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4. S18AAUBYAAMENYULLANIZVBINER
4.1 gaufuRnswmaluladeusudailvl d1ui 1 ya Ysznouse
4.1.1 YPVIAABALMITEUUTNBUALITN §17u 1 99 finmandiraluil

4.1.1.1 Ysznouse msdiassnsasemdsiunanaylwi
4.1.1.2 UsEnaumeuatuasanisuaInuiia, RPM, 3801w ECO uae Laniguvqil
4.1.1.3 Usznauseiasesiieaunuuas LCD ieuanasiatyvilunsidede
4.1.1.4 Usznaumauwlulusnuaz AL
4.1.1.5 Usznausmeurmuaumisidsuiisuazunavon
4.1.1.6 Uszneusheuandamsidensauinis
4.1.1.7 Uszneushemsmussamgiinisuen nelu wazuunnes
4.1.1.8 UseneusedhsedmiuTamaas DC uay AC
4.1.1.9 Usznoushedoduindeumenaweslniimioussuanidnsinisivavesind
4.1.1.10 Useneusiowesndmiudeusaiu L) Create EV Panel Trainers 8u 9
4.1.1.11 @NIUNINTaRANEIAMILAULEINTDE AR

ansavmstinneasdlaluideseluil
4.1.1.12 annsavhmsufiRnuausasudlui
4.1.1.13 annsaviimsufURszuunazaiuyssnaurasenumviug L
4.1.1.14 aunsoviimsUUR szuv eV Aildauldese
4.1.1.15 ansaviimsuiRssuulniiausesn
4.1.1.16 ansavimsufiaszuulniusegs
4.1.1.17 @unsaynmsuiuR First Responder Loop wagmsuinisdiamsidosi
4.1.1.18 aunsavihmsujuamstalganussuy HY
4.1.1.19 awsavmsuiRnisaseaeuszuy HY ideldau - Vaenselineu
4.1.1.20 mmsﬂﬁwmiuﬁﬁﬂaﬁu@ﬁmﬁmﬁ'mﬁ’u CAN U
4.1.1.21 @nsavinsu§uAesvniasaeudlnh
4.1.1.22 ﬁ’]l]’l'iﬂ‘ﬁ']m‘iﬂﬁﬁaﬁauﬁﬁmﬁmﬁmﬁUﬂTﬁLLﬁl‘UﬁEUuW%LNﬁ%UU EV
4.1.1.23 ansaviinsuiEnmauilutigmmsiususzuy
4.1.1.24 ansavinsufudnisunlutigvi CAN Ua
4.1.1.25 aansavihimsufudnisudletaymissuu HVAC
4.1.1.26 ansavimsuuinisunledgumnaasmsnia
4.1.1.27 annseviimsujiinisdumdeRenaraduszesq Tussuy
4.1.1.28 awnsavhmsufianisidousia L a$rauss BV
4.1.1.29 yaveaasUsznausme Software dmiunisujianimaaes
4.1.1.30 fiauosadosldumsuded i dudaunudmineaingudauiodunudmielu
Uszwelve Tnglviduvnzidiauasnm
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4.1.1.31 fiauesadesdmniougunsaifisndulunisvneaedinsudiy wazvnsRnsauaz
pusNNILHY
4.1.2 yvnaes ueineiuasiaiaaiuialui BV $1uau 1 gn finnauTRdiolud:
4.1.2.1 Yszneumenisinasamsivaveamasnunauay v
4.1.2.2 Uszneaumeuaruaianionnags, RPM, 380 ECO wagnsuanigumgil
4.1.2.3 Ussnaudnoinsesiloawnuuns LCD ieuanssatigmilunisiiiade
4.1.2.8 YsznoumpuduiusnuagAuss
4.1.2.5 Usgnausedueuaunsidsuiosuazdunasen
4.1.2.6 UsznaumeuaLmaignansine
4.1.2.7 Usznausedeiausuusiidenlsriusmusluwasiaiirsiaaoi
4.1.2.8 Usznousethredmiuiniees DC way AC
4.1.2.9 Uszneuseuaweslwinduindoudendenteuauannisivaresmdeny
4.1.2.10 anunsavihimsunsndeRanainmenuemiadnlulii
ansavimsinneassldluidoselud:
4.1.2.11 mmsmﬁWmiﬂﬁﬂ'ﬁ%’umauﬂ'\n’%uﬁuswu
4.1.2.12 awnsavimsufiansUaldauszuu HY
4.1.2.13 anunsavinmsuiimesihnurennsbuneines
4.1.2.14 annsavnsufiinismugunsuuanuniteiad
4.1.2.15 enunseviimsufuRmmuauduneines
4.1.2.16 awnsaviinsuiRssuudeans CAN U
4.1.2.17 anansevimsujURueime sgaanuna
4.1.2.18 mmsnﬁnmiﬂﬁﬂ’ﬁm'sﬁwmwumt,ﬂ%"aaﬁwnﬁmlwﬂﬂ
4.1.2.19 annsavhmsujiimsiusniuvasnitlnivazasienseud
4.1.2.20 aunsavhnsuiiRnisvhauvasimusduneiine sifussnndeunduiinansaiu
4.1.2.21 aunsavhmsuiiRnisudlutigmunaemes/eseaiuialwih
4.1.2.22 aunsovhmsuiiRnisutlatigmerfinunfvesszuudundou
4.1.2.23 aunsavinmsujuinisunlvlygmidiuyseneu IGBT uay PEM
4.1.2.24 annsovhmsuiRnisseyanulaunfivesawes
4.1.2.25 annsaviimsufiamsuiledgmiguiees
4.1.2.26 @wnsavimMUus maudlvauiaunfvesszuy HVAC
4.1.2.27 ansevmsufuamsudlulgunaasamimdn
4.1.2.28 ¥AvAaBIUTENBUAIY Software dmiunsujjiinmmaass

