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§l LED wasmea wiaumamumudnianszualai
fhaassmmumuanaunsausuale dmsunaasunisvingu
fiyasiaunainalu
Aawamarsdunrtudiiviuasgnmniluoinia
FasanTITuMsdsILaIaing
Aadarnsedunsueiila
ﬁﬂs’?qﬁ"miwi'uqquﬁuuuﬁuﬂﬁLim

{79939USI1a8 wiou LED dwsuuansanunisnivinauy
ﬁms?a‘iugmmﬁuuamaﬂwma
Aasaluganasiuiwesluewmes

finnsauaia wataanun1saniaas

2) nasslulaspraulnsaaas 31uu 1 v

Wuveinlulasraulnsiassniimsfinnnasioansteyaliaeuuy Wi-Fi

waz Bluetooth Low Energy @unsaifiansiagunsal Input Output loviainvaty awnsaussynaly
asneszuumuay iinmsinseuuulianglaegazmn

N1 320 x 240

flalasneulnsaiaes anaulfssd

O FUuNuaNDY v‘hmu‘i’immﬁ@a laitiagnin 120 MHz
mheamuduwwarnelu Livdesnin 512 KB

O wihsAnuduarneuan litsenii 4 MB

O WUIWANNTILTY 192 KB

O

fhaesifaurassuuda SPI, 12, 125, UART lud (usdloy
Aeslesasanstayaliane wia WiFi 802.11 a/b/g/n wazeila Bluetooth

F9uaANE LCD v5aan71 aunalutasnit 2.4 17 anuasidualitusy

AAANINTIVTAAIULG THA 3 UNU AWNTNTDITUNITATITIUNTNYY

IRy uTAN1IYaIUaTAld waznsIvduANuLLIIla

wlulns w3adnan

—_—

«Z o

AND.oo e U TESIUNTIUNNT

A0 T NTTUNNS

Antnawuulusunsuls Livesnin 3 wie
AnduuuIneann 5 fievns
Lilasiwudmsunisnsieduides
dlmsduidoalus

FARITINTITTULAY AWITONDUAUDIAMUEMIAAY AIUA 400 fa 1,000

11 LED dwiutuuasdunisuse

AU RNRDABNTIMBSHIUNINESR USB-C sa3sunsinelvidula

m"ua...‘....%...Q.‘..,,,.nﬁums

Tasanspudaiisassdeudsuaziunnamaneluladuianis laGuungrmvaising dunadnity



o JigaTaNAaNase Input Output AmiudausiagUnsaineuen lAuaUR

®)

M8 Input Output WUY Grove 4 91
O IFABLUU Grove 4 ¥ dmiuszuuda 12C
O YnReaNa3A Input Output Lifeenit 40 11 sesiumsidousiarivyn
f8 GPIO
4.8 yailnmsi3uuf Coding $1uu 23 74
AuANwETuSIY
181 yanassausanaiiamsiisuuasinuigunsaidimiuifeusaiaiene
Sumesin 10T Menwilwseu $1uau 1 99 Usznaudedsil (egazliosndn 1 mie)
1) WHI995 IPST-SE WiFi ¥Saiiigulvin v3ednin
2) WH995 iKB-1 wIaguw w30fANIn
3)  WNIIATIVTUBUNISLIRAIDY
8) wnaasFARYUUSUA IR LUUT
5) WHN9TYU LED
6) WHINITEAINT
7)) UH9NTATIDIULAR
8) WI935 Sound
9) urvrasalnalely
10) Inﬂaﬁ’ﬂmm%ﬁluﬁu
11) Wgaiaszeennegdanileiinuuu Analog
12) un92995 LED RGB TUsunsuld 12 anauuuiaumiu
13) washuaimasruiadn 180 af (SGIZR)
14) lo%ingaumall MCP9731 wiauanuse
15) @g Micro USB
16) azuaUines 6V 2A
17) WHUgIULUUNIATUIA 80 x 80 uax 80 x 60 1.
18) galastiunawas BO1 §nsma 48:1 (2 Output) wuvany IDC @
19) nzULaIU AA 4 By
20) gnueananadn 1 ih
21) AavsznaunaFeumsanuluguuuumideviedeaia
482 yadoul vedalulasnaulnsaiaad wlln Arduino $1uau 1 4a Usznausudail
(pgvazlivaunin 1 wine)
1) veialulaseoulnsaians vin Arduino
2) ukHi Breadboard
3) luga LED Light
4) I:u@‘a Pack Resistor Q%\
o ) -

ave.... .l IEEuNTINNg E’N‘uil...,.....T......w{,.......f'lﬁlm’li afe C‘Q\Pnﬁums

ca

AND NTINNNT

Inssnminudainasidanufsuaziumnntmaveluladuianisy Lsadoungmvansineg Sunednity



5) Tuea Buzzer
6) luna Infrared Receiver
7 Tuga Flame Sensor
8) luga Ball Switch
9) luma Key Button
10) Tu@a Remote Control
11) luga Display 4 Digit
12) luga 8*8 Dot Matrix
13) luga 1-Digit Display Tube
14) T,uqa Stepper Motor Driver Board
15) Tuqa 9¢g Servo
16) luga IC 1602 LCD
17) Tu@a Temperature
18) luga Water Test
19) Iu%a Sound
20) luga Relay
21) luga Clock
4.8.3 yaFeuinImuau 30 lsuen Yousd Mmemsifoulysunsy S 1 g Uszneu
fusil (pEsagliifonndn 1 mig)
1) vesamuay daaauiRetiaiosdsil
* yainmpulnIalans vlin Microbit ¥58 Nanobit ¥38finI1
o mhaiutayarila Flash vualitsendit 256 KB
® huAuImMan RAM liivjaanin 16K8
e aunsoldnu Bluetooth wialdndsausle
o aunodeansteyalians Wi-Fi uuu 2.4 GHz Widuadiaes
®  yMBIALLY Analog AmiuiTausamaTIadunieuen
® ymeiALuY 12C
e aunndauAsRoNiImaiY USB 1é
2) vein /0 dmiudumunn SnmauiFogiaiodil
® i Socket ﬁwﬁuﬁam‘ﬂng\aéwﬂmﬂ‘u
e {ilw LED dwiuuaniua vualitaundt 5 x 5 99
o fdnululy
o iyaudousa 1O fy JST
o yadourawelinowes
o yadausagunsnifay Bus 12C
. ﬁqm‘ﬁauda'lﬂtgmnuqé‘g;{hwsﬂaaﬁumsoialwa?;maﬁuﬂvﬁ
\

