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4. TIWALBUARUANBULIANZ
fenarmsianidumsimngunsaiessdumsAsaaumedyonusiy q Asemratui
4.1 winsneuraweilialn dmiunulszinana S1udu 45 w3ee (MNAeIsIAIEN
uazamEnYRERUTIUNISIAMIgUNTRluaTsrURe R auReT aUUAUTUIAN 2566 YoansENT
FINAT UAzUATUs g uANENTIUNISUT ISR TANI S UUABUA R Yo M a1 Tud arin
nssmseummlngSeinvay3 asil 9/2565)

RMANYNEWLZIY

4.1.1 fIwdgyszanananats (CPU) Litfoundn 4 unundn (4 core) uay 8 unuialisu
(8 Thread) warilnaluladmudyyrauinildlunsdi fesldaruannsolunisys zaaNag
(Turbo Boost 3a Max Boost) laefirmuiadyguuimingegn Livleunin 4 GHz wau 1wy

4.1.2 wiisUssuiananan (CPU) IwuiA1u3 Uy Cache Memory saulusedy
(Level) Woafiusuialidasnii 8 MB

4.1.3 fimiemEwdn (RAM) viia DORS w3afnin vwalivssnii 8 GB

414 fimihednfiutoya sia SATA wiafndt vuiaawglitiosndt 1 T8 wis viia
Solid State Drive yumAugLivaend 250 GB 91u7u 1 wiae

615 fenmisesiurmmmndunhitiounii 1,366 x 768 Pixel uasiinnabivaunii 12 i1

4.16 Tnassmuazideabivaunin 1,280 x 720 pixel w39 720p

a.1.7 fiveudeuss (interface) uuu USB 2.0 v3ednin litlaenda 3 gos

4.18 fiveudousiouuu HOMI wia VGA shuliitesnit 1 9o

.19 fiweudousoszuuiAIetneg (Network Interface) wUU 10/100/1000 Base-T 38
#ini1 wuuiamanisly (nternal) wSannuen (External) Srunulivasnda 1 deq

4.1.10 awnsalvaulabivsendt Wi-Fi (IEEE 802.11 ax) uay Bluetooth

4.2 yalusunsuszuuufUanisdmiviniasaeuiiamed uazinissrouiumeiliain

uwuuAnsnisldaulsaamannneinlseiy (OEM) Aiavandgndasmunguuy $1uau 45 ¥a
(e 1M IUAL ANV UgIUN TS A Unsaluaz sruvasui ume T avuidauduiny
2566 ¥9INTINTNATIAY uaznﬁﬁzfszguﬁmznsmmfu?mma::0”@ms::uuaauﬁmafﬂamaiwmu
ludsinnsensreumnlngdoninvays assi 9/2565)

AMANYUSWUFIY

2.1 yalusunsuszuuujuansdmivinissnaufinmeiliingn Microsoft Windows
wuuansmslinudssaninsansinlsany (OEM) Aldvanigninwmungrng

4.3 1a3nedrsaalvifa vuan 1 kVA S1uau 3 ndas (AN TIAIA NUAYAUANYE
ﬁ”ugvun150?3qun:rnfua.-:szuunauﬁmaf QUUADUTUIAY 2566 YOINTENTNATHAT UAZUAT
Usyyuanenssunsuinisuazdanissuuasuiunefyaaiagaludunansensaaumialnedinia
vay3 AN 9/2565)
o "4'
4.3.1 fifmddlwiieen (Output) Bidaunda 1 kVA (600 Watts)
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441 wwsismusunnalbisini 36,000 Ty
442 seitwuadusmiisuaiia
443 wiswiuemeniauannsalumsyhauiu suabidiv 40,000 Uiy ses
Iaunsiussunmsgusdadusignamnis wazamnussndnlnued 5
444 maui‘lmﬂﬁmﬂsummﬂws«nauamfﬁUmqﬂ Wonirsdwmnndusasmion
FEUILATINSDUINLSNUAE U
4.45 TANUMIIAIMIFNNUVDINBUNTATDS
646 msParuAIBITUEINA
(1) wuuuendu Usenaumegunsal il and 1 & viensauaslunduviuauiu
gM 4 was awlemliiiuy 15 wes
4.5 poufiamafuiiuidn wuudl 1 S1udu 45 1ATes (mmnmw’fmmwuavqma‘hwm;
ﬁumumsa"wmm}nmfua LUURBUAAURDT aluiAauduIn 2566 Y0INTeNsNATA T UBLUAN
Us.,wﬂm::nimn7susmsuazaﬂw7S::UUﬂauwomawmuuwnu?uammnnm:’wmﬂlnawmﬂ
vay7 sl 9/2565)
AT
4.5.1 fmheUsznananan (CPU) bidaundn 6 unuvan (6 core)
452 fiwmhuamusman (RAM) Aidsualivesndn 3 GB
453 wiemiuiivualitesnii 64 GB
454 Fmhaedudavuinlivesnit 10 #1 wasiimmandenlitosnin 1,920 x 1,200
Pixel
455 awnsaldnulalivesenin Wi-Fi (802.11 ac) uag Bluetooth
456 fndeswnumimuarideabivaenin 5 Megapixel
457 findsawnundinuazidualisuniy 8 Megapixel
RV EIS T
458 FAafausUndiAtuLii an1sAnwIULLAS eRBuR eI uRUER 1Y U Schoolwork
viaiiouih v3ean lnsilnmaiRetaiodsil
1) awnseNUEuUNSEY
2) aunsedwivanuasuysdonisasusing 4 1 nans uduaL LU Juam
wavinle
3) aunsaduAuusimvisawAnsiululndyia POF
459 @AWNINIAMITTUUMBASEY Tﬂuuﬂmauumamauaamu
1) amnsodimivevesnsuianeuiudneioy
2) awnsafvusuarimreuiImeTuiuARlUSs Web Browser
3) aunsntadsaardsanhaslimioutunniaies
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AMANWULHUFIU
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®  FBRBINAT T 1 miw
e pUnsnineasneeIBidnnselind Y1uu 1 A
® QUnINIMAABINATATIA U 1 YA
e Fviadafiines 9wau 1 mie
2) iaiodmiunmmaasneesdidnnseiind i
® 959 win +Vs uaz 3.3V aunsndenseualiihlageanliiasndn 24
®  UNwBeT (lUIAuBda) vunlitiaendt 800 9A
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3) insladmiumIvaanneesAivia TaauTRfE
e LED dwiuuanwmaaniuzasin Livaunit 8 ¥as
o apdnanddmivloudygrauviedeyadivia 8 On
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. uai‘ﬂmamtﬁamsL%'uué'liawhﬂnsﬂau‘imataas' WU 1 i
®  AwADNVIUVUW IDC Tnu 1 YR

o ymAosdunawesinase dwu 2 yn

® uN19T LED 3 @ RGB 3Unumau dmnu 1 v

e pruavwailasy Livsunn 9 Taad $ruu 1 i

o lyadouradmiuindindesausmna

. ﬁqﬂzﬂami%a%mﬁ?u%’u Input Output

®  LnB2eT (lusAuein) vuibiviesndn 400 A

* RIEIATuUUNARAUABEAY WiBuFmIT U RENATY

e i LED uanua wioumaumusinanszualvivi

o fhusmmumuansauiumla dmdunaasunisvineu

- iV

e iigassunasdlv

- v
L o - W W f

L mmmmmwwmmwauwmauazqquﬂummﬂ
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L o i

