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2.2 Wevaungunseivjusuiianiaiasiieusznaulunsdaumsasuy

2.3 eRmumsGeumsasuliiiusansnm

3. anusufvesffiudaiaus

3.1 fiMWanunsenunguEg

3.2 hibuymraduazany

33 liegsgninadniams
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35 LiduyaradegnssydeliludydnedofismuuasldudaToudolhidudiisnunes
mhgnuvesizluszuuiaietisasaumavaansudydnaie %aiuuﬁaﬁﬁqﬂﬂaﬁ@:ﬁqmmﬁuﬁuﬁm
#3ams nssumsdinns guims dlidwnslunmsiiduslufanmsvesifyaratusy
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4. UATIAANTNBUTIANIZ
Q’Lauas1mww’fa&a‘imﬁumﬁﬁhqumzﬁLLa:ﬁ*lLﬁum'sr?\ﬂﬁxmﬁumaé‘mum'\msm q Fanemssieluil
4.1 w3asnsuinmaslindn dmFunuuszudana 1wy 45 A3ea (MunasisIAEN
uazAAnYTIUFINNITIAMgUnsaluassyuumauiames avuiieuiiuiny 2566 199nTENTIY
AFVaY uarudi UszyuanznssunIsUSMIsuasTan sy uuReui unes vasu gl ein
nsznssmmlnesminvays aiai 9/2565)

e <

AMANHENUSIY
411 fwuesyszanananas (CPU) Litasnin 4 wnuvdn (4 core) waz 8 wnulaliau

(8 Thread) uariimaluladiindyarnuiiinildlunsdifasldaiuaiunsalunisuszananag
(Turbo Boost %38 Max Boost) laefinnuidyanauniingean lidesndt 4 GHz Suiu 1 wiae

412 wisgUszunananald (CPU) dnileAinusiuuy Cache Memory 53ulusesiu
(Level) Wniurunbivsenit 8 MB

4.1.3 fiwdganusman (RAM) siia DDR4 w3afinin vualitisunin 8 GB

4.1.4 fimbedafudeya via SATA v3edndt vummuglivesnit 1 T8 vie via
Solid State Drive ruwAmglitioendt 250 GB 311U 1 e

415 feenmilsesdurmuazBenlivasnin 1,366 x 768 Pixel uazilvualivounin 12 i

4.1.6 findssrnuazidualitasnin 1,280 x 720 pixel w38 720p

417 Teeudeuse (nterface) wuu USB 2.0 v3adni1 hitfesndn 3 daq

418 Teeudausouuu HOMI uda VGA S1aulivesnit 1 9es

419 fiweafeudaszuuiaiadng (Network Interface) WUy 10/100/1000 Base-T %38
Anin wouRasanely (Internal) w3oneuen (External) S1ualsitiesndn 1 gos

4.1.10 anansaldaulalivesndt Wi-Fi (EEE 802.11 ax) wag Bluetooth

4.2 yalUsunsussuvdfuanisdmiuieiesnsufiamed uaziaiesneufinmeslindn

wuuansnsldnulssnvandainainlssau (OEM) Rifidvandgndasmiungyane S1udu 45 ¥a
(manaisisImauazAuA YA ug N5 Unsaliay ssuupsuunes avuideuduinu
2566 Y9INTHNTNATIAY UAZUANUTHAUARILNTTUNITUSMISUAZ AN TZUUABNAUAD T VI8 Y
ludsansensamalnesoniavays asi 9/2565)
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4.2.1 galusuwnsuszuuUiRnsdmiuniawnsuiinmesiingn Microsoft Windows
wuudvdmslinuussamanaananlsanu (OEM) fifidvavsgniewmungmineg

4.3 n3eedrsaslivin vurm 1 KVA 31uaU 3 1ATBS (AN TIAIA MUY AAIA N YAl

AugrunssamgUnsaiazszuunauiiumes avuideuiuiay 2566 ¥0nszNs1ATIA uazuin
UssrumaznssuNIsUSmIskarIanszuuRsuiunes v ludinansensaumalnedinia
vay3 A 9/2565)

AUANHULNUFIY

431 fmdalvivheieen (Output) Liviaenin 1 kVA (600 Watts)

432 awnsadrsealiiilalivasnit 15 ui
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4.4 ABNNAABTUNULAR WUUT 1 37U 45 \ATRS (MIUNUTITIAIAINLEs AU Y

WugIUNI5IANI9UNTallaY ST UUABNA UNDT RUUTBUINIAL 2566 Y0INTeVTIGTNAT LA

U PNAUENTIINTU TN ITURE IS UURDN T A B3 voun e IuaInnnsens 19ammlne1avin
way3 A% 9/2565)
AAnvUERUTIY
4.4.1 fvmhelszanananan (CPU) lutssnia 6 unuvdn (6 core)
442 fwhemusmdn (RAM) Aifivunalivesndt 3 GB
4.4.3 fwheanuiwuielitesnin 64 GB
444 fnheedudannalivdesnit 10 i uasiimuesduslitesnin 1,920 x 1,200
Pixel
4.4.5 anansalrnulalivdosndn Wi-Fi (802.11 ac) uag Bluetooth
4.4.6 InapywnumiiANazidealitieunit 5 Megapixel
4.4.7 ndeywnundinnuazidealivaunit 8 Megapixel
ALANuUzRLEY
448 FasmaueundiaduiitanisAnyivuiniasneufinmeuiuidn 1wy Schoolwork
vaiisunh vieinin TnefinuautRegalioadall
1) @O NUNUUNSEY
2) annsnsnlvanuazuysdonisaausiie 9 19U 1ONAT WL LIUASA JUA
wazinle
3) awnsodiumuuztivierudavivlulvdsin POF
449 awnsadamsszuuieaou Inedanautfoseios sl
1) awsadhimivevesnsuiawesuiudnadesdy
2) @wnsamuuauaziivereNRmesLuAnlUE: Web Browser
3) annsaladvwuardeanihaslimdautunmaies
4.5 yaflnmsseufinenisauimdafianisuazidnie wiauusianagauaunsal
31U 15 YA
Andnuuz LGy
4.5.1 gaveiaaaeseIBiannielind Seudineimsananduiinms
E Lﬁu'nmua'immaamlﬂsumsaanLLU'U'I.mJLﬂsmuaawsumqwmmau's
'mial,aﬂwmuﬂawumu 2WAIAIVA LLa.,'i.,wauaqﬂaﬁam-u'uﬁuﬁmwaamﬂaaqnm'ﬂmmimmm
Usznauluse fail
2) vasalulasreulnsaiaes fannsadeusefidvasauazany Fyeyaula 31wy
1 Mg
3) sruavinasinmse S1udu 1 wide
4) awReT VW 1 Wi
5) gunsainaapRIBdnvselind 1wy 1 4m
6) QUNInINAaBINRIAIVA w1 99