. 2 : ol 5. Ch P
a&‘ua,“.....‘.......4...,...........stﬁﬂunimn'n oe....... e , ..... nATIuNg (50 [ Nty T SR ATIUNT
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o faintamsula-Ua
3) gunsnidu q
o fvoimuImITuLmALTau U ISA dmiussduiuwarasedudy
¢ f{luasmesaIntuuunaAaUasuAU
¢ lupainse syaeheaduAuimiods
o walwawmas 360 9

o Tupadmivuanstamuuaznwaneidu wuu LED wiadini
4) s995umsiBsulusunsunim Python waz Makecode 141
5) ﬁastﬂi}um‘sﬁﬂun'ﬁaau’l.ugﬂuuwﬁaﬁau%a?iaﬁ%ﬁa
4.84 ymIguin1ndeulusunsy STEM WA DAUANY LA IA Y T1UIU 1 49
Usenoudnesail (eghearliesnia 1 wie)
1) galassadvhainianeeasaa visinin
2) UBIAAIUAN WUU Microbit ¥38 Nanobit w3alfiguwin wisdni
3) vesavew dmduingliliyadunawes
4) woduwoinsrefudu lideundt 4 Wuwes
5) waweainiauvles Livsunin 2 vl
6) dewisuen Livaunin 2 wiae
7) unasdnendau Ussian auwuniass 3ln 18650 w3a 14250 w3oRn
49 waflnUsznauvusudsalulifanisiGouisziuge S1uau 22 ya
AudnvaE gy 4
49.1 yernvinwemalulagvugun 31uIu 1 99 Usnavludenmaufogedoedil
1) Fuduvaradndmdudes A fles wnuwan fade 3u q Swaulidesndn
500
2) soasurerawIsuIauauniindudmiudsulusunsy lnssassunisdiny
TWsunsulalitfeenit 2 nmw 1y Scratch, Python sy
) saasuLanAwITUNTEUL i0S, Windows, Mac, Android Taluatatay
) ueweituiadauruialvg feuwesinsaumsvyu Swnulitesnin 1/
)

nn B W

vawmasiundaunnanay fwuwadiasaunisvyu Swvlitesndn 2 i

6) WULEDIAINTIITUNTAUSALaLRNTIRTLLTING @nsadausanaladia 10
sy wiedndt uarannsoldduduwesdudadianaudumh Uasy wiavuls Sruubidesnin
20

7) WwulgaifiIngItdusEe annsadnstoslalutie 1-200 wudiwas wiadAnin
wazannsalusunsunsuanalw LED 1a $ruaulivesndn 2 i

8) lwulgaIAIATIIILLAWaLdE awnsousnAuuanaelalivesnin 8 @ uay
annsadanisasvsuraaasinanmanuiiavisanuainvawaslamlusginise s1uavlivey
M1 2 ¢

—

a Vl——hﬁﬂ - = Cg\. P
AMD... AU TESUNTINNNS a\"ﬁa“.......v.......M.,.,...ﬂiinﬂﬁi AU NIRRT

At c"S

e NTTUNTY ade.....5on.
Insinsquiainasidmudauasiumnnsmaraluladuianisu lsaToungmvaivine dwnedniiv

9) @ Micro USB 'l'ﬁ’e'm%'wiia%siaﬂauﬁmas'ua:u.ﬁuﬁm duubivesndt 1 @u

e MTTTUNTT



T

10) usselunasamanadnnaudUa weanuiusadovlumsdafvaunsal

11) galulasraulnsamasuazuumnes 31uiu 1 19 Usznaulualunnuaul?

DHNIDUAI

®  AWNTOUAMIKEA WUU LED wunliiviosnin 5x5 Light Matrix

e gaadyuvutiuazyesn (Input/Output) Saufulivasnit 6 1o

® Jwulwes Gyroscope

o Iwmhsauidihivosnit 32 MB

o fialmalum

o saviumsdeusedaygna Bluetooth 4.2 Wawuu BTC uaw BLE Wuathaion
o sasumsideusiaday USB

e fuuswastisasuulessunuurnsals dvuelitasnin 2000 Hadwaw

492 -uaaUmcum:umu dwmiuyetlinvinwenaluladviueus 3m0u 1 L Usenaulusne
1) Fudiumanadndmiuds au Was wnuinan Tase wardu Sausufulal

Yseni1 500 Tu

2) vawestundaurunivg Slwueiinsounsvyu Iwulivesndt 1M
3) Wwuwesimsndunasiazd awsausnanuuanalalavesnii 8 & uaz

aunsadianisagviauvesuaia 2;"3)@ﬂﬂ?ﬂﬂ?ﬁuﬁﬂﬂ%ﬂﬂ'}’luﬁ’jﬂ‘vﬂdLLEJI(;]’L‘?JU’B&!"NQBU Twauliites

171 1 61

493 gaaneriauunnes Usenausmeiianivuasatgyiawuu USB Suiulsives

PR T

494 gaauwnsia nulideendt 1 auny waelizudrunarainnisna
4.10 yalugatineanuuuaileassAanuAauaziuauinis STEM $7u2u 10949

ANANWUEWYFIY

4.10.1
4.10.2
4.10.3
4.10.4
4.10.5
4.10.6
4.10.7
4.10.8
4.10.9
4.10.10
4.10.11
4.10.12
Wuagnatioy

=

ANED. n33LNT3 asta..