®  ARAMIIASITUNITADINAAT N

[
- v o a v a

e FafAInsIITumaAuraile

®  HARINATINTUGUNTUUUDUNTIIA

= = &

¢ 3957uUad Wiy LED @S unansanunsaiyinau

[
a e

o Gnsialuganasdunaineiling
o ﬁﬂﬁ'jﬂuqawﬁﬁvmaﬂwama{
e iipasevesa wiateafunisdanas
2) nasslulasmaaulnsaass 1w 1 mine
. L{'Juuai'mluiﬂ'iﬂau'l'm'suaas’ﬁﬁmiﬁﬂv‘?’qwﬁﬁamiﬁagaﬁawwu Wi-Fi
uaz Bluetooth Low Energy annsaideusiagunsal Input Output Idvarnvaty aansauszynald
a¥asruuauau finsaaseuvuliansldegazen
o iulaspoulnsainad AuautRdil
O Fuunuauss yhewiinuige ieendn 120 MHz
0 wiheanudurasnislu litsenin 512 KB
0 whsanuTudasniwuen ivesnit 4 MB
O WIBATNTILIY 192 KB
e fheendousosruua SPI, 12C, 125, UART lui iustaias
o Fnsnmsdsasioyalime vl WiFi 80211 a/bve/n uareia Bluetooth
o Jauanua LCD w3adni1 tualitfasnin 2.4 §1 amnwazidualives
n1 320 x 240
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®  ANRIWIATINIAM LTI 3R 3 UNu AWIINTBITUNINSIVIUNTIIMIYY

WIDWABUNANIIYDIALA warnTIITumINLsalA

ulung w3aanIn

e
Zhe

o andnauuulusunsula idounda 3 mie
o aintuuuesann 5 Aimma

¢ lulashriudwiumsanaduidss

o dlmduideslusa

®  FAFWNIIITLLAY ANWTONDUAUBIAINLIAAY Haus 400 B3 1,000

e {} LED dmwmiutunadunsusn
- ' - P i w ¢ -
®  FANNINTIUADADUNAADIHIUNIINDSA USB-C s995unisvelviidesls

- o | e w a ' . <t [
e iiyapumana’n Input Output dwiuideusogunsainmeuan dnuaus?

O a7 Input Output Ly Grove 4 11

O AABLUY Grove 4 11 dmiussuula 12C

O yaranain Input Output laitfaendn 40 1 sesfumsieusiofugn
78 GPIO

4.7 yarnn133euj Coding 31W7U 20 ¥
AuANv Y
471 yandesaussnauiisn1siSeuiuarwauigunsaidmiuid susioindare
Sumadiin loT sunwilnseu $1uu 1 99 Ussneusedsil (edhaazliitfosnin 1 wia)

1)
2)
3)
4)

%)

WH32395 IPST-SE WiFi Saiisuvin vi3aanin
UHI2999 IKB-1 wSBLBUWI v38RnIn
LHINTIATITUBUTUTAAL DY
wHsR UL TUA LU
WHIIIYU LED

WHINTTAINY

LB IATITTULAS

WHA79393 Sound

unsesainalele

10) lumaiamnduluiy

11) lupadaszeynemedanilelinuuu Analog

12) us372997 LED RGB WWsunsuld 12 mauuuiauviu
13) woashwuawasvuman 180 8rm (SGI2R)

14) la¥ingaumail MCP9731 niouausia

15) a1e Micro USB

16) prumUines 6V 2A q;i\\

o 2 S

asda L e USESNNTILNG A0 NTTUANS s Yl ==

At . ‘}ﬁf N3RS ade :l NTINNY

AR

()
.

LATTUNTG

laninnaudaiiasidmudacasiusnamanalulafuinnisu advuhouuine srnowmiatey



17) usuguwuunIATUA 80 X 80 Wax 80 x 60 1.
18) yaRatunawmes BO1 dwsma 48:1 (2 Output) wuvaie IDC ddn
19) Aruzau AA 4 Ny
20) gnueananann 1 ih
21) ﬁaﬂs:naurwsL's'uumsaau'luzuuuwﬁ'aﬁaw%'a?iaﬁﬁﬁa
472 waFuud veinlulasnoulnsaiaes wila Arduino $1uau 1 4A Uszneusiedail
(pgarbivounin 1 wua)
1) vsialulasroulnsaass viia Arduino
2) ui Breadboard
3) Tuga LED Light
4) Iusga Pack Resistor
5) L‘uqa Buzzer
6) Iuﬂa infrared Receiver
7) Tuga Flame Sensor
8) Tuga Ball Switch
9) ‘an]a Key Button
10) T:U‘{]a Remote Control
11) luga Display 4 Digit
12) luga 8*8 Dot Matrix
3) Il.lﬂa 1-Digit Display Tube
14) luga Stepper Motor Driver Board
15) luga 9g Servo
16) lga IIC 1602 LCD
17) Wina Temperature
18) lupa Water Test
19) luma Sound
20) uga Relay
21) luga Clock
4.73 yadvuimsmuay so lsven vieus momsideulusunsy $1uiu 1 g Usznay
sl (ateaglitioundn 1 wit)
1) veiamuay fnnauRogietiodsil
¢ ypinmroulnsaaad vl Microbit w30 Nanobit is@nin
e wiunsiiuteyasiia Flash suinlivesnin 256 kB
* A uIIman RAM Lidasnin 16K8
o aunsoldau Bluetooth slaldndasusile
e aunndeansteyaliany Wi-Fi uuu 2.4 GHz IWilluat ey
®  YIMBIAUUY Anaiéﬁ?‘ﬁwmweunammwwmuua ]

p A s & =t a4

BIVD L UIESTUNTINATYS {15 ;|3 PN RUCET LLNTTNNNS oL X NTIIN
I ¢ N

are AN (1] 2 [ SRS, e IO | b b+ 1) & |

lrnnmsudainasrdamdsuaciumanimmanelulaiuiensu Bafsuwhouwine dunendaiey



® ymaiauuL 12C
- ' - ‘v v
* awnndsuRBABNIWDIMY USB 1A
2) uain VO dwmivdumunay lnuaulRstwisudl
® i Socket dmivdndlugadiumua
e il LED dmivuanma sumbitosnii 5x 5 9@

o e lnaduly

-

® igauousa I/O My JST

I}
- "

o inTauraigalnaInes

o {ilyaauraguninifie Bus 12C

- J’ . : - ~ ) : o l-:
o fyaausalvidss uaziineasUseiunisg Eﬂﬂlﬂﬂd'ﬂaU'U'J

o fainddmiula-Ua
3) gunInidu 9
o fiveimummedunaasioudursisn dmiunneduiiutasnradudy
e fvasAvsaintuuunafaUdssdu
o lugataszezmeendummdmilados
e walwawas 360 par

e lugadmiviansaanuuarniwalsidy wuu LED w3afnii
4) seasumsilsulusunsunie Python wag Makecode 19t
5) HausznaunsiSoumsasulusUuuuwivdensedendva
474 yasouinsieulusunsu STEM omuauyusudl wmiudu s1utu 1 gn
Usznaumedail (egazlitiosnii 1 mie)
1) galanaiimnianasaida wisdnn
2) UBIAAIUAN WUY Microbit ¥38 Nanobit wiawisuin wisdnia
3) vainves dwmiuiellvgadunenes
4) yaduweinmsdudu Livesnd 4 Wuiwes
yawainiauies bivauni 2 mise
aawdauen livsunit 2 wie
7) umdatendany Ussim duuumme’ win 18650 wie 14250 wiaAny
4.8 yadnUsznauususisaluifmitemsdeufszaugs $1uou 20 ya
a8.1 yeAnvinwzmaluladyusud $1uou 1 gn VsznauluseanautResissdl
1) Fudrunaraindmivas A o ununan Yase Bu q Swaulitesnd

o un

)
)
)
)