4.1.2.29 fiauenadeslddumsudsisiiiumunudminenndudavdedaunudminelu
Uszinalve Tnglvuvaeidiauesim

4.1.2.30 fiauosardesdansugunsaliidndulunamaasdlinsudiu wasvinisindauas
ausuNslg




4.1.3 s1usudlnih vunadn vuia @de aeuwan wieuszuuiude stuuTR wazauRuMITUT
d w3y neaauszuusaliiin Tuau 1 gn Aeswanidun
4.1.3.1 awnsnduiwiinldlivesndn 180 Alansu
4.1.3.2 anwnsavharandigegaldlivosnin 75 Alawns/dalu
4.1.3.3 awnsnidldlnaansenisysalaifosndn 70 Alawms
4.1.3.4 Ysznousipuoimesuuuyiln §alasta uivwdnntds vunmdslivesndt 2 Alated
w3Bu Motor controller
4.1.3.5 flywnlitesndt AUEIVBWITH 1,800 Ui, AIUNINVDIAITH 1,150 1. WAz AL
gar03iIn 550 wul.
4.1.4 yowlawaimessogusudliin 9w 1 ga Ysznoume
4.1.4.1 YDIMBINITUANT 96V YWIA 10KW dmiusaeus EV 31uu 1 gaiasiuasiden
4.1.4.1.1 ansanyuseulagegalitiosndn 6500 seusiound
4.1.4.1.2 §if1 Rated Current aglutas 100-110 Amps
4.1.4.1.3 e Rate Speed lLiouni 3000 rpm
4.1.4.1.4 5¥U18ANTBUMY DN
4.1.4.2 wawsiwuurindBey dvuneussiulwii 72 v fidmnuglitionnda 50 Ah dwau 2 4n
4.1.4.3 naeanuAusaini awnsnsesiu Battery 48V, 60V, 72V 1uiu 2 40
4.1.4.4 yaweswiwiaufiesdiuiu 4 s Mdwewmeilitesndt 3,000 W $1uu 1 4n
4.1.4.5 Fovun 12 ih Sunawesiwiihunelsiesndt 3,000 W S1uru 2 49
4.1.4.6 yanawaidnseusudlnin §1uIu 1 40
4.1.4.6.1 awnsoldlanuusediulni egluta agv-72v
4.1.4.6.2 Masdiugagaminfiu 3 kw
4.1.4.6.3 SYARULTILALVTNIDUARING
4.2 yjiRnsmaluladiniosnainunsdaaies S1uu 1 yn Ussneude
4.2.1 xmeenulinududmivaumanems (Agriculture Drone) $1U7u 1 40 fswandunselud