UsEsunssunig ave..... M

DC Motor $1uauliivaunin 22 62

Light Sensor 91uulsitiaenin 10

RGB Light 37uuliivasnia 10

Heat Sensor 31uulitiounin 1 M

Servo Motor 3nuliivssnin 1 M

Pressure Sensor 31nuliitisenin 1 77

Wheel d2u7uliivosnin 20 7

Gear Attachment 31uauliivasnidn 20 97

Roller Ball $1uaulsiviosnin 12 #2

CAR Chassis 31uulivosndn 12 62

Multi Micro USB Charging Cable Litiasnia 10 (du
a1u130l99us AU macOS, Windows, i0S, Android wag Chromebook 1a

LNTTUNTS ato . Oe\ ? LATUNTT

LATTUNTT

1”'5&!’1'\5'11)&’!1“355?‘”1111ﬂﬁua"ﬂhnu'lﬂ'l'i“'\h\"ﬁ‘mic‘b'u')i‘ FRITRRE LnLhHQﬂ‘Mﬁ‘N"mU'I gunpdniy
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4.10.13 ansal¥ufupsuimesiiuidar uusUndinduanninuamansiud wis
fnin
4.11 werinmsGouivusudiadaiienisudedu S1uou 23 ya
AudNwLELIY o7
4111 awnsamuAumsvasalulasraulvsalass iy KidBright32 iaivuin wie
finn
4112 fiuesavensdmiunesa Input Output wardunawas iU iKB-1 niaieum
W3RN
4.113  fuedouazen annsafenadavsoiuuamesinasuasiioniy S 2
4.11.4 fwoslwewmes Iwulivesnin 2 i1
6115  dgunsaidmiuniiuiuing aunsafnsahausuiuiuigeshuewmesle
4116 fwuwainIInTiuwaEsisudunsise wubiteendt 2 ¢a
4117 mu@ai'mxazmqﬁwﬂﬁué’am%ﬂ‘aﬁn
4.11.8 loumasdnundaau via Li-PO %38 01U AA w3aAnIN
4119 auwnsovawlAnkuuudenuaznwinmaula
4.11.10 ansovsuilaantw C/C++ ol
4.12 yrElnnsGeufiusudifientsAnumaiunyssasd 1w 8 4a
4.12.1  lASs@INEEAINNAIERNAMAMGS VITaANI
1122 fueiilewenes dwmiuiundeu 2 &e
4123  awnsawndeuiildshsarudagedn 0.22 m/s viadndy
4.12.4 fienudilunisvyugean 2.84 rad/s vsedni
0125 sessurhwinldgeanlidesndt 15 Alansu
0126 anwnsoldnusadedalivesnin 2 $2lus
4.12.7 fluasamuau vila Raspberry Pi 4 w3aLfiguivil w3afinil wisumitgaui
wan (RAM) laivesnin 2 GB
4128 duwossng q Kl
1) Wuwaswuy 3-Axis Gyroscope
2) WWuweasuuY 3-Axis Accelerometer
3) §uwasUWUU 3-Axis Magnetometer
4) Wuweiinszurnna 360 aaen (LIDAR)
4.129 ssfummideusaluzuuuy UART, CAN, SPI, 12C, ADC 1fidustation
4.12.10 i LED dwmiuuananiusan q
a.12.11 WuummeTeda Lithium wieAnin vunaliifaunin 1800 mAh
4.12.12 annsodeusisrsuiumeitilu Uss Iiusgaiay
4.12.13 annsavinauuusuuujuans Robot Operating System (ROS) 1ot

oL ................Uizﬁ'luﬂ"nln'\i adma.......... r........ATTUNTT ave.... = N nIsums

AWDe AT TN asta... . L
Irsainnisudainsasdmurauay

....... N3IUNIT
Juaunsmavelulaiuisnisu s avungnivansine snnadniy
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4.13 YARNMIFEUHUBUAURUNITIU 7Y 23 99
ar dv /‘ T
ANNYLEHUFIY .
4131  VubumNUELUMIIY $Uu 1 My AuauTRat ol

1)
2)
3)
4)
5)
6)

annsasmlusunsumavina Wlidesndn 40 Wsunsy
sesiuluganisdaau Al lalifesndt 6 WWsunsu

$935U5¥UV FPV WUV Low-latency HD FPV 381
sp5UMIAsulUsUNIUMBAI Y Scratch waz Python Wustinaay
Mszuuduindeu 4 do awnsompuedaudldsouiiama
AUANNIYIAUMEMIEYsEInanana1a (CPU) Tnsaunsasesdunsdan

vawesulanianiu 1y MsdnmaNazidengs nMsUszanana Al Wunu

7)
8)

anunsoldauas (LED Light) lumsimuadulaasvasnsyauidlaiaald
fluawmessulivesnia 2 unu dmiumuaunded FPV uazmuauns

) - v o il v
Fuaviaulauagnavay

9)

fiugeiannsonsniuingiiama sandeduas (LED Light) lailuse ey

10) @1130MlUSUATUMIFINTTIINANSIATIMIeEUEAsY 1ol
11) annsasalusunsubiidumuduuunulalng salula
12) @WNS03TYLAAANIYARGN TN NTEUUNGBIBN LR o

13) szuzassduasdunsusalitaenin 3 wns

16) seaiuuaundrtuuuszuuUfURns i0S waz Android Iadusgniay
15) ndeetiuinamuazifle Anssuuiueusiuaumssy dnuauifed e

o gauansuawiiulitesnit 120 9

e spslumnuAuazBuavasnmdsliaunin 2,560x1,440 finiwa
e safumnuazidanveniAlalivounit 1080p 30 fps

o minsnvariAlelivssnin 16 Mbps

o ausacenmiluuszan JPEG Inlustinioy

o aunsadeiAlaulszian MPa Tailuataioy

e Tdiguiras CMOS 1ud % W3RN

o amnsavhnumeligumaidl -10 f 40 svmsaidua vieAndn

4.13.2 aeulnsa@si Swau 1 wiw fauauifeg ool

1)
2)

3)
4)
5)

o

nanfurrsduiveiderfuiuiusumiumunssy

A1 Latency:

e nsiFeuraru Wi-Fi: 80-100 ms w3oAn

e msiausaritu Router: 100-120 ms 3BANI
soefuAmuaziBuanmsuanmaliiuasnidn 720p 30 fps
sosfuAmilnisngegavainisuaniualiiosnit 6 Mbps
'sm%'uﬁhﬁrymmmmﬁ 2.4 GHz, 5.1 GHz, 5.8 GHz \Wuat sy

AW gorene UTETIUNTINATS aﬁa“......_.‘.....‘#‘(-......_nﬁums Ao Cj\Pﬂ‘ﬁhﬂTﬁ

AWO..e NTTUMT aro....Ir e NITHNTT
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6)
4.13.3

1)

2)

3)

4)

5)