500 Tu
2) saafusanawrivisuaundiatudviu@sulusunsy lausessunisidou
Tusunsulaliifeenia 2 nw Wy Scratch, Python Wusu

3) soafuranAulITULIEUL IOS, Windows, Mac, Android 1gilustnaiay
2 ‘ r ;
asfa e UIESINTINNTT 0. A AT asto... L. LT nsuns

aa —)ﬁ _NISENNT ato. W e NI

lesinsaudainardmndauaciusuimimanalulaiuianiiy lafvwhouwing sunewdainag
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a) vawasturdounualvg feuwesinsaunmsmu saubiosndr 1 M
5) uawaituindeuruiana Meuweiinsaummu Swaubiiesnit 2 i
6) BULTDIAINIINIUNITANAAUATATINULTING @ m1InTausnalana 10
n#u v3afind1 uaransolfiduduweidudadionausumi Udos wiewuld suulivesnin
2m
7) WwutwainniTusEee annsoinszulaluyie 1-200 wuduas wiadnin
warannsalusunsunisuansln LED 16 runuliisenin 2 é
8) wulaimnluudazd ansausnmuuanaalalivosnin 8 & uax
awsnianisasisussiuawarinammanuiiavisanuainvewalsiduseraios Suulives
i 2 i
9) aw Micro USB Iddwiuidnameraniinmeiuazuiiuds swabivosnit 1 dy
10) ussylunaamanainnioudln enudusudoulumsiafugunial
11) galulasreulnsatasiuazuumnel $1uu 1 4a Usenauludeamany
otatiandail
®  AWTOUANIHA WUU LED wumlidaenda 5x5 Light Matrix
® YaadfyyIuvnTiuazeaen (input/Output) auiuliivieenin 6 vaq
® fiwuwes Gyroscope
o iivulganuinliteenii 32 MB
o falnslusn
o sasiumsidousiedaygnes Bluetooth 4.2 vwuu BTC wae BLE Wusthatiay
* spaiunmsideusadiy USS

* fuwnmaivindGuulossunuuriald Snumbivesmin 2000 fiaduend
482 yogunsalifiudin dwivysiiminuzmalulafiuous $nou 1 9a Yssneuluie
1) Fudumaradndmiude Ay Wies unuman Josie warduq Swnunuiuly
Yfaunin 500 Hu
2) waweituindouruialng fsuwesinsaumsmu sanulivesndt 1 7
3) wuweinnmaduuaard annsousnmuuananlalivosndn 8  uax
annsniansagviouraiwauarinanmanuiavisanuainvsaadlmidusginios suaulives
NN 1M
483 yamuriauunael Usznaudaeudninuarasyiisuuy USB snaulites
N1 g
484 gaaumnisne Swouliiesndt 1 auw wariifudunanainmsia
4.9 yalugadneenuuuainassAaNuANuALIuAuINTG STEM 317U 20 3R

e :
AN UEIY
4.9.1 DC Motor Snuliitiesnin 22 M
492 Light Sensor 31uuliviaunii 10 M

as¥o 9“ 2 UTESWNTINNTS ado._ m ........... ngINNTS avda. I7 ] ——
Bﬁ L NTILATS

a¥ts e NTTUNTT
wanmsudahanderudaunriusunnamanalulauieni Gadeuhousing dwnomiaden

LGATIUNTS
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493 RGB Light 3nubiviosmin 10/

494 Heat Sensor $auliitisendt 1 M

4.9.5 Servo Motor $ubivesmin 1 m

496 Pressure Sensor $wuliiesnit 1 M2

497 Wheel Y1uulsiiaunii 20 M

498 Gear Attachment 37uulsitiasnin 20 M

4.9.9 Roller Ball S1uhitiosnin 12 M2

4.9.10 CAR Chassis 31uuhivssntt 12

4.9.11 Multi Micro USB Charging Cable litiosnin 10 wdu

4.9.12 annsaldausiuiy macOS, Windows, i0S, Android wax Chromebook 1Ay
9HNUBY

4.9.13 annsalgsuivAsuiuneiunuIdREuLBUNAIATUIINIT1YBHAR ALY Wi
Ann

4.10 yarnmsFoudusuilaiuiionisutetu S1uau 20 o

ﬂmﬁ"numzﬁug'}y

4.10.1 annsamuaumevsialulasaoulvsaiass wu KidBright32 wiawisuii wie
AN

4.10.2 flvainueudmiunasn Input Output LazduLBMDS LU KB-1 w3 aifigum
n39FNIN

0103 flypdouazen annsafnsadonrafunamesinasuanilesty s 2

4.10.4 Hweihuawas Iwiubivsenit 2 /7

2105 fgunsaidmiuniviuing aunsofssahauiututueeiluewesls

4.10.6 TguraineInTITuLaasiBudunsuIn Swulitiasndt 2 ga

4.10.7 ﬂnﬂaﬁ’mw:ﬂné‘:uaﬁué’am%’ﬂ%ﬁn

4.10.8 lHuvadiendsnu 1l Li-PO w38 U AA w3aAndn

4109 awnsonaulAswuuudsnuaznmwlimeuld

4.10.10 awnsavmulAanIw C/C++ 14t

4.11 yaEnmsFeudiusudiiansAneanuizad o 12 ¥a

AUANBUEHUTIY

4.11.1 lassadiundinainnaiafinannimgs wisini

4112 fyaRswames dmiuiumdou 2 do

4113 awnsowdsuilddsaudagean 0.22 m/s viaani

4114 fmuiiluniiviugegn 2.84 rad/s viedni

a.115 seaiuiwinligegaliesnin 15 Alandu

a116 awmolinusadedalifesnin 2 Flug

4.11.7 fusinmiuau ¥iin Raspberry Pi 4 wIaifisuvit wisdndt wiaumiteauds
wan (RAM) Litiaundt 2 GB

o
a¥a M‘ L UTESLNTINNNS R 1o T SN ;1 V11 1 nTINMT
are > LTINS avdo...... C e NI

Tranauiaiiasrdaadeussiumnnimarelulaiuisnin baduuhounine dwnemiaten



4.

4118 iidueassng q vl
1) @ulwaiuuu 3-Axis Gyroscope
2) BUITDIUWUU 3-Axis Accelerometer
3) BUPDUUL 3-Axis Magnetometer
4) WuwaiinTrura 360 aemn (LIDAR)
4119 sefumsiensialuguiuy UART, CAN, SPI, 12C, ADC Iniuatialiey
4.11.101] LED d5unanianiuzang 4
a.11.11 Muuameivlia Lithium visdnit vunalitiosndn 1800 mAh
4.11.12 awnsadeurensufinneii UsB Widuatalioy
4.11.13 an30viuyuIEUUUURnTs Robot Operating System (ROS) 14
4.12 YAHNNTEEUIMUIUAIIUNUAITIU $IU7U 8 4R
AudnuTt
4121 VuBLARUNLNTIU SIIU 1 Wi AuasTReseiaud
1) annsosalusunsumsvinn hidesnia 40 Tusunsy
2 sac‘s"uiuq}am'sé"qnu Al labiviasnin 6 Wsunsy

W

)
) $833UsEUU FPV WUy Low-latency HD FPV u3sdnin

) sasiumsiBisulusunsusienie Scratch way Python Wuseratiay
)

)

¥ I

Tsvuuduindou 4 & annsomyuiadauildsauiiams
6) AIUANANUSIBMIEUSEINaNana (CPU) Tnganinsnsasfumsdieu
vangeglaniauiu wu msdenimanuasiBengs msussiana Al udu
7) annaldduas (LED Light) lunsimuadulasvesnseguidaald
8) iinaweidtuiuliveasnia 2 unu dmiunivaundss FPV uazAIuANnIg
duaniaulsdusgraioy
9) Hsugaiaunionsanduinguiama Tubisdua (LED Lisht) Il wioy
10) aunsomlusunsunisdanisannisenswimedudase q 18
11) awnsamelUsunsulidumuduuuiuflnesaluim
12) aNI0TTYLALARA NYARANTUNNTEUUNA DITBMUEUALA
13) srovapiduaidunsuinlivsenii 3 wns
14) safuusundinduuusyuuUfiRnis i0S war Android ldilusenaies
15) nfartiurinnmuaridle Aesuwiusuimusumssy inuanRotaloudd
e yauwamsuoaulidesnin 120 aem
o sasfumnumanBuaveanwialiosnda 2,560x1,440 fnea
¢ spafumuandunveiflolitounit 1080p 30 fps
¢ AmUnInvaiAlelutsenia 16 Mbps
e awnsanwamiluusainn JPEG 1Mlustwnioy
e awmndwiAlaiulisinon MPa lailusdrniay