4.2.1.1 vweauiaussyansiitasnd 40 dns

4.2.1.2 $miimsvinlidesnii 11 was

4.2.1.3 dminunnitandmiuiudu (suasdanu) lidesnds 85 Alansu

4.2.1.4 sgpznarlunisiuussiuds lidesndn 7 uifl, seeznanlumsiueieavan lives
N1 18 ui

4.2.1.5 musalumaiaugeas liveendt 10 wes/Aui

4.2.1.6 szvrgaaniunsiu litoendn 90 wns

4.2.1.7 Sluedmiuauaunsiu 1 yn

4.2.1.8 uunnes vwnANgliioendt 30000 mAh 52 VDC wiafindt 31uau 2 4

= 3 WY, ao/



4.2.1.9 Wiuw$a uwuAwe3 $1u 1

4.2.1.10 wiosthulndmiumiauunned aualiidesndn 12,000 W

4.2.1.11 gyugnsuseninsim agdesiiiumsinvinsziudeauiviiaveusoyananisuen
sy 2 9 Tnslunisfudseduludd 1 iddunisiiiaseanysaineunisdewouau Taegauznis

o

Ussmasiandesiuiingoumldinglunsdiiiunsvinseiudy

4.2.1.12 gyugnsUTENINTIAY wwdaaruiunstunsdeutumiseanu nanv. uaznsunisdu
Tngveluoygnlumsldnueimeasnliautulifuyrainsvewminedesiuigwesys agaes 2
viu IaSeauyseinounmsdaeuau laegrugnisuseniasimdesiuiaveusilddalunmsduiduns
Junsilounazvsluaygyn

4.2.2 yarlnenAelIAUTU (Unmanned Aerial Vehicle, UAV) §71u7u 3 90 Mswazdearolui

4.2.2.1 fszeysvariulnagegaegluin 2-4 Alawns

4.2.2.2 fisvazandulauiugean 38 uni

4.2.2.3 Ysznaumpszuulduweidmivtielunisaaen

4.2.2.4 Usgnoufeuunmedila Li-ion mnuglidesndt 2,450 mAh Tnefisvavianmsmsalil
11NN31 60 U

4.2.2.5 svuvasdryarasile Sdsdedyayn (EIRP) firnnufl 2.400-2.4835 GHz, 5.725-5.850
GHz

4.2.2.6 Uszneumendssdrenmianuazidenlivesndn 12 dufinea wasanuavidenilels
ffount aK: (3840x2160 Pixels) fisismamsaeamliviosnia 24 isuseiund

4.2.2.7 fwiunrsnadmiulvgiseu ldlumstinujuRauaueimeaeiul faudy

[

4.2.2.8 figonawrsdmiuianitanduniaiulyyusedvg (Artificial Intelligent: Al)
4.2.2.9 aansoeenondnyaun Mg Application fildunuls
4.2.3 yafl neruwvugn1AR uAul$ALTY (Unmanned Ground Vehicle, UGV) §1uau 1 40 &4
seasiBoareluil
4.2.3.1 yjusudldoudl (Mobile Robot) wila 4 &8 $1uu 5 ¥a
4.2.3.1.1 ldunanasy OS Ubuntu for arm 64 \JussuumiuauszuudjuRnisvueus
(ROS2)
0.2.3.1.2 gunsaiiamuaussgeglundes wiansuihiy ileazmnlunislduuaniuinm
4.2.3.1.3 fimigyszananana (CPU) 1y Quad core A76 ARM v8.2 iBuwinviegs
nn
4.2.3.1.4 whwAnumsss1tansm RAN fluue 4 GB