aﬁa.‘%‘.‘.‘f:g.’!ﬁ}(mzmunﬁumi awﬁmij'(
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N3N avio.... Y Assunas
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7) Aviadaniees 31U 1 wide
452 \Aesdiedmiunsuaasnaesdifinnseiing ﬁﬂmauﬂﬁﬁaﬁ
1) 2995l +Vs uaz 3.3V annsadienssudlwihliganlivesnit 2A
2) wHena9as (lsauaia) vunkitiesnii 800 A
3) LED Litfesnin 3 & wioummunudnianszualn
4) qodslidns 5 81 12V rumaiaezunines nievaindiln-Un
453 ierdiedmiunisvaaenasiava TAuauTRdE
1) LED dwiuuanmaaniuzasin Litaeni 8 ¥aq
2) asdnaintdmiuloudyanaviateyadivia 8 Un
3) LED wuusiiay wiaummudinianszualiin dvwiuvnasnasnansid
8) esidadyananiad awnsadentd litesndt 4 amnud aunsaneading
wau LED wansAAIu
454 \Asesiledmiunsidoudinennsfuandufiang fnnaudisd
1) annsafasaueianaaenesdidnnsedndls
2) flwesmdausa Input Output MUvasANAADINRBIENIBTNG
3) flgasevenemsidenserivgunsainieusntiuszuuda 2 e (120)
q) fhasaintuuunednudensu litesndn 4 Yee nieusdumy admun
anuganin
5) fhassdumuuTualalidesnii ¢ gee nSeusdunudrdanszualvii
6) fhwsmmsatumuiudiiviuasgamgiiueine
7) fhslugaiudygudunsuse
8) fiyadeusawesluawes Litesnii 4 vas
4.6 YarnNN13I3U3 Coding 31U 20 YA
AudnYEugIY
461 yanassauenaiii annieuiuasiauigunsaldmiuidonreiaiatne
Suwedidn loT fenwinseu s 1 4a Usznaudedsd] (egnazhiteenin 1 mie)
1) WHI993 IPST-SE WiFi ¥3aLfisuivin 3aanan
2) WHaRT KB-1 aWiBuwin w3sAnin
3) WHNRIATIVUBUNTLIRATYIBY
1) wnnasFFumuUiuAmlFuuui
5) WKV LED
6) UNINATAING
7) UHNINATATITULE
8) WH12935 Sound
9) unnasainaloly
10) lugadn auuludiu
11) lgataszezneimedanilelinuuu Analog

3

aa"ia...,......','.'.‘.W.\Jsxﬁ'mmsums age........... LTINS R O N
/s
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avde..... /.. _avums XL RO NN 1 2 1)
Trssnmaudainassdenufnuaziuansmaralilaiuisnssu lsadeueyuadiesdbniveys Sunadiowayi

ceeeneeenn TVTTHANT




il

12) wn93995 LED RGB Tusunsulst 12 anawuuiaumiu
13) washuawastuain 180 83A1 (SGI2R)
14) lo¥ingaumail MCP9731 wiauanuso
15) @18 Micro USB
16) pxuaUlns 6V 2A
17) UHUFILLUUNIATUIA 80 x 80 uay 80 x 60 U.il.
18) galasdunawas BO1 dwsve 48:1 (2 Output) wuuane 1DC da
19) nzuzau AA 4 Ny
20) gnuaananasn 1 ih
21) AeuszneumsizsumsasulugUuuumideviedenia
062 y3uul veinlulasaoulnsaimed via Arduino $1uan 1 9a Ussnaudedsil
(agwarlivasnin 1 wue)
1) vesalulasAaulvsawaas 4ia Arduino
2) Un Breadboard
3) lu@a LED Light
4) luga Pack Resistor
5) luga Buzzer
6) luga Infrared Receiver
7) luga Flame Sensor
8) luga Ball Switch
9) luga Key Button
10) Tuga Remote Control
11) luga Display 4 Digit
12) luna 8*8 Dot Matrix
13) luga 1-Digit Display Tube
14 qu}a Stepper Motor Driver Board
15) luga 9g Servo
16) luga IIC 1602 LCD
17) luga Temperature
18) luga Water Test
19) luga Sound
20) luga Relay
21) luga Clock
4.6.3 gaTouimImuay 0 lsuev veus memadeulusunsu $1uu 1 99 Ussnou
20l (egnarhitesndt 1 i)
1) vesamuay anauiRogaasdail

)
)
)
)

® yasnAaulnsalans wla Microbit ¥Se Nanobit u‘%‘ga‘g@éw

o :;L_Bah(

VD U TEEIUNAGTTUNNS EN‘-UEJ.......,..A,..ALL...U.....,.ﬂﬁlm'ﬁ iN'E"EJ......‘..<.......................ﬂii&iﬂ’lﬁ
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3)

a)
5)