~ Oy
PR S
ara o UTESILNTINNTS ATD..ca e NITUNTT awo.. . WML T nysunms
ao M nIINNTS aﬁ;a.........W..........Ammms
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e THiguigas CMOS U % wioinin

* annsovinnumeligumnd -10 §is 40 ssmwwadua wisanin
a.12.2 soulnsawaes Sy 1 wite TamautResaioedail
1) windusireniuiviedsfufuusuiuaunissy
2) e Latency:
* m3Bousiosinu Wi-Fi: 80-100 ms wiafnin
* muFensady Router: 100-120 ms w3afnia
3) sevfuAnuaziduanisuaninalivesnin 720p 30 fps
4) sediumininggaraimsuaninalivasni 6 Mbps
5) s93uAdyYINAILA 2.4 GHz, 5.1 GHz, 5.8 GHz Wustaios
6) ID\UAMNATFIUNSAITBYA: IEEEB02.1.1a/b/g/n W3RN
4.123 uumee’ S 1 i SnuauTRegataudei
1) wAndusideaduiveidnfufuusumnuaunissy
2) fvwwanuglitaunit 2400 mAh
3) Wuwuaweieia LiPo 35 wiadni
4) 593UMAIIPEN 29W u3aAn
5) annsaldnulabivesnin 30 und
4.13 ?;u'si'mwﬂaaus:wﬁﬁ'aqua::éfqmiﬁ'm%'mgﬂﬂnmin%'au;ifﬁuauﬁmauwumﬁ'u
311U 20 ¥2N
AANUE LG
4131 Wulaqussmdinwa dwsulinusmiuiu geinnsSeudviususnausumssy
4.13.2 YasimnulasansuavUasnaisiy
4.14 yavusuAuvuna Ai uazu":'nn'i'm{?uqe wiaulAzufufinis 31wau 1 ga
AN
4.14.1 YuUBUAAAMNIIULUU 6 unu (Robot Arm) §1u7u 1 g
1) wnufl (1) annsevyuvingdlalifesndn +170° 8 -170°
2) unuft (2) awnsevmyuingilAlidesndi +40° §a -195°
3) wnuil (3) ansompingildlivesndt +150° & -115°
4) unul (&) anusavuvingldlidesndt +185 ° §a -185°
5) unuit (5) annsowuvingilalidesndn +120° & -120°
6) unu (6) ansavyuvinglAlidesni +350° s -350°
7) wruvaMuLuA $urthwin (Payload) 18litiesndn 4.5 Alanty (Kg.)
8) fisrermudouvauulidesnit (Maximum Reach ) 600 fadims (mm.)
9) fiszaunisUesiuiluuinsgiu IP40 wiadni
10) finueainad oulun1sving i sumi iy (Pose Repeatability) lsiifiu
0.015 ladums

11) mmmmmdumuuqu wiaviauwmla

L UTESIUNTIUNG nve... NN . [ SRR SR SRR
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4.14.2 YW@MUANMSMUIBMULURgAa NI (Controller) 31U 1 19
1) fiedssmnemsfidsifufvusudgaamnyu
2) imasedmiudanreiugunsaimunuuTunauuuIsdda
3) fimbunuteyamelubivesnit 5068
8) fisgaumstesiuilunasg IP20 wiafni
5) fimain USB dmiultlunistuiinuialvanmilusunsy
6) annsasasiunsiiauragunsnimuusnuuy Ether CAT
7) aunsasaeiumsidiousie PC Interface WY Ethernet
8) awnsaldauiuiuszuulnh 220VAC 50Hz dlussinisy
4.14.3 yamuANuBUALUUIBANAA (PAD) 31uu 1 A
1) filnTemmnemsidnatuinjususgaamnsy
2) Yy Jog Key dmiuldlunismunuusuna
3) Hszuudammnuresjusualunsiignidu (Emergency Bottom)
4) Hvsuanwaviaduda
4.14.4 yalazvIaufuiams w1 9n
1) sUuuulfeviafnioufanedaidau filvuialitaunia 800 x 1,000 x 1,200
\UALRS
fivsggunla-Ua Lifeendt 1 viu warannsansvfumsla-Uauszald

Iuvgmanidu (Emergency Stop Button)
Hluansaniuzlidssnii 3 & (Tower Light) uazidus (Buzzer)
5) fijunawdoslvuana iesu-dedyanaliiviueus
6) i Gripper UszimAuduvsagaa dmiudutunu liveenda 1 n
7) fi§uau (Cubes) Litfasnin 8 Fu wieundesdmiuldiunu
4.15 ymadasilsuariandouinjeiusud S1udu 1 ya
AN
4.15.1 vostismavves $1uu 1 wmine
4.15.2 yalvmauvuasuils 1w 1 4n
4.15.3 Augdim $1uu 1 mie
4.154 Audaundsadn 9wIu 1 ming
2,155 Auvanuaztranold $1uau 1 wie
4156 yaUssUIMAMALY S 1 40
4.15.7 yaviuds niougrusesariigane S 1 gn
4.158 yaalunszunnliany yunlidesndn 12 Tad wisuuunmeiuazuriumie
WU 1 YA
4.15.9 yanenaituluv duu 1 gm
1) fvlavwndud 1,2 3,4,5 6,7, 8,9, 10 fadums vinackitounit 1 aen
2) dlvlaarwuan yun 65 Tadwes 9 2 Aen

avto. .. ,}67 AIESNTIRNTT A0 e NTTUNTS asda....n
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. . : LJ - d’ -
4.16 @univuaia yuinlitesnii 85 U1 S1udu 1 YR (UATUSYINANENTTUNTSUSHISUAY

- - L3 » ar  as - & - I‘; J
iamsruuneuiunefvesmwanludsiansmsaumalnedmiavays aied 9/2565)
b :

AMANYUENUZIY
0.16.1 whesuanwmawuududa vunlivisendt 85 i
4.16.2 s993uANazIBualiitasni 3840 x 2160 pixel
4.16.3 fmANatIvEnIelitsunii 350cd/m?2
4.16.4 nuanmaluviia LED wiawuuwih wiaini
4.16.5 Tyuusamsusaiy (Viewing angle) 178/178 a3 winania
4.16.6 aunsnuiuAmmaalaonlul®
4.16.7 sesiumsdudaveniauiuldliniosndn 10 gn
4.16.8 nmdwmiuiadouvumitesla livesnia 1 o
4169 ailnavudamnslusuadas Litleendy 2 i
a.16.10 Wilasluuuudamnnglusuedos Litlunda 2
4.16.11 fmirsyszanananany (CPU) laitiounin 4 unu
4.16.12 ivtwAudvan (RAM) litieenin 4 GB
4.16.13 inureauidnnielu (Flash Memory) liitieenin 32 GB
4.16.14 AszuuUusnislusi 1iu Android w3s Windows wiaifisuwin w3einin
4.16.15 o sidousie aghaioudal
1) Video Input: HOMI Litfeenin 2 g4
2) Video Output: HDMI lsitiaenan 1 ¥ea
3) Audio Input: Jack 3.5mm Line-in lsitiagna 1 ¥aq
4.16.16 annsaideunenuinsetelfansly
4.16.17 fsawuuiidoideu annsaindeauimuein wuinlivesnia 85 i
4.17 Tnsviaduea 3 @ (LED TV) wuu Smart TV vunalitiasnda 85 ©12 $7usu 2 1ntes
(ATUsEyuAREnTIUNITUSMITUAL S A ST UURaUR AAe TYe e lud AN ST 10uma lne
avinvays A$a9T 9/2565)
SN
4.17.1 wwwashitiosnii 85 i
4.17.2 Tewasanmuuu LED fianuazifenliiosnin 3,840 x 2,160 finiga
4.17.3 i Motion Rate luB6n31 100Hz 38 Refresh Rate laitisanin 50Hz »3o
Wiguwin ¥3AnT
4.17.4 @aNNIOUARINALUY High Dynamic Range (HDR) w38 HOR 10+ 14t
4.17.5 awnselinuszuuadviaiiguiued ausnasgiu OVB-T2 1d
4.17.6 awnsadeusie Wi-Fi 16
4.17.7 flenFeusow3atiy Ethernet (LAN) Litiaenin 1 ¥4
4.17.8 fiouFausie Digital Audio Output Litfoenia 1 ¥a4
4.17.9 fWeudousie HOM! Litleund) 3 gos