=14

SOSUAMNINSEIUNSAItBYa: IEEEB02.1.1a/b/g/n wIBANIN
wumABS $17u 1 i fauautRainiosdel

rAnfuronuivieideiufiuiusumiununssy

fiywinAuglivaundi 2400 mAh

Juuummeieiin LiPo 35 wianm

5995uMA$9gean 29w wiednh

annsaldnulalivesnii 30 ui

4.14 Fudrunaaouszuuu1TaazdINITEIMTUYARNNITITBUI Y UBUAIUHUNITIY

U 40 VIR
AMEN
4.14.1
WHUNITIU
4142

14

CATMILN
Wudaaysziandara dmduldnusiuduiu galnnisiseuviueuiing

TaniimnulaaniuuwazUasnansiiy

4.15 yaAIasiiauariagdautnsnjusud Faudu 1 4a
ANANYUENUFIY

4.15.1
4.15.2
4.15.3
4.154
4.15.5
4.15.6
4.15.7
4.15.8
WU 1 19

4.15.9

1)

2)

4.16 YAYuLu

wastlsmdved 3wiu 1 v

galumauuuidsuils S 1 g

Auggiam S1uau 1 e

AusiU ndeadn d1uau 1 ming

Fautanuazsranglil S 1 e

yaUsTLIVNEEY S110U 1 99

gariuds wiougiuseuasiiganeia $1uu 1 4

goaiunszunnliang wuelifesnin 12 lad wisuuummeiuazuviumie

gananalulviyh S 1 e
fvfinvwnesaus 1, 2,3, 4,5, 6,7, 8, 9, 10 Sadums vinarkifasnin 1 aen
figtiavaneiuan vum 65 dadums 9uIu 2 aen

Auvuna Al uazuianssudugs wiaulfizufjianas 1 ga

ANANYUTHUFIU

4.16.1

VUBUARAAMINTIUWUY 6 unu (Robot Arm) 317w 1 9n

1) unudt (1) aunsomyuigulalidesndn +170° & -170°
2) unui (2) ansaviyuvingulalidasnin +40° s -195°
3) unui (3) annsavuvimgulalivesndn +150° fia -115°

wnuit (4) ansavyuvinulalivasnit +185 ° fia -185°
wnuil (5) annsevyuviagulalbideondn +120° f -120°
unuvi (6) anunsavyuviyulaliussnin +350° G -350°

7) uvuvenjusus Fuuwiin (Payload) laliteenin 4.5 Alaniu (Kg.)

v P

A0 .oge e UTESIUNTTUNNS a.ﬁia......._._.f......wﬁ-...mmnu Al (/E‘ ‘.9......n'ﬁumi

cd

BBl NITUNAS aso.. . Yo

e ATTUONS
Insainnquiainasidanufsuasiusmimanalulaiuisnssu lsadvungnmvaisine sunedniiu



0.015 1adwuns
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8) ilszurnisidauvawruliusenI1 (Maximum Reach ) 600 Hadwums (mm.)

9)

fiszaunmsiaaiuilunnmsgiu 1P40 viadn

10) fianuAataad aulun1sving i rumu @ (Pose Repeatability) LAy

11) annsadanaludiumisivu wils wiavieswals
4.162  YAMUANMIHINIUYBMUEUAAAMNTIY (Controller) $1uu 1 49

fiAdoamnemsdifisafusmiususgnamnssy
finasndmiuiausetugunsalmuauuunawuuvadila
fimhefiviayanieluliveunit 5068
fiszrunstiosiuilunnnsgiu 1P20 w3adnin

finesn USB dmiuldlumstuiinwiolvaamilusunsy
annsnsesfumsiieusiagunsaineusnuuy Ether CAT
aunsnsesiumsidensia PC Interface uUU Ethernet
annsaldanusmiuszuuliih 220VAC 50Hz liduaeniae

4163 YAMUANLEUALUUIBALNE (PAD) Y1uiu 1 4@

N

)
)
3)
4)

filnsaamnenisideifiusiyueuigaamnssy
fidu Jog Key dwiuldlumseuauuyuna

=i a o

fiszuudamaihnuveniusuntunsdaniadu (Emergency Bottom)

= =

H9auansparunduRE

4164 yoldizviaguiuAnIg U 1 gm

URLLRNS

1)

2)
3)

7

sUuuuliieviagnisudnnsdeiiou Aflvualitaunii 800 x 1,000 x 1,200

fusggulin-Ua laitfesndt 1 v wazannsansndumsdn-Uausegla
ijungagniau (Emergency Stop Button)

filWuansanuzliitioundn 3 @ (Tower Light) uazides (Buzzer)
funansaulrluans Heu-dedgyralivusus

il Gripper UszinnAviuviagaa Fwdudutunu liesnin 1 Y
fi3uau (Cubes) litfoundn 8 Bu niaundasdmiulasuny

4.17 awrinueia vuralidesnda 85 17 31 m‘%}u (UATUTZYUANIENTIUNITUTYTS
uazinmszuunauRumneTyaiganluasiansensIumnlngdaninvays A 9/2565)

f

4.17.1
4.17.2
4.17.3
4174
4.17.5
4.17.6

o
&

witauanwaLuududa sunlivasndt 85 i
spasumuazidenliivasnii 3840 x 2160 pixel

AT winvelivsundt 350cd/m2

Jauanmaidusiia LED wiaiguwin w3adanin
fauueansuaaitu (Viewing angle) 178/178 83 v30inTn
annsovivAmuainlagnlulz

r

) g I ‘ . ChO
Ao o AJTESUNT TN ana»j L ASINNG B0 T N ATRINT

cd

WD NTTUNNS arfo....1 o

e NTTUNTS
Tnssnsmudainassdmwisuaciumanamaalulaiuiznis lndvungrmwadding gwnadniiu



4177
4.17.8
4.179
4.17.10
4.17:.11
4.17.12
4.17.13
4.17.14
4.17.15
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sevsunsdudavansauiulaliuseni 10 30
Tunmdmivia@isuvumingels Livasnin 1 Ay
Slnawuudasamelusuaias Lieenin 2
LulasTuuuuinmangluieias liteanh 2 ¢
Imiguszanananas (CPU) hivesnin 4 unu

imiheaudvan (RAM) litsunit 4 GB

ivueanuinelu (Flash Memory) livsenin 32 GB
fisyuuudjusnislusia 1iu Android 38 Windows w3awvisuwin wiadnin
fiaansidousa sgrateesil

1) Video Input: HOMI Litiauni 2 s
2) Video Output: HDMI litiosnin 1 984
3) Audio Input: Jack 3.5mm Line-in Liviasnan 1 ¥eq

