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deansuuuldane (Node MCU) Wudssinanarmuny iuedaies
7.1.1.3 UsznauieyagunsalBunn-La1vigvuuunnag 1wy Switch, Keypad,
7-Searnent, Dot Matrix, LCD, OLED, Retay usghaios
7.1.1.4 Usznaushogagunsaliguisaivuusng 1y Temperature, Humidity,
Ultrasonic, Infrared, LDR, RFID \usdneties
7.1.1.5 Usznausugunsal DC Motor, Servo Motor, Stepper Motor Wuetnaviey
7.1.1.6 aﬂnmuu‘éﬂmaeam«qm’:ma’Lmmﬂsvﬂauuavmmaauu PCB Ui
wiowvisfign Breadboard wazasidvunaasuitoasmnsenisidiy
7.1.1.7 sefunswamnivsunsuientwn C wieu Code dsddsznaummnass
7.1.1.8 mmm‘l‘if’amﬂgcvmﬂaauﬁanm’%‘au:ﬂuﬁm‘uaawﬁ%’U—eia%’an”atﬁaﬂ'amm%a
waRsmade loT (nternet of Things) Cloud Platform 483 Netpie usyuy
Server doyals
7.1.1.9 figpumasdneussiulwassldou 3.3V, 5V uas 12V ay}wuaémmamtﬂu
o819y
7.1.1.10 W§uannsgu 1SO 9001:2015 uag ISO 14001:2015 meldveutne
Desien and Manufacture, Sale, AfterSale Service of Education
Training Set ¥30RANII
7.1.1.11 aunsoneasduidesag filldibusgralion
7.1.1.11.1 maveaesiiug
7.1.1.11.1.1 uusidpvnaes
7.1.1.11.1.2 msdnnaseriusunsy Arduino IDE neumsldan
71.1.11.1.3 mygnmasiTourd Susuuudines, ueunden
7.1.1.11.1.4 nstiudayauuu EEPROM
7.1.1.11.1.5 Mm3l¥a Sleep mode
7.1.1.11.2 mavaaedgunIniduve
7.1.1.11.2.1 msfudyanaminaind
7.1.1.11.2.2 myinAnuainsueandeae LDR
7.1.1.11.2.3 nsnTaaduinganeuay Infrared
7.1.1.11.2.4 meiammiunazgamyl
7.1.1.11.2.5 ms¥nszasnieig Ultrasonic
7.1.1.11.2.6 m355uA1RN Matrix keypad
7.1.1.11.2.7 m3fesiaiu RFID
7.1.1.11.2.8 msnsaagoudéng Color sensor
?.(1.1.11.2.9 MS5UATRTN Infrared receiver
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7.1.1.11.2.10 MI9818U B UNaRUURITa
7.1.1.11.2.11 M3BN8UBURAKUULEINGADN
7.1.1.11.3 msvaasgunIohenim
7.1.1.11.3.1 msuanmany LED
7.1.1.11.3.2 nSUaRINANHIY 7 Segment
7.1.1.11.3.3 msuanasanny LCD
7.1.1.11.3.4 mMsuanduar1u OLED
7.1.1.11.3.5 mMiAIUAY Relay
7.1.1.11.3.6 nsaruAy DC Motor
7.1.1.11.3.7 namunu Servo Motor
7.1.1.11.3.8 nsAURY Stepper Motor
7.1.1.11.4 msnaasamaieale
7.1.1.11.4.1 madousery Wi-Fi
7.1.1.11.4.2 Madenreuuuoynsy
7.1.1.11.4.3 madeuuauuy 12
7.1.1.11.5 manaapawniduneiiin
7.1.1.11.5.1 namuaulazuanwame |oT (internet of Things)
Cloud Platform 298¢ Netpie
7.1.1.115.2 mimuanuasLLamwasi'mImﬁwﬁﬁaﬁaﬁaauawaLﬂ%"u
Blynk
7.1.1.11.5.3 psdedamnuiduonwiiadu Line
7.1.1.11.5.4 msdeleanud Biud Gmail
7.1.2 meazidoananaiialundasya Fmau 4 4a)
7.1.2.1 youszananadynd Ussnaudae
71211 ?gmluimﬂauiwsataaéﬂismamauawwﬁmﬁifg’uﬁugwu Jrunuliies
it 1 yn
7.1.2.1.1.1 14 Microprocessors ATmega328 w3ageniniudi
Ussaiana
7.1.2.1.1.2 Yedyanunuulusunsuden Input wie Output
Fubidesnii 14 90