—
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a.17.10 filmlmawss lalusmuazimdstusvhivssmn 20 Yan
4.17.11 5933Usruuidsuuy Dolby Digital Plus nIawisuiin wiadnin
4.17.12 annsoideusior e Bluetooth 19
4.17.135033UsEUUUURANTS Tizen w30 Android ¥38 WebOS wiadnin
4.17.14 an3nl¥a Web Browser 19t
4.18 gunsniulasdtyyins Su-de daya dmsuAuRImeTUIVEAA $IUIU 1 A2
AT
4.18.1 WDundnfumivadniuiuasufinmesuiuidslulasins
4.18.2 awnndeureneufumeiuiudniinnaiausuiam Lightning U UsSB 18

- i v aa » ° -
4.19 guniniirsusaliadlidsuuuliae $1uau 2 1w3ea

v UJ’

4.19.1 Jundnsusivaidsifuiursuinmeiuiuidn

4.19.2 fmbeiiuteyanely vuabitesnii 64 GB

4.19.3 ansodouss Wi-Fi muuasgIu 802.11ax (Wi-Fi 6) 14

4.19.4 3iwain HOMI lutdpunin 1 19

4.19.5 aunsnlga Bluetooth 5.0 19

4.19.6 soasuANazidualunsuanina yualiteunin 4K wisumelulad HOR

4.19.7 s833uUuLLIAle Usziam MPEG-4 eiluagraiey

4.19.8 s93¥unmIgIULEE Dolby Digital Plus 7.1 Tailusdnias

4.19.9 seafuguuuulwaniwm Uszian HEIF, JPEG, GIF, TIFF 13

4.19.10 annsalgausiuiuaguasausznm Bluetooth 161

4.19.11 annsamuaunIsdINsieTlum Bluetooth 16

4.20 Fiiupeniiameiuiividaniongunialvda aruqlitesnin 50 wiee Srwau 1 §

AN

4.20.1 annsodaiursiamesuiudnlimieniu Liveunin 50 wie

4.20.2 gudnvniaguiialanewiosgliion nisuadoud

4.203 thwihdnsausiuszaidauiansean annsovaaugunsalmeluls

4.20.4 ¢hg awnsola-Ua dumin-auvds uarannsodoals

4.20.5 fidefannsowls 360 pan wazamnIndendels

4206 wiwiveiszuiwena waviinaaunslugdmivseuisanuiou

4.20.7 awnsomnamisinlalitesnit 24 lus

4208 anNINUARWIAIITIUVLANATAIVALA

4209 fiszuulsaiuiuii (Surge Protection)

4.20.10 fiszuvsawslunainisnssin lunsalirdades atusoviinisuisasianiu
nafindoagle

-~ r ML___
e MITHANY asgo....Y.. 0 NI
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lesinauiaiasidaudsaciuvmnnamanelulaiuianin liudouhouuine dwemiaiey



A7

a.21 TRzdu ‘B'\:ﬁﬂﬁ wignaets §1uru 45 YA
ALANYUYNLEIY
a211 Wedu snwou 1 M TouaRnad
1 vualivasni 80 x 60 x 35 IwuALIAS
2) lassadiagvinnlil viiameui wisdni
3) wiuneumuuulatmeianinwii wiadivuii wisdndy
4) annsonunila
4212 wigsaaa Sy 1 # Hamauised
1) wuwbitiaunit 40 x 40 x 4 \wuRAs
2) Yagyihndy vie leduntevt (Polyester) wiaivivuiii wisdnin
4.22 yallsunsuuimsdamisuazaruauguniaiszezlnasingudaluaunats drudu 45
A (UATYsTYuANENSIIMSUINISUAL AT UURBNAIRe FYR e nludeiAnsEN s 1A NY
Sawinvay3 afei 9/2565)
ANA NN
4.22.1 fiT¥UUTENURALUUTINAUEGT (Dashboard) wiafnia
0222 awnsavhsyyFanuasstu (Two-Factor Authentication) w3edinin
4.223 awnsodanisansgguanisiialiauszuy (Role-Based Access Control) 3e

anan
4.22.4 aWNI0TEYUMUMIIYERUNTaIRIY Wi-Fi, IP Address uaz GPS w3adnin
4.22.5 a"umin'u%‘miﬁ'ﬂﬂ‘lﬂﬂ%qqnﬁwuuu i0S, Android, Windows, MacOS 1wy
CERNIRY
4.22.6 mm'iﬂ’\l'mﬂmsmnwauauu iCloud (i0S) n38#nT
4227 mmsnmnﬂmsmmmuawwamwuuaun'sm sufan1s¥esneg lunenndiady
W30ANI

4.22.8 annsauiuusinisieaueas d, wwnans war wanmdatu muaudanisuu
gunsal w3ainin
4.22.9 awsoUsuasuntneavan Home Screen ¥eRsufimasuiuldnla wsa

Anin
4.22.10 aunsavmMsmUANMLUURUne! IWegnisessil
1) drianslenundss (Camera) vusiagunsal
2) - $iamslgau Facetime, Siri, iTunes Store, Multiplayer Gaming
3) - Srianslaunisdsteya Air Drop
4) - uany/¥pu Application vugunsel
4.22.11 awnsadnsudadauan q Woigunsal viedni
4.22.12 awnseviimsnsivasuanuznmsieuseluseiu TCP wiaAniy
4.22. 13 annsouaninenisverAwsuazuenmaintuiaglugunsal visini
ara % UIESUNTINMS ao. . :a\nm:m's avto. AL T nvaens
arfe W N3N arfo. Wnsmm‘s

lnsmseudainassdanudauasiuminsmaralulaiuirns lssdouhounine dunondaten
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g o - o - : - -
4.22.14 annsosisuyssiansiinuuasisnssuiiatulussuu (Activity Log) 3o

2

N
4.22.15 annsndsion wisUanden gunsainnszetlng
4.22.16 aun30da3yn win Uniadosgunsaianszuina
4.22.17 Qquas:wﬁﬁuﬁiﬂxﬁwuﬂmw‘ ubitesni 3GBs
4.22.18 e ymislvaubitesnin 1 U
4.23 w3eenan 3 1 WauazBealininit 8,000,000 finwa $1u7u 1 1389

AMANYUE WG

4.23.1 t‘Uum'i"mdﬁunﬂﬂﬁmmmmm’mi’mq annsemeneadygnam TRgIuns
3 IR wazinglusalalsl

4.23.2 sesiumnuaidun Lisndn 8,000,000 Pixel

4.233 dasmssunmliitiosnin 30 suRsIui (FPS)