4.17.16
a4.17.17

ansaaursnuAIatelsawla
f9RUUiiaaidau @anseRnnauIiuate tualitaunii 85 1

4.18 Insirduea 8  (LED TV) wuy Smart TV vuinlsitiosnda 85 92 31u7u 2 1aTas
(WA UszyuAnznsTNMIUTNITUarInnITsuURauRune syasgnludaiansemsamalne
Tminvays A3 9/2565)

AuANwATRusIY
4181 wunesliitfesn 85 i
4.18.2 lavasanmuuu LED fanuazidenlaitasnin 3,840 x 2,160 finiwa
4.18.3 31 Motion Rate litiaanin 100Hz 38 Refresh Rate lafaun21 50Hz w38
Wiguin w3emnin
4.18.4  @NIOLAAINALUU High Dynamic Range (HDR) w3® HDR 10+ 1ol
4185 awnsnlfnuszUUATaiiguwes munnsgu DVB-T2 14
4186 annsadeuss WiFi ld
1187 {ieudeusainietis Ethernet (LAN) Litfoundn 1 ¥ea
1188 fYeudeusa Disital Audio Output Litfasndn 1 ves
0189 fveudeusa HOMI liveendn 3 Yo
4.18.10 falwawaslelusiuaziiindsiusulivesnin 20 Ynd
4.18.11 s835us¥UULdBILUY Dolby Digital Plus w3aifisumii wiannin
4.18.12 awnsadausatity Bluetooth 1¢
4.18.13 5993UsEUVU{UAMST Tizen w3B Android w38 WebOS w3afinin
4.18.14 awInlyau Web Browser Lo
4.19 guniniuvasdoyaios Su-da daya dsupouiinmaiuiuida d1udu 1 @
A v
0.19.1  Wundasusiivaierfuiuesuiiumeiuiudalulasins
4.19.2 mminLﬂandaﬂauﬁ'zmas’ul_ﬁmﬁmmnwaﬁmwﬁxmw Lightning 1 USB 141
&
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4.20 gunsniiFeusedaftiisuuyl3ans $1udu 1 13es
AuANYUERUSIY «
4201 \JDundasusovedsfutusssimesuiuie
4202 Iwheiivteyamelu vumbivesnit 64 GB
4.203 annsodeuss Wi-Fi munnss 802.11ax (Wi-Fi 6) 16
4.204 iwasn HOMI laiiesnin 1 99
4.20.5 awnsalgau Bluetooth 5.0 1o
4.20.6 saesumaidualunisuanma sunlitsundt 4K wisumalulag HDR
4.20.7 59e3UsULLVIALE Usuinn MPEG-4 lailuagaiey
4208 s933UNIASEIUEDY Dolby Digital Plus 7.1 lniluatiaee
4209 sofusunuulianm Ussian HEIF, JPEG, GIF, TIFF g
4.20.10 annsaldanusiuiuAgueiauszian Bluetooth 1o
4.20.11 annsomuALNIAINIFIESm Bluetooth 16
421 §ivreuiameduiiuidaniouguniaiunda anugliteunin 50 i3es S1uau 1 ¢
AANYY ""ygm | ’
4211 awnsedafiursuinmesuiudnldndoudu liteenin 50 wa3es
4.21.2 guannniaguialanevioogiiion wiouatoud
4213  dmihAasusuaraiiavionszan aunsoussiugunsaimeluls
4214 g aunsala-Ua dumi-unds uaganansodenld
0215 fdefaunsavyuld 360 s uazawnsadendold
4216 wilwideaszuieeina uaziinaumelugdmivssueausey
4217 awnsasanansallalivesndn 24 $alus
4218 @WNSOLAMIIANYSILUUMLATATVIALA
4.21.9 fiszuvlaaiune (Surge Protection)
4.21.10 Sszuvyaslunamsniald lunsdllvvhdades annsavinissisanesiu
nanfimdeayld

o v v

4.22 Rediu vyl wiaunzseals $audy 45 b

be

g

AN EATION
4221 ey S 1 Sanantansd
1) wuwlitiosanin 80 x 60 x 35 LYUAAT
2) TassaireTagyihanll viameuwin viednin
3) wiunsumuuulafmeTaginwm wismesuwi visinia
4) awnsowunila
4.222 w1gseNi S 1 ﬁﬂmanﬁ'ﬁﬁaff
1) wuwlitiosnit 40 x 40 x 4 LPUAAT

2) Yaqyihandh vie leduasieyt (Polyester) 3aifipuvi w3adnin
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4.23 yalUsunsuuinisdanisuazalvaugunsaiszezinadnguimununans §1uau 140
YR (WAL IUANENTSUNITUSIUAL ISR AR TV U TUF AN s 9 29mnlng
Sowinvays asei 9/2565)
AN
4231 sTUUTIWNUNBLUUTINAUGY (Dashboard) 38NN
4.23.2 anmmﬁﬂsxqﬁmuam%u (Two-Factor Authentication) ¥38fn71
0233 annsadamsdvsgauanisdildnussuy (Role-Based Access Control) w3o