Wounin 6 I
7.1.2.1.1.4 9eadyernd Analog Input S1uniliitiesndn 6 gn
7.1




EEPROM 2u1e 1t kB wi30Anin

7.1.2.1.1.6 riddayananndnilishnii 16 MHz

7.1.2.1.1.7 Weurensufinne g USB Type-B viefnin

7.1.2.1.2 ‘tgﬂlliiﬂ‘iﬂauiﬂ‘iaLﬂE‘ir‘lﬂ/l}ﬂi:ﬂﬁ.l'}aN’c’iLL@WW%Lﬂ‘ﬁU%@E{ﬁLLUUﬁﬁ’]B
Fwuliivisendn 1 gn

7.1.2.1.2.1 ¥ Microprocessors Xtensa® 32-bit LX6 w3oganiniu
fidseanana

7.1.2.1.2.2 595U Wi-Fi Protocols 802.11 b/g/n 3efn

GRANIEH
7.1.2.1.2.7 annsoieussléiiu Clound server, Android/IOS App
Hdueganies

7.1.2.2 yngunsaiduwn-tawing Ysenausney
7.1.2.2.1 % Toggle Switch Wy ON-OFF-ON dmnwbiviosnta 3 ¢n
7.1.2.2.2 9 Push Button Switch Wy ON-OFF ¥ie1uuy Active Low
Juhifisenin 5 e
7.1.2.2.3 4 Potentiometer Voltage Source WuuuFuuseiuly 0-5vDC
Swliitisenit 5 4n
7.1.2.2.4 yavsuanina DC volt Meter Wy Digital Fwiaulaifosndt 1 4n
7.1.2.2.5 % Keypad Switch wuu Matrix $wvliidesndt 1 qn
7.1.2.2.5.1 wuwlivesniy dxd
7.1.2.2.5.2 ulluiaidaiay 0-9 fdnws A-D wiewnnh

7.1.2.2.6.2 TUR 5 13, KUY Active High Shwaulsitissnin 8 i
7.1.2.2.7 fauanwa LED wuu RGB §1uaubitasndt 3 4n
7.1.2.2.8 fruansua LED WUy 7 Sesment 4 Digit $wnliveeni 1 ya
7.1.2.28.1 mnalitiosnin 0.36 i
7.1.2.2.8.2 Shwnlivieundn 4 vian
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7.1.2.2.8.3 uansmaluguuuuiaavininidiiivadaes
7.1.2.2.9 wouaniua LED uwuu Dot Matrix Shuaulitfesndy 1 4n
7.1.2.2.9.1 9auantavunalitosnii 40x40 cm
7.1.2.2.9.2 1l LED wunaliiffesndy 3 mm daesliviosnin 8x8 9
7.1.2.2.9.3 muaumadeusiafe IC MAX7219 wiafint
7.1.2.2.10 R8uanwaluy Liquid Crystal Display (LCD) druaulitisendi 1
46
7.1.2.2.10.1 seuansmavwnlidsunin ¢ ussvia
7.1.2.2.10.2 uansuala 20 fdnwsaoussvia wieunndn
7.1.2.2.10.3 annsanansalalisnngt 80 ddnws iedales
7.1.2.2.11 Y0udAINaLUY Organic Light Emitting Diode (OLED) fhwauli
Yesnin 1 Y
7.1.2.2.11.1 seuansavunliitenndi 0.96 i
7.1.2.2.11.2 nansalugiuvunswiintiiduedreos
7.1.2.2.11.3 ses3umsidendedudeieyauuu 12C Iluethalion
7.1.2.3 graunsning1edu Useneums
7.1.2.3.1 Light Dependent Resistor shualitiesndt 1 ¢n
7.1.2.3.1.1 Wls33amesvunaduiuguidnanlidesnit 20 mm
7.1.2.3.1.2 Wiananuinumlugag 5 kOhm §is 100 kOhm %ie
g Weldsuua
7.1.2.3.1.3 Wianaudumulugag 1 MOhm s 8 MOhm #50
gandn lelilésuua
7.1.2.3.2 Temperature and Humidity Sensor S1uauliitfaendn 1 4e
7.1.23.2.1 Huwugesfaunsatargamaiinazniudulilud
Wenfudustnaios
7.1.2.3.2.2 Thewmuuudyguiinea Wuetsies
7.1.2.3.2,3 gwnsaiadgamgilutie 0 asenwaidsd fia 50 oeen
waldea wientandt anufianaiabiiu 2 asm
(anded
7.1.2.3.2.4 annsaiamenudulugag 20 % s 80 % wianirendy
AuRnwaInliiiu 5 %
7.1.2.3.3 Ultrasonic Ranging Sensor $hunubitaendt 1 4
7.1.2.3.3.1 Wulugauuudiu-dads ssesmansiedueglute 2
wuRms 0 3 wes vieniendd