4234 mmmgumwﬁeuuu Optical uazuuvu Digital yimarlisndt 12 wh

4.23.5 annsouiuanuALtaueanw (Focus) 18

4.23.6 annsaUiumuaunauadvn (White Balance) o

4237 W LED Awmsuliawainsdasasgiuuy

4238 fisruuuaninm Iiauuy Negative uay Positive

4.23.9 awnsaviunsuananmiduuuurn-mia

4.23.10 U5£UUNITUYANTN

4.23.11 3LUUMIUNUAMIAIN 2 NN

4.23.12 §v94dyeyis HOMI dmsudgeainuazean

4.23.13 9933v SD Card

4.24 garlwamadun PA viiauaudluda vuraliiasndn 1,000 306 d1uau 1 @2

AuANuaEUS)

4.24.1 Wugdlmiwuupeduinionduwinasyiniiuavilui

4.24.2 finwosuuudiianiousyuu OSP lud

4.243 fiwwendstulitosnin 1,000 9 RMS uaz 2000 Jas Peak

a.24.4 fimendlme Woofer vunmliitiasndt 12 i

a.24.5 finandtlna Mid-High 3o Tweeter vunalitiounda 2.5 i Litfaundn 12 nen

4246 soafutssdgoendrsnlitsenii 7 9a

4.24.7 sefusvivmudigeanldliniasnii 120 wdiva

208 ANNIOMBUAUDWIUMNATITEWIN Q0HZ - 20kHZ Wi

4.24.9 fimiweyiia LCO viadnit dwivuammauaraiuaunisyinm

4.24.10 awnsal¥au Bluetooth 5.0 16

4.24.11 fivpudouss USB lifaunda 2 vou

4.24.12 fipudiausio XLR Combo Lifaunin 4 4o

, Qb
. ol
- NMH . - v -
AT e UTESTNATINNNT et S nTTUNTS asto. N2 I nvwunm
e )g ATIUNTT afo. E i._ e NTINNS

Irsinsaudaliasidanudsuaciumnamarelulaiuinniiy ladsuhouwing sunowladey
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4.25 lulastWuliarwvuraidn 3wau 1w

AANYUEAUZIY
4.25.1 Tugausznauiie mdsdgyninu 2 M warmdudyyin 1 M warnassdmiu
Jafiunarssalwludals S 1 nass
4252 Frdwariivdyyin SanautResiouds
1) seaiulvunlianguiin GFSK v3awisumi wsadnd
2) wumAsivia LIPO wiadnin uariinmuglisind 300 mah
3) fidwinlinnnda 30
4253 nassdwiudnfuwarmiallud fauauResaioedsl
1) uwummadvia LiPO viaAnd1 uaxlimuglidindt 2600 mah
2) fiwiinlinnndt 165 ndy
4.25.4 sasiviiamalulasivunuunniiania
4.25.5 sefumusivpudssgeam Lisndt 110 d8 SPL
4.26 \wInsiuning 3 §IA wila 2 fiu S1uu 2 wdes UATYSELRNENTTUNITUSTS |
uazdamszuumaniamefvamhesluduiansensimanesininvays asii 9/2565) pelad
Qmﬁnumzﬁwygm
4.26.1 Wuniasfanidng 3 I3 v 2 vfiu
4.26.2 1535%u3ﬂ§u~2‘1u 3 1ifl WUy Fused Deposition Modeling (FDM) %38 Layer
Plastic Deposition (LPD) 3ai¥iguwin w3afnin
4263 fiuiidmiuiaiduau Litfoandn 250 x 250 x 200 fadums
4.26.4 Vhiviannsasesivgumaiilahivasnit 260 ssruwaidua
4.26.5 gwivianavhawieulagaalidesnit 30 swmieadus
4.26.6 awisnsssiuiduiannishiunt viia PLA , ABS Inilluatnatiey
4267 awnsodousoriu USB , Wi-Fi uas Ethernet LAN 1¢
4.26.8 awnsauFussAuInuila
4269 annsoudufoudiaduiannisiuivue
4.26.10 lunseifirsuvIadadas aunsofivinusaiosinfidalils
4.26.11 fimthasdwiumuaugunsal siiaduda wuisliiesnd 4 in
4.26.12 findaaritaganiuzmsismiany Lifeendn 1 #
4.26.13 figunsal Air Filter dmiunsasimavusium
4.26.14 fitn3asdrsedli vuinlifoundt 1500 VA §1uu 1 1Ade
4.26.15 11§ RACK dmiunaaisafiunt Tassaireianiainndn vis egiiou niou
vulszpdmiude-Un uardoidou
4.27 duwanadin dmiuiissianiing 3 A $1uau 100

- .‘-
4.27.1 Yanwin PLA w38 ABS
4.27.2 ywaiduriaugna 1.75 ladluns

Il k‘!‘
- L

T 1} 11 ade.. Y2 Y ——

AWa.. y U TEEIUNTINAYY Ao
ao % NIILNNT ara ORI 1 31173 b

lanneudaiasidaufeuaciumnnimanaluladuisni i Bafuuhouing drwnomiates

&

L NTTUNNT

N



-20-

4.27.3 wnmiwinlitiasnia 700 ndu fe 1
4274 awmnaldnuiuiuiuieiefinding 3 47 via 2 Wasiud lulasanstadu
DHIH
4.28 awAnRsgUnsAliAumedyyInuazausunslEg $1unu 1y
0.28.1 vudamsTULLAgUNI
1) nue‘?ms”»va"s'avviauazLﬁua1uﬁ'rquwcum?a'u'ﬁuﬁumaﬂﬁmmnqﬂﬁumemﬁa
AudaiassdmAauazivamunmsmimalulaguinnisu lnaSsuhouwing
2) vwindgunsainsenedygamisudsuraniateiustuuiniotiondn
voslsaFuukouuined
3) mudassgunsaiuarsruudygunmuandes
8) dasyalusunsuuimsdamsuazmuguaunsaisserinavinaudaiuny
NAN VUABNAIADIUNULAR
5) ufesayausuLuna Al uazuiansautugs wionlFeufuinig
4.28.2 mssusumsiinugunsaiidoty
1) nususunmslinugunsalssuudygunmuasids
) uausunslinueTasiniing 3 i@ vila 2 v
3) NusuIMiLANINUaIa
) vususumslEnuyaususuung Al wasuinnsauiugs Taginensmsausy

N

=N

Jsiadlasumsuang vialasunsiusasmsiinausy (Training Certificate) 1NUTEVHKER Aaunudn
FEERA LT VSEMUIEUINEITD9
5) NUIUTUNSIENUSTULTBIS puRuinwmas wivAR Tnginennsmssusuazfag

LY

W 5umsusane wiold§unisiusasnisinausy (Training Certificate) 99nU3 NEHAR IR uNLTR
Sninendntos viamhenuiAedes
4.29 uiuupAugaineasiAn 3mau 1y
4.29.1 giuNwawniumiviuuR muswasndealusuuwlauaiy MARuan .
4.30 uwdunundmiuAsuRIABSUNULAR 17U 20 A7
LAY US)
4.30.1 Wuwluruirtialiany awnsndsdygyiusiu Bluetooth 1o
4302 awnadsuredyraliae Wluscehiaunih 8 wms
4.30.3 annsoltauiuiuivasuiieeiuiudalulasamsla
4.31 gasldrsuiamaiuniuiaa 91Uy 45 vas
ﬂma"numzn:ygm
4.31.1 meswsansalanuasuimeiutuianiulasinsidvuianed
4312 swesiivivannsossld
4.31.3 mgaaluzvuvuun Jadn
4314 'aaq'l?iﬂanﬁ?maiuﬁut?sman{njnﬁ'un'szuwnmnmwnwéu'lﬁtﬂuati'nﬁ

2

2 fn= o o

ave. .. W LG-UTEFIUATINANG YO T THATE ado.. YL T

TN
ara ; NI3LNTY ate W,.....nnnm‘:

lesnmaudainandeudsuaziumnnmiaraluladuinnu hadsuwhouwing dwnewdaia
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4315 dpdlamsiuseanmsgummadsumsiunseunn
4.31.6 fvosdwmivldavinmdmivreufiumesuiudn
- s - : L
4.32 yavidadmiuinsiad LED 85 in 9w 2 ga