finan

4234  @WNINTTYMUMUIYBIQUNSNIAIE Wi-Fi, IP Address wax GPS w3afna1

4235 a'unmu%ms'{fﬂmsLﬁ?aqthauw i0S, Android, Windows, MacOS it
289UDY

4.23.6 mmmmnmmsmnweuaw iCloud (i0S) w3a#@nI

4.23.7 a'umcm1nﬂmsmmu.awwawuuuuaﬂmm smmmwamaq Tuuanndiad
n39ANII

4238 awnsaviuusanislinuves Ind, tonans way wavwdadu muAudeInis
uugunInl ¥3ednn
4239 awsausulasuminaendn Home Screen vaspaufiawmaiuividnld v3e
4.23.10 aansevmsmuaunsieuuugunsss Ifegieendd
1) $ranisldundes (Camera) vuiagunsad
2) - AN LT Facetime, Siri, iTunes Store, Multiplayer Gaming
3) - friansldaunisdeteya Air Drop
4) - uany/gau Application vugunsal
4.23.11 annsodimsudasiousing  ludgunsal visdnin
4.23.12 aunsevimsasndevacurmsidaursluseiu TCP w3afnin
0.23.13 annsauanenmsverawiiazuovdinduiiaglugunsel wisfindy
4.23.14 awnsonenulssdimsihnuuazisnssuiiadulussuy (Activity Log) 3o
hen
4.23.15 mmsne‘i’qﬁaﬂ wisUandan aunsainnsveslng
4.23.16 mm‘maﬁ\g‘m vﬁa Uninieaguniniatnszesing
4.23.17 NﬂLL?ﬁ“UUUWUYWﬁmUUUﬂﬁTJﬁ Jnnulidsunin 3GBs
4.23.18 umqn'nﬂwm'luuaam'a 11
4.24 \A3992180 M 3 E‘{Ei Wianuazndualiininia 8,000,000 Ainea 31U 1 1ATR4
v &
AUANYUENUFIY
4241 JunIssdeneadygrunmaning annsadienendyyiunim Iagzunse
3 §id uaringlusalals
4242 soasumnuazidun wﬁwni'&&ooo,ooo Pixel
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o
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4243 desmsuamlivssnii 30 susaiulit (FPS)
4.24.4 aﬂmiaqumwﬁu'auuu Optical wazuuy Digital wfinarlisinit 12 wi
4245 annsauiuanuaugaysnn (Focus) 1o
4266 annsaUiumNANAALANEY? (White Balance) la
4.24.7 W LED ﬁw%‘u'lﬁmma'i‘mﬁﬂév'qas‘jﬁwuuu
4248 TSTUULAAININ Iﬁﬁgauuu Negative uay Positive
4.249 annsaviumsuansnmiduuuuei-ale
4.26.10 T5TUUMINEANN
4.24.11 TTLUUMTUENLAAININ 2 NN
4.24.12 fivesdyayu HOMI dmiudygiuuiduazasn
4.24.13 933U SD Card
4.25 gélnanadind PA viauaudludz vuralsitosndt 1,000 Yad d1wau 1 /2
AW RUSIY
4.25.1 Jugdinuvursduiniaudunimesviaiiueuiilusi
4252 ffinwaiuuuAdanisuszuu DSP Tus
4.253 Hwueiasiulitesnin 1,000 0 RMS uae 2000 a6 Peak
4254 finendilng Woofer sunaliitfosndn 12 i
4255 Hnendlna Mid-High w38 Tweeter vuakitiaunin 2.5 i litendn 12 men
4.25.6 seafuresdavidnniubivesnit 7 94
4257 sesiusziuAnudsgeaalalitaenit 120 wdlua
1258 @MNSOABUAUBIEIUAINNATIIENING 40HZ - 20kHZ w3adnin
4259 diwhaeyia LCD v5anI1 dwmSuuansnanarmIuaunIsinay
4.25.10 ansalgau Bluetooth 5.0 1
4.25.11 fieudeusio USB Lifesnin 2 gas
4.25.12 fivpadausa XLR Combo litfasnin 4 vas
4.26 lulasiwulianevunaidn Syl o
ﬂ;ya"nymzﬁygm
4261 luyauszneume sddygin 2 M uagiiiudygu 1M waznassdmiy
Jmduuazasalwlusile 3wnu 1 naess
4.26.2 dwarsmiudyy i TauauiRag oA
1) soeiulnualiaeviia GFSK viamumi wisanin
2) wumMB3TEa LIPO wisAnd uaxlimuglininit 300 mAh
3) hbwinliannnda 30 ndu
0263 nassdwmiuiafuuaseisllum fauaReg nioedd
1) wummgswia LiPO wiednin uardmnuglisinit 2600 mAh
2) fhiwinlisnndi 165 niu
4.26.4 seaduiimmalulasinuwuunniiAnia
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szauAUABNdsIgEn liumadn 110 dB SPL

4.27 \A30efuning 3 U7 vila 2 Wl 1w 6 1ATRY WFTUTTILANENTIUNITUINIS
uazdamrszuunaui umasvasmigludsnansesaumnlnedminvays asa 9/2565)
ANANYUEHUFIY

4.27.1

<, = a fu aa a v a o«
LUULﬂ‘SBQWN'ﬂ?F\Q 3 UM YUA 2 VINUN

4.272 14339 uguiuiiu 3 §@ wuu Fused Deposition Modeling (FOM) %38 Layer
Plastic Deposition (LPD) w3aiiguivin w3ainin

4.27.3
4.27.4
4.27.5
4.27.6
a.27.7
4.27.8
4279

fuiidmiuaniduay litlaunda 250 x 250 x 200 Tadwns
viuvansnsesivgampiilabivosnin 260 ssmieaides
swfivdiansavhanuiaulagegalivesnit 30 ssmiwaltea
anunsassaduiduiannisfiud wie PLA , ABS leilusgiaay
awnsadausor1y USB , Wi-Fi uay Ethernet LAN 1ot
annsauTuszauRudla
aunsauduAeulladuiagmsfiivin

4.27.10 Tunsainlvdunsatntas aunsafunausaisninaile

4.27.11
4.27.12
4.27.13
4.27.14
4.27.15

fiwthaadwiuamuauaunsal vieduia vualidesndt 4 i
findouiteganiuzmsiiuvio litesndn 1 i

figunsal Air Filter dwiunsasenAvni U

fiin3esdhsodlu vunaliitfesndn 1500 VA $1usu 1 1A3aq

g RACK dmdunaindesiiunt Tassairadagianmén vie eafillon wieu

viulszadmiuie-Un uazdeldou

4.28 \duwanddn @ﬁ%’ﬁtﬂ?aqﬁuﬁﬁﬂw?ﬁﬁ 7U7U 100-917U
AMANYMLNUFIY

4.28.1

4.28.2

4283

4284
DA

Tanuila PLA w30 ABS

PNAFURIANENAN 1.75 Nadiuns

yummiinlaitfasndn 700 ndu sie 1 hu
aunsalfausuiuiuinssfinding 3 @ siia 2 Wasin Tulasanisiadu

4.29 ufnnUNIAllAuEFYYIMLETaUTINT TN AN 1 e

4.29.1

NuARMITEUULAERUNTA]

1) Nuiianfasvisuariduaredyyiuniotedunaiiiningaauniamd
AudainassdauAauaziuanmimamalulaguinnssu lsaieungaivaisine,

2) NuAangUnIinszedygIuniBuYaLsaIAIaYIBuITULIATaYIUVAN
921 5UFTIUNYAMANINGT

3) nuiiamgunIaiuassruudygunwuandes
4) NnuiangalusunsuuinisianisuazmuaugunsniszuzlnadnaudaIuny
NAN VUABNRNADIUTULAR
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5) NufinraavuutLIung A karyianssutuas wisuldsUfuams
4.29.2 mseusunsigaugunsalilasiu

p—

NuausuNMsigNuBUNsalsEUURIMMNLALEE

)

