiﬂvmﬁmumuuwﬂiwmmslumimLuummfv«m AnsantnTl Yoy

aiin dr9nnsnuney @mmmumﬂ@m’aumwmafaqummLmﬁ”wm’au mmwmmmmmmi wluma.l?nm LAy

muﬂwwmﬁﬂﬂmwumwmmmmumﬂgumnWfr (Wet.) ‘vfl‘wmweumi%mm@qmmmu‘lﬂumimLuu\‘mmﬂw

6. L'anm'smam (References)

[1] [RANUG e, miﬂmmmiamﬂL@ﬂmauﬂd mauw 1). UP DATE @un.d13. 2549, 11(1) mmmu-ﬁmmu,
13-16. . L

[2] AaRANTUE due. N19USusaATaated L@ﬂmﬂuﬂm’(mum 2). UP DATE @un.d17. 2549, 11(3) N3N IAN-TTUeNeIY,
8-10.

[3] SCORER, T., M. PERKIN and M. BUCKLEY. Measurement good practice guide no.70 : Weighing in the
pharmaceutical industry. Middlesex : NPL, 2004. pp. 15-16.

[4] INTIANG J., W. SIIRICHOTE and S. BOONSANIT. Development of automatic calibration system for electronic
balances. Bulletin of Applied Sciences. 2019, 8(8), 40-47.

104 BULLETIN OF APPLIED SCIENCES VOL. 9 NO. 9 AUGUST 2020