7.1.2.3.3.3 yuasviouninsadugegaialitosnda 15 asen
(neusyan) wiofini
7.1.2.3.4 Infrared Sensor S1u7ulidaendt 1 ya
7.1.2.3.4.1 Wulugauuuiisu-fds asvianmsagvioulussey 0
WuALnT 89 3 lwuRlns wiendnni
7.1.2.3.5 Infrared Receiver Module d1uauliiesnda 1 4n
7.1.2.3.5.1 Wuyasudgyranilmdurisg Al 38KHz vi3e
Anin
7.1.2.3.5.2 ssgsanniuamiumhlugalalidesndt 5 wns
7.1.2.3.5.3 Hlumreulnsavunaidn Aaunsawiouldemildduedr
oy
7.1.2.3.6 RFID card Reader/Detector Module d1unuliiviasnii 1 ¢
7.1.2.3.6.1 annsalunsenuazdoudeya Tag Willuetheles
7.1.2.3.6.2 Irwlughuanud 13.56 MHz W3ofnin
7.1.2.3.63 finTéa RFID uas Tag RFID wuuwnnansfiausanioy
THonlsiusdation
7.1.2.3.7 Water Level Sensor $hualiidesndt 1 ya
7.1.23.7.1 dumuweiinseiuh anedudledhdudatuduges
IOANTN
7.1.2.3.7.2 Sunsasulwlugog 3.3 VvDC fia 5 VDC wianiwndn
7.1.2.3.7.3 Thowwnuuudygaidnea Wusdnioe
7.1.2.3.8 Color Sensor 31uliifesnin 1 yn
7.1.2.3.8.1 Wulugansivdeunasdnuendld ueealioy
7.1.2.3.8.2 sasiumsitieureiudedayauuy 12¢ 16 Husthales
7.1.2.4 yogunsaiduiedeurida Ussnaushe
7.1.2.4.1 Relay 1 Chanel $1ualaitiesnds 1 4n
7.1.2.4.1.1 Dulugaiaduuinlitioandn 1 Chanel
7.1.2.4.1.2 wundyyqaimay Opto-solate wiadnin
7.1.2.4.1.3 gnnsauiumsyialil Active LOW w3e Active HIGH
Austhaioy
7.1.2.4.2 DC Motor 9runulitesndn 1 4
7.1.2.4.2.1 u DC Motor 91a 12 VDC wienlugaduinfioud
anansandeuldenls uedaley
7.1.2.4.2.2 spefuussdiulrihgegalalidesni 12 VDC
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7.1.2.4.2.2 Wanrudsougeanlalidesndt 100 rpm (nevszana)
wIOANTI
7.1.2.4.3 Servo Motor $mnulsiveendt 1 4
7.1.2.4.3.1 \{u Standard Servo wuu MG996R w3afnin
7.1.2.4.3.2 Ivszeznrvyulugas 0 a3 fis 180 esen (aguszinn)
W30ATHAT
7.1.2.4.4 Stepper Motor $uilivlosnd 1 ya
7.1.2.44.1 Gummiesuewesuuy 4 wa wieulugaduindeud
annsonfauldnuldluedralon
7.1.2.4.4.2 gunsaldendiseduuseiu 5 edldduetstlion
7.1.25 inFespaniuneddmivautsnana Sualifesndy 1 g
7.1.2.5.1 fimtheuszanananans (CPU) liddleundn 6 unuwan (6 core)
armiddnygnuuiniugnilidesni 3.0 GHz
7.1.2.5.2 fivihsminudiusy DOR 4 visednin sunbitiosnia 4 GB
7.1.2.5.3 fimbhedafivdoyasiia SATA vuanugliteanit 1 T8 wievila
Solid State Drive swanuglitiosndt 250 GB wishnd
7.1.2.5.4 fdeafeudossuuiniedns (Network Interface) wuy 10/100/
1000 Base-T w3ofni1 srwibidesniy 1 des ,