NUBLTUMS G NuaNIUeIa
nusysIMsIFnugayuswsnouna Al lavuianssutuas ngineinsmsausy

w

)
) nususINMsIgNuATaiuRTRg 3 3R viin 2 Fohun
)
)

B

rnaaldsumsusians wialasunsiusaamsineusy (Training Certificate) MNUIENARER Aunudn
Fwinendnie viavhsnuiing i
5 PuBUIUMSITNUSTUL B suABuTnweTuiUEe 1aeinensnmsausuasias

a -

Wsunsusiata vieldsuntssusaensinausu (Training Certificate) MU WM nan viadunudn
Swinorandae viswmihenuiisdes
430 swufuusigudaieassAr o 1w’
4301  giudsaiuiiumsuiulg sussazdesluguuulauniu Mawwan a.
431 uluRuwdmSuasuRmasuiiudn 31U 140 A2
ALANYEHUSIY -
4311 Juwtuiuvadalians awnsadsdgeuein Bluetooth 1
4312 aunsadeudedyaaliane Wilusrerlidosndt 8 was
4313  awnsoldnuswiuiuaeuiumesuiudnlulasainsla
4.32 UINNEMSUARNAALARILAULAR UL 45 A
AAnaEiusIY
4.32.1 @ u13avinauEIu Bluetooth
4322 Uasnuinminmeuivan
0323 asunnidises swanlitesnin 13y
1324  seaiuusenalivanssesusuanuinunveniinie
4325 Jundasunuwususnertuiuesuiwmesuiuidalulasinis
4.33 wasldrauimasuiiuidn 37Uy 140 %09
ﬂma”nmm:ﬁugm .
4331 sesirasannsoldnuasuimesuiuvidnlulasainsiavunaned
4332 seasiviuansonls
4333  smeaadujuuuuu Un/ln
4334 gaaldroumwaiuiuidnanunsanunszunnainmsanvaulaiiuseged
4335  AalANsSUTDUNATTIUMIMAABUMIAUNTEUNN
4336 fpdmiuldunnmdmiursuinwesuiuds
434 yavioadmiuiniad LED 85 §2 $1udu 2 9

o

o
AudNYUENUgIY
-“:v

4.30.1 Jururiundiannsaaasaiulnsvimi LED vuialivasnii 85 U7 1a
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430.2 aansasesiuiminldlidesndt 50 Alansu
4343 Tassasniagvhanminaunmd iamuuduse biiivsadaede
4.34.4 annseUiuamle
a.35 gunsainszareduninlians (Access Point) LUV 2 $1u2u 2 1AT8 (MUY
SIMIAIUAEANAN YT IUgIUNTSAmgUnsalias TruYRaNAuReT avuiFauiuIAY 2566 189
NTENTIATNAY uazuﬁﬁﬂs:grmmxnss.unmﬁmma.-:5’@14'1muuaauﬁamaf'waowu’mavu?uﬁ’m"ﬂ
nssnsamalngSaninvays A 9/2565)
AuANYLELS
4.35.1 awn3algunuNmsgIu (IEEE 802.11b, g, n, ac) leituat ey
4.35.2 gunsmyinnuiiadun il 2.4 GHz waz 5 GHz Tu SSID ey
4.35.3 annsanaviadayanuainigiu WPA, WPA2 uaz WPA3 laiusenaoy
4.35.4 fivpaFouraszuuiATatie (Network Interface) wuu 10/100/1000 Base-T w38
anin Fnuliiveunin 1 gea
4.35.5 a1u15avinulafuuiInsgIu IEEE 802.3af w5 IEEE 802.3at (Power over
Ethernet)
4.35.6 awnsasudyanavndilitesnii 3 Yesdyyin wazdsdyymvieenlidesy
N1 3 Fasdyan (3x3 MIMO) Uazansaviniuwuy Multiuser MIMO_ (MU-MIMO) latluagaia
4.35.7 saa'?um'su%m'i%"ﬂﬂ1'3chmsuummum?mi’lﬂl%’éwa (Wireless Controller)
4.35.8 a15aUTMITANIRUASAIIUNIMSFIL HTTP 130 HTTPS w38 SSH lawlu
9E9UBY
4.36 gunsainszatedeyqyas PoE (PoE L2 Switch) aun 8 9a9 mmu 1 1A389 (MY
N9 5IAIA LAY muanw:u.,wwwmswmadnmum Uunamfnswmwﬁf]m QUUIABY
fgurgu 2564 YaNsLNTNATIAY UALUATIUS YUANIZNTSUMTUSIITUAL AN SLUUADNA R DT Y8Y
whealudinansznsaumalneiiinvays aii 9/2565)
ANENYLEAUTIY
4.36.1 Idnwugmsvianlidesnin Layer 2483 OSI Model
4.36.2 ii Switching Capacity Uﬁagn'.i'] 16 Gbps
4.36.3 99393V Mac Address lalivasnin 8,000 Mac Address
4.36.4 wuawuanma's.,wtﬂ?/ama (Network lnterface) Wuu 10/100/1000 Base-T %38
A3 warausavinulan NN sgIu IEEE 802 3af w38 IEEE 802 3at (Power over Ethernet) lu
Yoadeiuls Swiulitsenit 8 ¥as
4.36.5 annsnuImidsnisgunsaiinulusunsuy Web Browser 161
4.36.6 ﬁé‘tgtu'lmlﬂuaﬂqan'\usvaqmsﬁmw’aqL'Tiauoiaszuumégsjwnn'n'aq
4.37 yalugandeslyqssivgdmivusznananin $1uau 20 yn
WTIE
4.37.1 awnsoid ausewazldauinivueialulasnaulnsaaaivianie q ldun
Arduino, micro: bit, Open KB 38 KidBright32 1

L]
i e . s Cha P
Ao, UTESIUNTIUNTT adio....... .......#.'..n':mn'ﬁ ave.... = L nssunng