-

o whaiiuteyavia Flash vunalivesndt 256 KB

® uAmuIman RAM livsunin 16KB

o aunsoldey Bluetooth wiialdmdausile

° mmaﬁamﬁay}aﬁma Wi-Fi wuu 2.4 GHz Ididuadnatiae
® P MBsALUY Analog dmiuiliausiasnsiadunieuen

® Y masALuY 12C

® anNsITauRDAaNRIMasAIE USB 1n

1

vasn /0 dwiudiumiuay dauaudfednlosdal
o il Socket dwiuinnalugadiunIUAN

o iilvl LED dwiuuanina aunlitiosndn 5x 5 10
o Jalwalely

o figaideusie /O fe JST

= ai

o fyaausiaigelinaine’

o fiyatausiagunsaleng Bus 12C

4

[}

.
= =

o fqaidoudelwiies waziharsilestumsasliesaduts

o fainddmiuiln-Un

gunsaidu q

o IfueimumTIiulaEsTsuBuNT IS dmiunseduiiuansndudy
o {uasmeIsaIntuuunNARAUaDAU

o lugainszusmeondumiuimieidios

® |9aliualned 360 94AN

8 IMQEIﬁ’lﬂ{‘uLLﬂﬂQﬁBﬂ’)’)lJLLﬁBﬂ’]WﬁﬂﬁJLﬁU WUU LED ¥59@nIn
s995unsilsulusunsunte Python waz Makecode 1o
ﬁaﬂisnaumsL“iaumsaaulugﬂLtuvwﬁ'aﬁaw%'aﬁaﬁ%ﬁa

464 yasoudnisidoulysunsu STEM tRaaiuauyususl mmdy 91U 1 90

Usznaudesall (at1vazlitiaenii 1 viaw)

1)
2)
3)
4)
5)
)
7

=)

aaiaMpQ‘rJ

e UTEEUNTIUNS

galassaroininTanosaita wiadni

UB$AAIUAL WUU Microbit w38 Nanobit W3aiiiguiyi w3ednin
vasnvens dwmsuiwlWlviyatuuewes

yaduiweinsrvduidu Lidesnd 4 Wuiwes

vawainiauies Liteund 2 mi

dansous LWitaunin 2 wuile
UMEITIENS U USEAn onuLuaeas e 18650 w3a 14250 w3amAnI

Mo, NN asdo....x

hstherserrmpmomoeens: b v+ LAl P

" ’, .
mia.....,,.....@............nﬁums awl'UB..........94.............ﬂﬁ‘mﬂ’ﬁ

TrsanmaudainasAmufauariusunismanaluladuianisy lsadousyuiadiosimivays dunadinvays
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4.7 yetinUsznauvjusudsalusifiiansisouiseiugs $1uau 20 4a
SNz UTIY
471 yeRnvinwzmaluladvusus $1uau 1 99 UsznaulufenmausRastioesail
1) Fugumwaradndmiude au e unuman Yere su 9 9ubitsen
500 u
2) sesfugavawIsuIsuaundintudmiulsulusunsy lagsessunisilioy
TUsunsulabivdoanin 2 Arwn wWu Scratch, Python (Husiu
3) 393UBDHALITUUIZUY i0S, Windows, Mac, Android Taidustaios
4) wewesiundsuruialvy feuweiinseumemyu Swavlidesnia 1 &
5) waweiiuirdouruinnans fiwuwesiaseunivy Sumdlivesndn 2 &
6) WUWOIAINTIITUNMIFUAALAEATIITULTINA a1unsaTansenaldafe 10
Ty viefind1 wazannsalfifuduwesfudadionayuiunii Udes wievuld sualitesnd
2 67
7) wuwesinseduszes annsainszoglaluging 1-200 wuRwas viaani
wazannsalusunsunisuanslw LED 16 sruiuliviesnin 2 i
8) wuwaiindunawazd awisanenanuuanaelaliteenii 8 & uas
ansaiamsasvisuvasaazinanmanuiinvioanuainwewaslfiluegiades s1unulidey
n31 2 i
9) e Micro USB lidwiuideusionauiiamesuasuiuda snovlitesndn 1 &y
10) ussqlundeamanainniouhin tiemnudussideulumsdaiugunsal
11) yalulasroulnsalaesuasuunne’ $wiu 1 4 Usznauludrennauti
agetiondail
® FUNTALARNINE LU LED wuimbiuasnin 5x5 Light Matrix
® PRy INYILIMATYIBaN (Input/Output) Sauiiliivesnia 6 gaq
e {ilwuwas Gyroscope
o Imheganudiliitsunit 32 MB
o ialnalud
* sasfumsidensadeygns Bluetooth 4.2 Wawuu BTC waw BLE usghaay
* sasiumsideusase USB

o fuwunweivindBuilossuwuumniald fvuwhivesnit 2000 faduend
0.7.2 wgunsalifiudin dmdugsilnvinvzmeluladviuous s 19 Ussneulushe
1) Budumanaindmiude au Wes unuman Tose wazduq Snousmiuly
Yauni1 500 u
2) weweituedounualug fiwuweiinssumsmu sualbitesndn 1

aa%a.....%}!kﬁ.gﬁk{ﬂi:mummms avto ﬂ’ ATINNS AD NSNS

:
aa-ua.......“.,.@_,_,.......nsiums e CJ nTILATS

lrsinsqudaiisassdnufnuar Sumansmseluladuianssu ladsusyuadedlmivay3 sunediomars




3) BUDSHINIITTUNANAZE aunsansnauLAnA1sialidsen 8 & uay

= '

ansaiansasNaursuaazInan AN aANalvadnaslausgatay uiulives

171 1 69

473 Yeauy1sUUARDs Usznaumeiianiuazaeyiiowuy USB S1nulives

N1 1 YA

4.7.4 qeauun1sna Swaulitesndt 1 auw uaziifudruwanainansiag
4.8 YalugarinoanuuuainassAANAALaTIuUAUINTS STEM §7u7u 17 49