7.1.2.5.5 1 Wi-Fi Tuia w383l USB Wi-Fi Adapter #3908 PCle Wi-Fi Card
WIOANI
7.1.2.5.6 Saqifieuds (nterface) wuu USB 2.0 wiadnin drumnihitey
131 3 999
7.1.2.5.7 fnsuanmavunalifosnia 19 i
7.1.2.5.8 futhuitun wasiund Wuedwies
7.1.2.5.9 fiase, venm, wiluiud uasiund deadunbedusing
irBmnemMIAREaiu
7.1.3 gunsaivizneu (I 1 )
7.1.3.1 wuiweivamsinuas Sadbidesnan 1 e
7.1.3.2 wuwesmainugramnssy Suubidesnd 1 ya
7.1.3.3 wuwainumsunmd Swaulidesndy 1 yn
7.1.4.1 \iesdleasuiiivunnaifvensured Snnvlitesndt 1 ya
7.1.4 S1eaziBundu 9
7.1.4.1 goedeududumdmislnonseingudn wisldfumsiseRannndauny
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7.2 wiseeTausadersiined Suau t e
7.2.1 yeazealasialy @wau 1 ye)
7.2.1.1 Duyairdesiiotauasgunsainalwih viegunseiaidnvseiind fifieanu
wiuduazviuasy dwsuldlunsinuarmsieseiszuulvib wiu ey
dunu anamienit anaglvih ddslvih uazsmliingue 7
\Hendes wazneuauswiemaluladlumagpamnssulwihuasBidnnsedind
7.2.1.2 flneuanmaiuy Monochrome LCD (Color TFT) suawhaitiesndn 5.7 i
W3RN
7.2.1.3 awnsadeusiefursufunefiumetn USB iamunuilsdidusiaquazan
naaransialdilustralios
7.2.2 s1wazdsaniaunaia (319U 1 90)
7.2.2.1 WuieFesile LCR fined dwiuinrgunsaididnnseiind
7.2.2.2 ansaiaeilutaananud e 40 Hz i 200 kHz Iusghetios
7.2.2.3 gnunsougnsisiiwes lumsinen Z, Y, 8, RS(ESR), Rp, X, G, B, Cs , Cp,
Ls, Lp, RAc(DC resistance), D(tané) iag Q Iuadranios
7.2.2.4 §aiu Contact check \ilensandeuntsdudaiuues 4 43 (@-terminal
contact check (threshold change) / Hi-Z reject) leuptinstioy
7.2.2.5 fifsddumsnSouiisu (Comparator) 843U 2 items 89 HI/IN/LO,
ABS/9%/8% 1aluntaioy
7.2.2.6 iin53n BIN (BIN measurement) §wmiuloiundn litlounin 10 categories
warlawiusas (Sub-item) litisanin 1 category
7.2.2.7 fuadsaiiilariduiaduiensu Trigeer synchronous output function,
Residual charge protection function, Compensation Industhation
7.2.2.8 fimAumsinduiiuaud aous 100 mQ Fa 100 MQ wiefni uasansnen
BondumsTaldiamunlidesnd 10 drumsia
7.2.2.9 fianauwiugi ar Z iy +£0.05% rde. wazan 8 Tiitfiu £0.03° wisfini
7.2.2.10 Waalums¥aldiiu 2 Had3unit (@ 1 kHz, FAST, display OFF,
representative value) ¥58fnn
7.2.2.11 annsadenarnialunsin wuu FAST/MED/SLOW/SLOWZ Taiflusting
oy
7.2.2.12 Myinanuduniu DC Ssgiudygiunmsin (Measurement signal level)
Asfl (fixed) fia 2 Taad wiadndn
7.2.2.13 aanseiauseiu WRad 5 mv & 5 v wfenin