AWD. NTTNANT GEV N st L R NITUATS

Inssnmquiaisassdmudauasiumontmaveluladuinniss lssdoungrmaisine dwnadniiy




93

4.37.2 fillupandesrmuazidealidesndn 2 & pixel
4.37 3 aunsadauseniuda UART wsa 12C 1iduagraion
4.37.4 fRauansmavin IPS munabiviesndi 2 1 uasiinrwandon 320 x 240 pixel
4.37.5 annsnansmula
4.37.6 annssofaningla
4.37.7 awnsoandningla
4.37.8 annsodanudula
4.37.9 @50 993aLa
4.38 -qa?ln“r’:ug'nvmﬁa"s'w‘iaswlum'umi Coding ¥1u2u 23 9
AUANYUENUII
4.38.1 Y9gUnIainaaasdinlATumMuIMeINsAIN $1Wu 1 99
1) UH2995 micro: bit wiawisuwin wvlitiesnin 1 wiie
2) WHRs Project: BIT w3awiguwin $ruaulitisanin 1 wmide
3) WHa2933 iKB-1 viawisuwin Suiulivssndt 1 mide
4) azuaUnes vualitieenii 6V 2A wnulitsunin 1 wine
5) ZX-SPEAKER wSafnin druaulivosnd 1 mule
6) ZX-POTV vi3adnn Iwaulivesnin 1 vl
7) ZX-SWITCHO1 w3afni1 wuldtssnii 2 wie
8) ZX-LED v3e@ni1 Sunulditieunii 2 wide
9) ZX-TM1637 wha995IaT 7 @ 4 wan 3nuliivasnit 1 vie
10) fidwaslwawmasiu SG92R Iwulivesnit 1 winy
11) vawaslvnsmwiauFlesiiusu BOL snamaseu 87:1 dunulitiesnit 1 mihe
12) a8 micro USB $2wuliitiosnidn 1 nude
13) JST3AJ-8 shwulidasnin 1 vl
14) JST3AA-8 $1uauliivssnia 1 ming
15) IDC4 Sunuliivssnit 1 wie
16) JSTAAA-8 aulivosnin 1 wiae
17) fedmiumsFeunsasu luguuuuwidevdededdvia
4.38.2 yaasulasanuenumsdeulan 9o 1 g9
1) fRudrusrenalawanadin hitfesnin 50 Bu
2) awnsavsznavainlassnunalndidnnseiing lalivaendn 16 wuy
3) spsfumsideuretuuah micro: bit IWMTustaey
a) seaiunsisuldndie Make Code uaz Python laillusgiaiae
4.39 kﬂ?aQﬂé’uﬁm“cgwmn'lp $1uu 1 JA309
4.39.1 aunsadeudadniundadldnfeuiulitesnin 4 &
4.39.2 fivesdmiudausolulasiwuvazeausiines
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4.40

4.41

4.42

4.43

D4

4.39.3 figasdnguv et HOMI lidoanin 4 vas

4.39.4 fivasdygroudesvuna 3.5 uu. Livisenin 2 ¥oa

4.39.5 31 Capture Card lusn

4.39.6 a*smanmw?.ﬁw%’auﬁ’uﬁ"a 4 foadtyeyed

4.39.7 awnsavuniniAlassninvinauaenananls

4.39.8 awsavuniningiale munnsgIu H.264 1a

4.39.9 filova waznsmin Aeq lodmsunuianaialala

4.39.10 s835UNash USB-C iaidausaludnaniumasls

4.39.11 annsavuiniflawanideasuugunsel Harddisk, SSD w30 Flash Drive &
4.39.12 :‘J'aawsim%ﬁ'm%'umuqunﬁv‘i’muﬁ':ﬁzwuﬁﬁms Windows uaz MAC
s1aUanld W10 6 dag e1liidesndt 3 was $1uu 10 sfa,
AMANWMTNUT

4.40.1 anuemuesaeln Litesnin 3 wns

4.40.2 fidruldnld Swauliivfosndn 6 vea

4.40.3 sesunszuainihlageaalivesnin 3,500 Tae
4.40.4 udnInTannaiaineegen vialialy
&oudnlu VCT 1 3 x 1.5 apwiliadung emibitesnd 20 wms 16A S 240
AMANYUETUFIY

4.41.1 Tanglviwila VCT 9u1m 3 x 1.5 sgmm.

4.41.2 anwemvesagi lidesnin 20 was

0.41.3 fgr3uudnlal Swvlsivesndn 4 Hes

4.41.4 1A59a51980YANMEN NUFBLTINTEUNN

4.41.5 fia@intdmsuila-Un

4.41.6 Aszuutasiunisldnszualriiudnlul?

4.41.7 sesunszudlnihlageaaliitesnin 3,500 Tas 16A

i3astuan uuu}u'l-ﬁ‘tfﬂﬁwuﬁﬂﬁ,w vunliitfosndn 25 8as $1uu 1 1ATes
ﬂma"n:umzﬁvuﬁm

4.42.1 fiyuausen livssnin 750 Jaa

4.42.2 fidnnugngubiviesndn 2 gu

4.42.3 fimuyielivaenia 25 dns

4.42.4 fishsimsvinan Bivosnin 125 dnsAaui

4.42.5 fiuswuay Litasnin 7 urd w3e 100 PSI

4.42.6 fimuTrsovuawmesihivesndt 1400 sou

nf'ia\n"muﬁvu n}’nuaztﬁun'h.iﬁaun'h 720P jfnnu 45 m‘%‘pq

Ll b -

4.43.1 s933uAuaden Litaunii 1280 x 720 finga
4.43.2 5933U Frame Rate litiaunin 30 fps
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4.43 .3 flulasivudananigly
4.43.4 annsoideuneriunasn USB 1o

5. AMVUALIANEINBUNER
sudiunswdnassniglu 210 Ju Yuuadtuiiasunuludyyviedonnasdumisde

6. vaninusilumsHiansanAnEandatEue

6.1 MWinsisaean lnsfinsannnsasuguanligiauenaindauauifiasuduniy
Yarimue

62 avmsUImsdNSariaayd anudvifisdondduleaueselaseils vieuwse vie
Wvseiietwanfiufiuseandenssrinmsiasants

6.3 Ussmﬂsw%aﬁwsmiﬂssﬂws’lmﬁtﬁnmmﬁné (e-bidding)

64 Foutaiausvzfouuuenauandayamavaiaogvandenvamyinsintifinsan
#e Tnswanansuay/v3 auandenazdawmsatutunemsfiiauesa dewannuauiiinndes warly
wnasuas/ s auarmdeadasdaduliuarseuedldaay warstymnaiavdddiidlalilagdne
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