AMANHUENUSIY

18.1
48.2
483
48.4
485
4.8.6
4.8.7
48.8
4.8.9
4.8.10
4.8.11
4812
Wuednatley
4.8.13
AN

DC Motor 3uuliitssnii 22 /i

Light Sensor 31wuliitiaenin 10 M

RGB Light 971uauliiviaenia 10 &

Heat Sensor d1uulaivesnin 1 @2

Servo Motor 31uauliitsunin 1 6

Pressure Sensor 31uaulitssnit 1 61

Wheel 91uulitasnin 20 /2

Gear Attachment $1u2ulitiaenin 20 62

Roller Ball runuliiuasnii 12 ¢

CAR Chassis 31uuliitssnin 12 67

Multi Micro USB Charging Cable Litiagnin 10 1y
a1u15019 U LAY macOS, Windows, i0S, Android wag Chromebook 19

A58 1950 UABU AW E S WAL P ULIUNALATUIINT1UDIHAR N U9l %130

4.9 weflnnsSeudriusudiasunenisudedy o 12 ga

AMANMENUSIY

49.1
Ann
4.9.2
398N
493
494
495
4956
497
498
499
49.10

ij h%\
NN e . : .
E'Nﬁa....‘..Ak..;‘...................U‘i:ﬁ"lurﬁiﬂfﬂi Ao 2 NISUNIS aqo....x

2z,

annsomuauseuasalulasaeulnsaiass wu KidBright32 wiaifiguh wia
fiuasavgnedmiunaia Input Output uazduusinas 1wy iKB-1 niawisuwil

lgnaouazen annsaAnadeueivuamasinasuaziiosiy S 2 g9
faslwawmes Iwubideunii 2 i

fgunsaidmiuniiviuing amnsednduhnuinfuiueeshuewedls
flguwesNIANITuLaazvisudunsIn Iwulitsenin 2 ¥a
ﬁiu@ﬁi’ﬂﬁ:ﬂzmqﬁqua%‘ué’am%’ﬂﬁﬁn

THunassnendau ¥iia Li-PO v38 01U AA n39ANIN
ausawaunlAawuuudenuazntwlumaule

annsaRaulAaNIE C/CH+ Lot

RGN 3 b 1+ 111 1 ¥

aa"uaV...,M.A.A.@......“.,.ni'mm'i aa%a.....,..,...g',‘.i‘._......_..nﬁun'ﬁ

Trsinsmudaineasifmmfauaziveuinismaveluladuinnssy Tsadouayuradiaslmiveyd dwnadinsa
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4.10 YARNNISITIUIHULUAINUNUNITTU 31U 12 YA
4101  WUBUAMIKHUNSTIU $11Iu 1 e AnaudRegalosdsil
1) awnsossluswnsumsyiheu Whiteendn 40 Tusunsa
2) sevdulugansdea Al ldlieendn 6 Tusunsy
3) 9993UITUU FPV WU Low-latency HD FPV »i5afinin
4) 5935UMsWeUlUIUNSNAMIBAIY Scratch uaz Python WWuaenatiae
5) ldsuuiuiadeu 4 & annsavuuadouilisoufiana
6) MmuANNMSIUHEMEUsTnanana (CPU) Tasanunsasesiunsdaay
vangagnlanTauiu wWu mydanwanuasdengs nsuszanana Al usu
7) annsalgduas (LED Light) lumsivuadulaasyaanszquiliamals
8) fwewaidunhivesni 2 unu dwmiuniuaundss FPY LazAmIuAunIs
Fuasiiiaulfifuodrnies
9) fiwuwasaunsanyiuingdinea saudeduas (LED Light) Ididuetaies
10) A58 WUSUASINSEINSINMS ARSI duiasing q ot
11) amnsomelusunsulidunmuduuuildlesalui
12) AN505TYLASAAANYAAGETUNNTEUUNSBIVBUEUR 16
13) srpgvaaauadunsusaliusenin 3 wns
14) saafunaundintuuuszuuujuanis i0S waz Android lailuegnaios
15) nfasiiufinnmuazifle Andsuuusuinausunsu SnnaiRedalosded
e yaulamsusaiulivesnin 120 8
o sasfummumnuaziBenvesnmililitiosndn 2,560x1,440 finua
® sp3TuANMUAIBEnYaIAlalutaEnIT 1080p 30 fps
o minsnvatialaliusunii 16 Mbps
e aunsameniluuszian JPEG IdTuedalee
¢ aunsamedaloiiulszian MPa Ididustatiey
o Tgiguiwes CMOS wu1n % w3ainin

* annsavinumelaguugil -10 fs 40 ssrwaldoa wiannin
4.10.2  Aoulnsawaei Sy 1 i danauifodnieesiil
1) windusiieadubvaidnfuiurues sy
2) A1 Latency:
* msifonrosu Wi-Fi: 80-100 ms wipAnT1
* msiWonsioru Router: 100-120 ms w3aini
3) sesiumnuaviBeanisuanwaliioanda 720p 30 fps