aeﬁnM /

..... 2 JSEEUNTINATG

N,
aq%...f{l?.\&.;}:!.........l.,’«.‘.’l:f.:?é'.%/t.nﬁum‘mamamqmi
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7.2.2.14 il Output Impedance Avumnd (Normal mode) 1 100 Q wiefnd
7.2.2.15 msinssaudanin (Measurement Signal Level) dwsulvunund v
mode lsitfouningail
7.2.2.45.1 dwu CV mode lddaud 5 mv &9 5 Vims, @ 1 mvims steps
AI0RNIY
7.2.2.15.2 d&w%u CC mode Tédaus 10 pA 59 50 mArms, 7 10 pArms
steps W39ANT
7.2.2.16 fitamsuanmaeseseuuniae Wlitioanindil
7.2.2.16.1 dw3uf Z, Y, Rs, Rp, RAc, X, G, B, Ls, Lp, Cs, Cp o
£(0.00000 [unit] §3 9.99999 G [unit]) Wientnii euanen
Bysaldmiu Z waz Y iy
7.2.2.16.2 dw3ueh 8 Iéaaud +(0.000° B 180.000°) wFenirandn
7.2.2.16.3 dwdud D dfiaus +(0.00000 1 9.99999) wiienirendn
7.2.2.16.4 dwiur Q Wéaus+ (0.00 to 9999.99) wSeniuni
7.2.2.16.5 dwuen 4 % Idaust + (0.000% f 999.999%) wFanirenda
7.2.2.17 annsossasnumdnnsuanwaldtoud 3 Fe 6 win wiefindy
7.2.2.18 filafduituiinsenmananisingegaldbivoonin 32,000 stensadly
Fuasesldiduegiaion
\ 7.2.2.19 amnsavaieasldmaudand 1 de 256 dusgedon \
| 7.2.2.20 filsridunsivanuasiufin (Panel loading/saving) ulvum LCR gl
teenii 60 fn, muanisilanizgeaalaliosndt 2 A uaglnun
Compensation value gegaldlivosndt 128 a1 Wustalioy
7.2.2.21 sa9¥umadeusie EXT /O, USB vie LAN Idilluadhaien
7.2.2.22 FuaTsehun 13 iuTeRnnTgIl EMC : EN 61326-1 Laginasg Ay
Uaenat (Safety standard) : EN61010 vi3aifinuivin w3afinin
7.2.3 gunsaitsznauees (S 1 ga)
7.2.3.1 flanelnsuiuu FOUR-TERMINAL PROBE kuutnwiiu 2 du annsoldiala
fidasaud DC B9 200 kHz wazda conductor wunmduruguenans 0.3

1. B4 5 s, Fadiarmemaighidssnia 1 wns Swadlitioonin 1@y
7.2.4 Seasdndue

7.2.4.1 fanedeadusundnislaensminguin viielafunisusdwsanduny
0 E at at & ot = al
Fwhemwludsemea Ineiinisdesuses ihesesiuuimmdimsne
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afacind Cfap Usgsunssunis
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L] fasan snensiosiens
A #arsan sasa
9. Avuaadaauwan nelu 180 Ju dudnanTuannuludyan
10. 4299ULAZNTIBRY IMTINENdIE TRy AR Wenefukagudate
11. SasAnuiu Aednuiuduneiiludnsfosar 0.20 vpssadwesisilildFuney
12. psnmuastesaaniudseiu
12.1 szpziranfudssiuaudrgaunnsas litesndn 1 1
12,2 szezrauilo/meunen melu 15 u Tufamniuildfuudmnudigaunndes
13, 8u 9 @8 wu
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