ALANYUEWLI

4321 Duvwrusiiannsoadeiulnsiml LED vuralifosndn 85 i 18

4.32.2 annsasesiuiminlalivesnda 50 Alandy

4.32.3 Tassafeiagpiminmdnauamd Jmuuduse bivnvietaede

4324 aunsaviuesmle

4.33 gunsainszatedyyinliaty (Access Point) WUufl 2 $1uu 2 ww3oe (Mwinws

TIMIAIALAUAN YU NS AmgUnsaluar sruuneuiame$ avuiFeuiiuiny 2566 vas
NTENTNATIAT UAzUATUsrgUALIENTTUNMTUSMISURL SAM T2 UURBUR ARSIt U7
nsmﬂwm@?wﬁ&wfﬂ?ﬁ‘q? Asei 9/2565)

AUANMYNLIIY

4.33.1 aunsal¥nuannnasgu (EEE 802.11b, g, n, ac) IMidustaiay

4.33.2 annseyhanwiirdumnud 2.4 GHz wax 5 GHz Tu SSID ey

4.33.3 awnsainsiadayamuansgiu WPA, WPA2 uwar WPA3 Iiluathaiee

4.33.4 fifpudauriasruuia3otny (Network Interface) LUy 10/100/1000 Base-T wio
An71 wulsivesnin 1 des

4.33.5 a1u130vinulanIuNInsgIu IEEE 802.3af w38 IEEE 802.3at (Power over
Ethernet)

4.33.6 ansaiudyineilitasnit 3 desdygiu wardsdygavisanlitesy
N1 3 tesdRyRn (3x3 MIMO) wazansn¥iauluy Multiuser MIMO (MU-MIMO) Iidlusgratios

4.33.7 3933umsuimsiamssiussuumuAueiatisliane (Wireless Controller)

4.33.8 a130UTMISIANITQUASINULINSEIN HTTP %38 HTTPS u3a SSH ey
9L NDY

4.34 gUnsninTrAEFYYINULY POE (POE L2 Switch) Yu1n 8 Y83 $1uau 1 A3es (n7y

INUSSIAIA AL AN AR U IUNITTAMgUnTaluarsruund san AT 2995T0 avuiFou
dquigu 2564 YenTENTIATIAY UazUANYSETNAMENSTUNMTUSITUAY AN TRV A TY04
whgaludiiansensammalnesmiavays ase 9/2565)

ANy

4.34.1 fanwusmsvinaulidosndi Layer 2 ¥83 OS| Model

4.34.2 i Switching Capacity lsitisenin 16 Gbps

4.34.3 5993 Mac Address 1alsiviosndn 8,000 Mac Address

4.34.4 fipuBousiaszuuiaiatny (Network Interface) wuy 10/100/1000 Base-T w30
Angn uazamnsavinlAnua gL IEEE 802.3af w38 IEEE 802.3at (Power over Ethernet) Tu
Faudsiuld Swaulsiveunda 8 tes

4.34.5 annsauimsdanisgunsaiilusunau Web Browser 14

* 6) ', =
- ?—“ W y 6“‘ -
M. rereof B U TETTUNTIUNNT a\'laﬂ PSS, | r 1 - 113 7 | e ATINMT

arenen serMernieneenee d bddali T e AT e

- -
MO M NTTUNNS PRYE..n i M TTHNDS

Tnunnuaudeiiandmmudeunsiumnnamanalulafuiansm lnadouhouwing sunendaien
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4.34.6 idggalnuamanurraaniugeiounssvuuiot ey Ate
4.35 yaluganaaslygyruszAvdmivdszunanann $7uau 20 4a

o

AUANYUENUFIY
4.35.1 arw1soid ansauarldeusuivvesalulasneulnsaaasuiiasite q laun
Arduino, micro: bit, Open KB w38 KidBright32 1a
4.35.2 fllugandssnuandunliiosnia 2 dw pixel
4.35.3 annsodaamaiula UART wis 12 1dustaios
4.35.4 fivouanuanila 1PS suwlitaundi 2 h wasiimuasdun 320 x 240 pixel
4.35.5 annsesadmunla
4.35.6 annssadanwingle
4.35.7 awnsoandringla
4.35.8 awnsadamudula
4.35.9 @ ws0IndIale
436 yafinAugrun1sai1elasausitums Coding $1u2u 10 Y

al

1

4.36.1 gagUnsaivaasaiNlaTnuANINeINSAIN U 1 90

1)
2)
3)
a)
5)
6)
7)

8)
9)

WN42993 micro: bit w3aisuwin Swaulitdesni 1 wine
WK Project: BIT w3aiguwin wiulitiosnin 1 miie
WH32995 iKB-1 vaiisuwin Swaulivasnin 1 vl

pzuaUwas wunliitasnit 6V 2A Snulitesnit 1 wiie
ZX-SPEAKER visadni1 3uaulidoenin 1 wise

ZX-POTV w38@n71 litioenin 1 wie

ZX-SWITCHO1 v38@n71 Srwavliisenin 2 wiie

ZX-LED w39/n11 9ruiuliiviesndt 2 wiae

ZX-TM1637 un1933M1at 7 @ 4 wan Swnulivesnin 1 wie

10) fitiwashwamaiju SG92R Fwiuliivivenin 1 mize
11) yawailnasmiouiaiuiu BO1 snymaseu 87:1 Snnulitiesnia 1 wing
12) a1 micro USB d1uiuliitiesnida 1 wie
13) JST3AU-8 Frwuliidaenin 1 wminy
14) JST3AA-8 $rurultiuseni 1 il
15) IDC4 3wubivsenia 1 wily
16) JSTAAA-8 §ruuliitisunin 1 wine
17) fdedmiunmaiunsasu lugluuumisdeviadeaisa
4.36.2 yaaiulasanudumsidiuulda 91uou 1 g9
1) fRudruisanalawanadin Liesnin 50 Su
2) awnsauszneuaialasuunalndldnnsaing lalivssnit 16 wuy
3) sesfumadousioriuvain micro: bit Widusgiaes

-—

awe.. ..

e UTESIUATINNG Ao,
Ao M L NTINANT axa W.‘.._nnunﬁ

-

ol P
A \
O NITLNTT ado NS

rnniaudadandn ) udscariusninimamaluladuianisu Isdvufousine Swnewdadey
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Z [} R g [J -
4.37 UanlW vuin 6 Y09 v1alaivasndt 3 wAs 97U 10 A9
o J

AUANYUEWUGIY

4.37.1 Anusnvaddnyin Livesnin 3 wns

4.37.2 figruudnin Suuliivfesnda 6 vas

4.37.3 seaunseualwiilageaaliveenda 3,500 Tad
4.37.4 uannniagnanained 19§ slaliaiulv

» k) - " v » o o
438 asvanii VCT vua 3 x 1.5 mMsnladmns emlidsendn 20 was 16A 9w 2 /2

AENYENUFIN
4.38.1 ldawlviyla VCT vua 3 x 1.5 sqmm.
4.38.2 musmvasasin ivasnin 20 was
4.38.3 S uudnin Sruauliitesnd 4 doe
4.38.4 ln59a51980v9nmdn nusdsusanszuvn
4.38.5 fidingdmiula-Un
4.38.6 fiszuuloaiumsidnszualvifiudnluli@
4.38.7 sesfunszualwilageaaliniaendi 3,500 s 16A
4.39 Lﬁ‘%'m%uauvuuulu’liﬁﬂﬁwﬁﬂGeu wuralivaenit 25 8ns 97u7u 1 1A309

AN g1y

4.39.1 fivuausaun Livesnia 750 TR

4.39.2 iinnugnaulaitiesnin 2 gu

4.39.3 fianufishiiesntn 25 dns

4.39.4 fgnsnsvinay Liveenin 125 dnsroui
4.39.5 fiusanuan Litleenin 7 urd wie 100 PSI
4.39.6 fiauiiseunamasisitosnii 1400 seu