4) sosuAMUnisagaaaveInsuaninalitaendl 6 Mbps
5) s8aiumdyunud 2.4 GHz, 5.1 GHz, 5.8 GHz Lﬂua%%%ﬁaa

ol g\f '8 o 1 ' - g‘f‘
ﬂd'lﬁ}..........rﬁ.g.l@.......U'i:ﬁ'luﬂﬁllﬂ'ﬁ ava { NITUNIT aNYD......... e NTTUNTT

s
aa%a......A......@...........nﬁnmi aaia.,....._....c"].....,.“..,,,,..n‘ssums

lrsinmguiainsassdaudsuasusmonismamelulaiuinanss sadeueyuiadiadwivayi swnediomayd
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6) 933UANINIEIUNNTAUBYa: IEEEBO2.1.1a/b/g/n w3BANI
4103  wummed S 1 Mg ﬁﬂmauﬁ’ﬁaﬂwﬁaaﬁaﬁ
1) wanfusideuiudvefsfuiuusudinununssy
) fiwwemnuglitasndt 2400 mAh
)
)

N

Junusmadeia LiPo 3S w3afinid
595UMAN3g9dR 29W w3eANI
| 5) anunsalaulalitesnia 30 w
4.11 BudrunadeuszuvinssuazdenisdmivgainnisiSeudvusudnununissy
377U 30 VA

1
a =

AuANYLE U
4111 Wutagusziandaea dwmiuldausuiuiy galnnsifeugyusuing

£ W

WAUNITTY
4.11.2 JaiimnuuasansuazUasnasiiv
4.12 ganInsdiouaziandauvngevusud 9uau 1 ya

AnAN YUy
4121 westemalles a1 mihe
0122  galameuuudsuild Suou 1 g
4123 fugi3am $wau 1 wie
4124 Ausahndeadn $auau 1 wie
6125 Ausnuazenansll $1uan 1 mhe
1126 ypUszuavAWAEY $1u 1 0
4127 s nfouguseaaziiganeia Sou 1 g0
4128  yeaimnszunnliany swalitesnit 12 had wieuuunmeiuazuviugia
U 1 9n
4.129 gananaitulii 9w 1 ya
1) ftnvnasad 1,2, 3,4, 5,6, 7, 8, 9, 10 iaduns vinaghifosnii 1 aen
2) fedavateiuan wuin 65 Jadiuns 14U 2 Aen
4.13 sninueda vualiidesndn 85 2 S1uu 1 e FTUsTguAMENSIUNITUTIITUAY
ShmszuuneniuseTvasmigludansesemalngSmiavays afl 9/2565)
AEnuLEiugIY
4131 wihssuanwmasuudida surlifesni 85 i
4132  sassumnuazidualitsenin 3840 x 2160 pixel
4133 maualnamiaslivsenii 350cd/m2
4134 vsuanwatlurdn LED iaisuwin viiedni
4135 fyuuesmsusaiiu (Viewing angle) 178/178 asen w3sfinin
4136  awnsaviumanuaidlasnluli@
4137 sessunmsdudavandeudulaliiosnin 10 90

aa-‘ia,...Q‘i.'.‘.{.3,'.\.’f':....Uszﬁ'mnswnﬁ aﬁa............._.......,..’........nisun'ﬁ AR T
7/

S o o kT ]

ﬁ-‘l'ﬁa.............@f.’............ﬂiinﬂ'ﬁ G R RN 11
Tesamsaudaiaassimmufnuariuaunnmmamealulaiuiansy Tsafousyunadiaslviver’ dwnawdiaaay’




4.13.8

4.13.9

4.13.10
4:15.11
4.13.12
41313
4.13.14
4.13.15

“15:

Hunmdmsulaldguuuminels liteenin 1 ey
Flnanuuiananelusiaias livosnii 2 i
TulasTwuuuudesenelusiades liviesnit 2 &
fimheUsznananans (CPU) Liesnin 4 wnu

Ivisgaudvan (RAM) livieendn 4 GB

fImhearuiinglu (Flash Memory) laitfaenin 32 GB
fiszuuujuanslus 1w Android w3e Windows visewfieuiin viednin
Tfipsmsiiousio ethatoudal

1) Video Input: HOMI laitisenin 2 9eq
2) Video Output: HDMI litiaenin 1 veq
3) Audio Input: Jack 3.5mm Line-in litjaenin 1 gaq

4.13.16
4.13.17

anunsasusenuAIaTelsaela
fvmanuuiidaidon aunsoRnan1snuase wunlitesnii 85 in

4.14 TnsviAduaa 3 & (LED TV) uwuu Smart TV vunalaitfasnd 85 1 s1uau 2 1n3as
(AT UsYUnRENTIUNITUSHISUAL SA S UURDN M S e amirga UG AN TN 19 IATng
Sinihvay3 miail 9/2565)
AudnyuriusY

4.14.1
4.14.2
4.14.3
[BUWN W3aAnIN
4.14.4
4.14.5
4.14.6
q4.14.7
4.14.8
4149
4.14.10
4.14.11
4.14.12
4.14.13
4.14.14

vunaslivaunii 85 10
livaaanwuwuu LED fimnuazideslaitiosndn 3,840 x 2,160 finiwa
i Motion Rate 13i1fa&n71 100Hz 3@ Refresh Rate laitfa8ni1 50Hz w3

ANTOUARIKNALUY High Dynamic Range (HDR) %38 HDR 10+ ¢t
ansaldanussuuiviaiiguiues suinasgiu DVB-T2 I#
ansndeusie Wi-Fi 14

fiendouriainietne Ethernet (LAN) itoenia 1 vos
fiveudeusa Digital Audio Output lsitfaenin 1 74
fivpadausio HOMI laitfesnin 3 eq
fialwamasleluiuaziimasiusulidosnda 20 Yas
5993Us¥UUELaLUU Dolby Digital Plus Sawisuwin wiednin
awns0 Jausentu Bluetooth 14