5. Mvuanatdwsunan
Autunsiikanasanielu 210 u duwsiuiasuuludygymistennaniumisde

6. vaninnusilunisiansanAnidandaiaue

6.1 insinmaege lnsfinsunanseuguaniagiauemindinuauAnsuduny
Yarhvug

62 afmMIVImsELImIaTays anudvinueSundiutaauenelanevii wieuwe wie
Homadetusisiuneasduaserunsiasanl

63 Uszmeneedeusmsuszmasimdidnnselind (e-bidding)

64 foudaauntrdsnuuuienasuandoyamanainet anduavewngSusinlifinnsun
se Taenansuas/ M3 sunnmdenardiomsituiusemsiiiaussen dewuanmuanannde uarlu
wnasuaz/vsisuanma ons osladuliuazsrued@idanu wasszymneavdnddiidilaldlaine

-
F M" Sjg-‘ 4
YN0 UTESUNTILNTT ﬁﬁﬂ.... e TIIHATT BIND...... e

ST ese TR risonnerss 2 IV TIHATT

e NTTUATT asde....... W nTTums
Tarinsmudaiisassdedaasiumontmiunalulaiuianssy sadowhiouwime dwewlaten
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yisii p¥maimsEndminsayianudrsebifivsudauenaidaienatsaSoudivudanari
ATURUANY 30

65 a¥msuiwsdnTmierays ndliFadnsiielifunasinas wisnamiianmia wie
eieuareild waresRvsandenduludnoy wiemne wiaamesenisensla wie
919TLNEINNIUIEMATARITTULBIAMIBING (e-bidding) lashiiasandaduasiligeaus vy
W5 mummj'sviu‘uwaamq‘mnmﬂumﬂngua.ﬂwnsn1mswmau1;asa~mmmsmsmummmaus
Durame giutaaueFeniasidunsla q TRMIRAMIUIMTA T mingayIashiansan
sNENNTUIEMaTARLsEUUBannsatind (e-bidding) wazadiny Qawa&aumflqumu Titmadu
diutaiauenildiunsAndanvisbifinm winfmmidaldimsauenmnssilulaghigein wu ms
muamna‘nam{‘lum violifoyrrassmemieliyanaduinauenaumiduiu lunsddiauesm
wan LauaﬂmmWummu’mlmﬂ.u‘:mmmmmmuﬁ’tgrm’lﬂﬁfuvn‘s-mn'\'sm'ﬁm'manﬁ'dﬁumﬂﬁm
ddnvselind vio swmsuivsdndmiseenyd wbifulaaustiiuuasuanmdngnibideldn
uuwamuaawmsnmmqum‘mﬁs"mﬂm"mﬂﬂmmmuwamnmauna (ehddmg)lmawawsm
mnﬂwumlmﬂumuﬁelﬂmﬂmsusmimunmmsausuﬁwﬁwa.,'lmmﬁﬂwaquuwma'ua'swuu

66 fiudaausdesiuiunsfine vmmudilavszmayssyadte waninusiuand suly
Usznoulssnmauszninsiaeiuszuudidnmmseting (e-bidding) veuwasmiiiulasens (TOR: Terms of
Reference) 38 Tarimunsivasiduanudneusiany (Specification) Insansadinwazanasy
anuiwazmtoyai sudy fadnwidsdnuny waranmndoulaevialy veulwnAuseans
nivsza assUlaasing q wastimnudlalueged

67 Twasnduaring q e futaiauaindy winiidgmilumsitaduanuvestemmila Tiie
Aitndurasesdmsudmsdudoimayiiluiiys

68 fiutaauaranihmuitlaenasynatiulasdaud sweansussmanadasseuy
sudnmsetindaisl wasliinadla q fauenmareniudutedn lasoWemmmaanmsfiasaslivh
rmmdlaludemudndm visasaslivfuamadermniy wislaedwmmddgistummumnoyes
Forulunisusemasaiddnvsei ndulaile uaznnissmmaudayala 4 Wiy Wasuouds
swmsvhmsdndmissayildnoutulutaeusls uiuwasnasems

69 msimuilunsdiivemumiasemanilimensialureuwamsaniiulasims (TOR) vi3a
Termunsuasdungudnwuzany (Specification) biauysel anvauvSeRuAsvIsdaudiuies 7
ﬁ'l'ua'ﬁ.,zhnfgaum'\}amammh::awﬁmwm'smuwamuu'iﬂmw Woeglunaentavasnmznssuns
sramsidlumsudleuiugaigndedd ialastausdlonigmavemimemudundn

6.10 N3dNAUBUATAIIINU zgtaum'm'm:ammms'mmummuuswam.aunuazdau'l'u
\anizaevanmunsisasidun (Specification) nanadatd usretennte (Statement of
Compliance) lngldfmatrauvurafumsUIsuifisununised 1 lumsadeudsuenisngn
winiinsdififiesiinsdrededomuniaenanluduuiidavinauo auenamioseyiviues
Fau annsoasinasuldlasielluenarswSoudisudei dsidoimsswdaidivinems vie
Faduld w3 szuwd wiaudsuiteriuly Wolfaunsonsvasusuienaisuisuiiouldine

b= il .
v UIESUATILNANG ata. ‘6 TSN | i 111 b a-liﬂu.m..A...A.{..‘........‘_.....ﬂ’mn'ﬁ

awa. .. ..
aTa )'g ng5uNTS aﬁaW L NTINNYY
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uazmsafuhitefinaants 153 I IaYayIvan AnAnsdmiug i
] el E a A
MIe# 1 suanshaiwuuneiiiihvuebidiauesim
Wte AmANYET ANV AU (@NATIND
ABINTS (i, B9)
sryidslinsaiu | Uidnaondardmua | Wseyswauifoavesdt | Wssywiededetaenans
i musluenans | Advualuenansd | viaue wuruares TufaiausiAvitoauasvi
i Memory #athiszyit i | indenmneluienarsiunie
uauni1 1 GB wio uanmdsn W sty

WINNT1 1 GB usvzAny | demipuuanuuenmants
seylvidaindu 1 GB wia | isuwi, gandy, Aind
2GB

6.11 3uinazdawiidumsiamaaufinnaiuaryadnnsisudsmigunsalszuuay
a3 9 vadlsaSeuiouuinet lnendndusiiauadasarunsad susadafussuuiasotisuas
gunsalmeluisaSeuvedlsaSeuwhouine fflaglagtulsidueened

6.12 flauesiaderduienasnisursiaduiunusmieangudnniesaunusmingly
Usenalne lugunsaindnvadlasamsmusienisdasialui

1) in3esmeuiinmaslindn dmsunulsznana

2) AeuimesuiudEn wuu 1

3) aunsnuesa vuralidesnt 85 i

4) nsvim] woa 8 @ (LED TV) wuu Smart TV vuialitiesndn 85 i

5) giiupauiamosuiuidaniangunsaivnia mamglidesndt 50 w3ss
6) galusunsuuivsianisuazmunugunsaiszeslnannaudamununan
7) 3esiiniing 3 57 wla 2 aRum

8) gunsainszawdtyginliane (Access Point) WUyl 2

9) guUnsninse WAy PoE (PoE L2 Switch) Tum 8 ¥84

7. 1duulsaang

mulyfuiluvdouulariussuusanuseiiy Ussddusaina we. 2564 ayiR
diotudt 30 Awnan w.a. 2565 ufludsuwamdei 8 waunumfnw nuuimsialudieaty
MIANY suamu Aagius Yssoanetiieaitusisu lassnsaudailassAmiufeuariuauins
manalulaguinnssulsaisuiouuingt sunenlatiau Turaiu 12,166,100 vn (Ruassdu-
wilswaunnniiunniunilsfooumdy)

8. INUUAZNITILERY
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