3993UsTUVUURMS Tizen w38 Android 3B WebOS w3afinin
awn3nlgau Web Browser 161

4.15 gunsaiuvasdyayros Su-de doya dmFursuRameiuiiuidn sty 1

<

ANANYULNLSIY

4.15.1
4.15.2

Wundeduagviedertuiureuimesuiudalulasins
ansaleusianuRImauIuERIINWETAUSELAY Lightning TU USB 18

- - - \J
adﬁﬂ.ﬁ.\ik”.’.\__.a??......ﬂi“:ﬁ’“-lﬂ?illﬂ"li ad'ﬁa.............A.....Z.—/'....m,.ﬂ'S'SMﬂ‘ﬁ MWDt NTTUNS
P

asfe.... < nssunns aeia.........,.a.....A.,.,_........nsmms

ImssmsaudadsassdmiuAnuaziuauntsmamealulaiuianssy LaSvueyvradiaslmivays dunadiasmays
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4.16 qtlnsni&%amﬁiaﬁaﬁﬁLﬁﬂuuu‘l%'ma d1u7u 1 1A3ae
ALANwUsIY
0161 Wundednmevadeiuiunsimaiuivba
4.16.2 Iwmhuifiudayanmelu vwelivesnit 64 GB
4163 @awNsaoNRe Wi-Fi Auunsg 1y 802.11ax (Wi-Fi 6) 161
4.16.4 dinasn HOMI litaenin 1 9oq
4165 @nN3nlgu Bluetooth 5.0 16
4.16.6 F933UANHAzIBIAlUMIULENING TuInlitBsnIT 4K wiauwalulad HDR
4.16.7 3993UzULLUIALE Uszian MPEG-4 laluatiniay
4168 T9a3UNINSFIULELY Dolby Digital Plus 7.1 lailluaevay
4.16.9 s33ugUuuulndnIw Ussnw HEIF, JPEG, GIF, TIFF 1ot
4.16.10 awnsalgsusiuiuAduaiauszam Bluetooth 1o
4.16.11 @ansnmuANMsEINsMEslam Bluetooth 16
417 FiiuasuRiumefufividanieugunsaiunsa anugliitdesndn 50 wdes S1uau 1§
AN YL RUSIY
4171 @unsadadivaenfinmesuiudaldndauiu Lidesndn 50 wiad
4.17.2  guasniaguialavevioegidiun nieundeud
4173 dhwihinseuduozaiaavionszan annsousuiiugunsalngluls
4174 ehg aunsada-Ua dumh-imumds uazannsodenald
4175 fideviannsavyuls 360 s wazansodendals
4176 lwgidessvuieaima uaginaunmelugdmivszuieanuiou
4177 awnsasanarialwldlidesnin 24 dalus
4.17.8  @WNSALARIANYITINULSAVAIVIaLlA
4.17.9 diszuvlesiuui (Surge Protection)
4.17.10 Siszuvrvaglunaimsial lunsallidihdades awsavinmseisaneniy

o - v
nafindesgls

4.18 Wzdiu viuld wouwnzsesils Sruau 45 ga
2181 TRzdu S 1 6 SinnuasTRdi
1) wuabiteendn 80 x 60 x 35 \wuRAS
2) lassadwiagyinld viaieuwin visdnin
3) wiuaUsuuulafisetanlnmii viawisuwii visfni
4) awnsanunle
4182 wiesah S 10 ﬁﬂmam]'ﬁﬁ&ﬁ
1) wunlitisenii 40 x 40 x 4 [WUALRT
2) Faayinand vide leduasen (Polyester) M3awfigumin 3adni
o
EN‘?,;GJ....ﬂ.i\}.ﬁfm..A.Uizﬁ'l'uﬂi'ikiﬂ'ﬁ aat‘ia..“.........i.[,{.....nﬁumﬁ L, L S

Ced

/ .
G /29 nssums E 17 I MR, V11
Tassnnsaudaiaassdmnudauariusunamarelulauiansu sadousyuadisdwivay sunadiasmay’

e JITTUANT
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4.19 ﬁﬂ‘[ﬂmnsummiaﬂmsu.a-'ﬂ's'uﬂuaﬂnsmvtsvlnamnﬂuamuﬂunme MUY 45
YA (mwﬂswmmnsmmsuwmm 2 IszUURBUN Ao sYa e WluFItansens9umalne
FIInvays A%t 9/2565)

819Uy

3aANIN

an
4.19.1
4.19.2
4.19.3

4.19.4
4.19.5

4.19.6
4.19.7

4.19.8

EATI LA
szUUeNURARUUTINALGY (Dashboard) 3afnTn
annsavinsyyiIauasItu (Two-Factor Authentication) n3efnin

O a v v v =
AUIOVIMIANBHRUANITIUINTIUITTUU (Role-Based Access Control) w3e

aunsasTYsuiITesgUnIaisie Wi-Fi, IP Address uas GPS w3annin
AUITOUIMITIANIATEIQNUBUVY iOS, Android, Windows, MacOS ¢y

mminmﬂﬂmimmmauauu iCloud (i0S) #sa@nIn
mmmmnmnﬁmmuawwam‘nuuuaUﬂim ‘i'JJJmﬂ’I‘S‘ﬁE]WN‘] 'luLLawwaLﬂw

awnsauTuusanslaauess Wd, 1enans waz wenmaatu suAIugeInas

vugunsal wiefing

4.20

4.19.9

ausaUsulUasuminnawan Home Screen vasmaufinmasuiuinld vie

4.19.10 awsaihmsamuaunsyihnuuugunsal Iiegaleudsdl

1) $1iansldaundas (Camera) vusigunsed

2) - anslda Facetime, Siri, iTunes Store, Multiplayer Gaming
3) - Siamsldaumsddaya Air Drop

4) - uany/geu Application vugunsal

4.19.11 aunsadimsudaiousne 4 ldgunsal wiadindn

4.19.12 ansavhnsmssdevanuymsidaussluszdu TCP wiafnn

4.19.13 annsaudmisiemsyeiwiuazuenaladuiioglugunsal vesint

4.19.14 ausesenulseiamsinunazienssuiiAniuluszuy (Activity Log) 38

4.19.15 annsadsdon visvanden gunsalannszazlna

4.19.16 awnsadsiyn vie Uawiesgunsaiainszasing

4.19.17 gauaszuufiiuidaiivuunamd staulitesndt 36Bs

4.19.18 egmsldanliivesnit 1 9

wissawnm 3 T TianuaziBalisnin 8,000,000 Aniwa $1u7u 1 dae

al
4.20.1

LNUSIY
Lﬂum'iaamawaﬂamrgwmmwmmmn AWNINNENBAFYYIUNIN 3UnI

3 17 uaringlusalals

4.20.2  s893uAuazden Lisiindn 8,000,000 Pixel >
aa-‘ua.Smr}.fff.......Uszﬁ'\uﬂswn-ﬁ asfa........Ll]  nssumas aﬁa.....f.&i_.._............Anisumﬁ
P, ¢
aqia,,...._...A@’._J.....A..,,,_nﬁunﬁ AW NSNS

TrsansaudaisassAmufnuasiuruintsmanaluladuiansa LaSeuayunadisdlminey swnediomays
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4.20.3  dasimsyunmbivesnin 30 wsusedu (FPS)
4.20.4 mmsagumwﬁ"atmu Optical uazuuy Digital #linazlisnndn 12 wih
4205 aunsausumiuantavesnm (Focus) 1o
4.20.6 @wnsaUFuMINANAaULAIEYT (White Balance) 1l
4.20.7 W LED zi"m%‘U’lﬁmmaiwaﬁmﬁ'ﬁaag}ﬁmw
4208 fisvuusansnm WUy Negative wae Positive
4209 awnsaviunmsuasmenmmdunuvn-ala
4.20.10 Is¥UUNITVEANIN
4.20.11 AITUUNMTUEALAAINN 2 AN
4.20.12 Tty HOMI dmiudanvidiuazesn
4.20.13 3843V SD Card
4.21 gaiwsaaduid PA sllausudluda vuralidesndt 1,000 dad $1uau 1 §
AW RUSIY
a.21.1  Jugdilwawuureduiniondunivesviaduavilusi
4.21.2 dinwesuuuiaviansauszuu DSP lusn
4.21.3  dvwemastulivasnin 1,000 a6 RMS uaz 2000 Y06 Peak
4.21.4  fimenglne Woofer vunalitiosnin 12 i
4215 Fnendilne Mid-High vi3a Tweeter aunalsitfosnin 2.5 1 Litfeunin 12 aien
4.21.6 s935utasduvTliveunIY 7 9eq
4.21.7  sesfussiumufegegalalitesndt 120 wda
4218 AWNSONOUAUDIENUMINETSEWING A0HZ - 20kHZ W38ANI
4.21.9 Imhaevia LCD wIodndn dmSulanuauazAIvANNISi
4.21.10 @mnsalgeu Bluetooth 5.0 1
4.21.11 feudeusio USB Litfeunin 2 %a4
4.21.12 fiweudausia XLR Combo hitiaanih 4 gaq
4.22 lulaslWulianevuiadn 3uau 1 @2

14
s =1

AMANYUENUFIY
4.22.1 lugausznausie Mmdsdaynyin 2 /1 warsmsudyga 1 wazndasdmsy

Jaiuuazanialwlusala dwau 1 nass

4222 #dwazmiuiyyin TeuautResnslasdil
1) seefulvualiangvia GFSK iaWieuvii wiedni
2) wumwainia LIPO wiafinh uaslimiuglisiind 300 mAh
3) fidwinlaiinnnda 30 n3u

04223 naesdwmiuiaiuuaziallug SanauiFesretosdsi
1) wummeIvla LIPO 3sfndt wazfinuqlisnngt 2600 mAh
2) ffwinliinnnndt 165 n3u

e
¢
aaia_..A%%&.:...Uizswnﬁums o, Ll nssuns ATD X NTIUNTS
/

G

AR D4 nssunns EL T ISR 1 2 V1) o
lrsansqudasiassdmnufauariusuinsmanaluloduisnssy lsadousyuadeddwivayd sunadineayd
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4.22.4 sesfuiimmalulasinuiuunniiang
4.22.5 svsuAwswandegean lisinin 110 dB SPL
4.23 \w3esiunng 3 TR wiia 2 Waun $1uau 3 1ATes (ﬂﬁﬁﬂsmmmnﬁymsv?mﬁ
uazdmmszyuneaiumItesmheiludsianssnsaumalnedminvays A7t 9/2565)
ANANNNsIY
4.23.1 WuieSesiianiing 3 57 via 2 shiun
4.23.2 I‘ﬁ'ﬁg‘ﬁugﬂémm 3 4if WUy Fused Deposition Modeling (FDM) %38 Layer
Plastic Deposition (LPD) #3aLiButyin ¥3aanin
4233  fiuiidwiuRsiduay lidosndt 250 x 250 x 200 fadins
4.23.4 vhiuaunsasesiugamgiilalitesni 260 awwaldea
4235 gwimawnsoienusouldaeanlidesnit 30 swmiwaldea
4236 awnsnsesiuduiannisiun via PLA , ABS Tiillusgwiios
4.23.7  aunsaifiousiariu USB , Wi-Fi uag Ethernet LAN I
4.23.8 a@nnsauTussAuiudle
4.23.9  annsaududeudioduianmsfusinug
4.23.10 lunsdiilwsiuviedados aunsafuinusaiiiosnitdrdlile
4.23.11 finthaadwiumunuaunsal sdaduia vuinbitosnt 4 i
4.23.12 findeufaganugmsianiau liteondt 1 6
4.23.13 Hgunsal Air Filter #mSunsasomAvuzium
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4.29.4 spdldasufinmesuiudnannsotunseunnainnsanvaulsilusegai
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4.31.1 @nunsaldeuemusnnsgu (IEEE 802.11b, g, n, ac) Iéidusgratiae

4.31.2 awnsavhuiindunud 2.4 GHz waz 5 GHz Ty SSID (e

4.31.3 annsahsviateyanuinnsgiu WPA, WPA2 uay WPA3 Téifiusghatios

4.31.4 figeadeusesruuia¥atine (Network Interface) WU 10/100/1000 Base-T %38
and wnulidvesnit 1 Yaq

4.31.5 mmsnvﬁmulm”mummgm IEEE 802.3af #5® IEEE 802.3at (Power over
Ethernet)

4.31.6 annsnsudgyguvndibidesndt 3 desdygn warddygaveenlitos
91 3 Youdfeygyad (3x3 MIMO) wa¥@NSAYITILLY Multiuser MIMO (MU-MIMO) 18 fuaeetios

4.31.7 sossumsuinnsdamssinussuumuriaiatnelane (Wireless Controller)

4.31.8 @un3aUIMIsIan1IgUN Il uNINS§IU HTTP w3a HTTPS ude SSH Ly
REYNIET
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4.32.1 fidnwaugnsvhenliifosnin Layer 2 999 0S| Model

4.32.2 11 Switching Capacity lsitfoend1 16 Gbps

4.32.3 5833U Mac Address lalaitfaenia 8,000 Mac Address
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Youaefiuld s1avlidosnis 8 deq

4.32.5 aunsauimsdanisaunsaiulusunsy Web Browser 1
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4.33.3 yagunsaiusznauiudn sgralousil
1) viueudt livesnit 1 ¥y
2) vemsuusznau Litlaunin 1 3y
3) veiameulnsaiaes litesndn 1 3y
a) waudi itfesndn 2 3u
5) wniu litfesn 8 3y
6) suduty Liresnin 3 3u
7 vdeniduni Litesndn 4 Fu
8) udenoaevds Livesnin 4 Fu
9) uienidudne 90 awn hitleenin 4 Fu
10) uiendenm 90 swn laivfesnin 4 Fu
11) viendumaa liteendn 1 #u
12) Udendiun Liviesnin 1 3u
13) vannsiadeudt Liteenda 1 3u
14) uienGusiugu litleemin 2 Fu
15) udanvgemsvihangy laivfesnd 2 Fu
16) Usmaneiae 2 81 5 wilaazlivosnin 2 fu
17) uienduvaneian livfeenda 2 Su
18) udonuumsyusingg laideendt 5 3y
19) uiendes Litfesndn 7 3y
20) USB-C Liviesnin 1 1du
21) wilsdegiieUsznaumsldau lidesndn 1 @y
22) wusdausznaumsvnansna kiiesnan 1 way
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4.34.1 anunsoid ausauarldausauduvesalulasaoulnsaasivinsiia q laud
Arduino, micro: bit, Open KB %389 KidBright32 s

4.34.2 Tluganassnnuasidealivasnit 2 & pixel

4.34.3 amnsaideusiernula UART vi3e 12C Wiuedratios
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4.35 yeElnugIunsadelassuruns Coding $1uu 13 oA
AnANwERUS Y
4.35.1 gagunsaivmassaiNlATNLIIVEIMIATIN S1wu 1 99
1) WH9995 micro: bit wsaiguwin wulitasnii 1 v
2) WWI33 Project: BIT w3awivuwn wauliiviesnin 1 wiae
3) WN92997 iKB-1 w3awisuwin Swauliiesnin 1 wihe
4) pruauvas suabivesnii 6V 2A snnulitesnit 1 wine
5) ZX-SPEAKER w3aani1 duuliitiosnin 1 wie
6) ZX-POTV v3aani1 Swulidesnii 1 vie
7) ZX-SWITCHO1 %isafnin s1uiuliitesnii 2 wuae
8) ZX-LED vi3afn11 duiuliiviaunii 2 vuae
9) ZX-TM1637 WRaIIFNAY 7 d2u 4 wan Swulitdeenin 1 wie
10) fiiwaslwomoiju SGI2R swliveunit 1 mize
11) waweilwnsmiauilesiusu BO1 snsmnseu 87:1 Snaulivesmin 1 wie
12) @& micro USB $1uiuliiiasnin 1 wie
13) JST3AJ-8 nuliitdesnii 1 wiie
14) JST3AA-8 sruilivdosndn 1 wiae
15) IDC4 Fwnlitesnin 1 vide
16) JSTAAA-8 Tunulsitiosnia 1 wiae
17) fdedmiumsiSounsasy TugUuuuwladeniodoniva
4.35.2 gaailassnusinumadouldn Suu 1 e
1) fHudrusasenalananain itoent 50 3y
2) ansavsznavainlassunalndidnnsetind labivssnin 16 wuy
3) seefumsiWensiearuueda micro: bit Iduagaay
4) s8siumslisulAndIe Make Code uag Python leidustatiey
4.36 3astuay wuulildhiustinGeu vualitesni 25 aas 31U 1 1A3aq
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4.36.1 fvwausain litfasnin 750 Sne
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4.37.3 sasfunseudlnihlegeanlaideendn 3,500 Tne
4.37.4 winaniagnanadines i sialiaulv
4.38 yavdiauuaarivlwuuy USB 31uu 2 ya
AdNwLt
4.38.1 Jaqlaseasauuvegiliiendaassd wiedini
4.38.2 fifasanelvaandiauuunesn USB-A 3mnuliidssnii 16 984
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4.38.4 filviuang LED uansaniuy
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