—
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4.2.3.1.5 § Port WU WoudasruuLinisa (Network)

4.2.3.1.6 annsadieusafiusyuu Network wuu Wireless et

4.2.3.1.7 50a5umsvinnuvesszuuljuRn1sale micro SD card

4.2.3.1.8 flan pin-header s835un1sreiugUnsainIeuen

4.2.3.1.9 fivewio USB atiey 2 189

4.2.3.1.10 sosfunsidensieiuveme micro HOMI 16

4.23.1.11 mimuaumimé‘aulm (Motion controller) 64 STM32 Controller

4.2.3.1.12 muiududugegaegi 1.2 wasdeduil

4.23.1.13 muiuduwugeanogi 7.8 sifouseiund

4.2.3.1.14 ansamuauueussyeslng (Remote) Wnuilaiisald

0.2.3.1.15 annsomuamiusudlsdaszlnglifionssuuujiRnnsvusud Joystick on
board)

4.2.3.1.16 erwanusolumsiuimingian (Maximum load) 8 Alan3u

4.2.3.1.17 5935umsileulusunsunae ROS2 Foxy Fitzroy Version, Bottom
C,ROS/C++/Python

4.2.3.1.18 YusuAltnaeawuy 3 IAlunsussananann aAuasdenesnIw Depth
1280x720, RGB 1920x1080

4.2.3.1.19 Yedudavuin 10.1 &7

4.2.3.1.20 WIEAUIIMUY micro sd card Bualidasnii 32 GB

4.2.3.1.21 allemslda
4.2.3.2 Y9SluvAIuAN 91U 5 YA MITUaLLDLn

4.2.3.2.1 Transmitter Channels 6 Ch 91u3u 1 9n

4.2.3.2.2 @3 Fixed-Wing/Glider/Helicopter

8.2.3.2.3 fivadeyeieuanud 2.408-2.475 GHz Bandwidth 500kHz

4.2.3.2.4 A1 RF Power liitfosndn 18 dBm

4.2.3.2.5 inmsinsvadyein Modulation Type Wuutia GFSK

4.2.3.2.6 Receiver Channels 6 Ch 917U 1 99

4.2.3.2.7 d w3V Fixed-Wing/Glider/Helicopter

4.2.3.2.8 f¥19dyauniud 2.408-2.475 GHz Bandwidth 500kHz

—
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4.2.3.3 9m Flight Controller 971u3u 5 40 fasgaziden
4.2.3.3.1 UsznaumeniieUizananawuy Advanced 32bit ARM CortexMd high
performance professor, can run NuttX RTOS real-time OS
4.2.3.3.2 I3 wuvestesdyyuiesn dwsu PWM/Servo litasnin 14 ga3 Sy
4.2.3.3.3 annsavinsideusierinuguuuumsifeusiouuu UART,I2C,SPI wie CAN 18
4.2.3.3.4 Y5znNouUnIb 58UV backup power and fail-safe co-processor
4.2.3.3.5 awnsaldlaluluunnisniuAuwuy Auto mode wag Manual mode
4.2.3.3.6 Usenaumae Micro SD @ wdu flight data recording
4.2.3.3.7 Usenausie Processor ¥t 32bit STM32F427 Cortex M4 core with FPU - 168
MHz, 256 KB RAM
4.2.4 gauszananasruumuAunienTUsunsulyyWsEAvgdanior S1uiu 1 yn dasioasiden
soluil
4.2.4.1 gaUsTananawuy Industrial PC (IPC)
4.2.4.2 UYsenaume Processor wuuthin NVIDIA Carmel ARM ® v8.2 64-bit CPU, 2x @ 1.5
GHz, dx @ 1.2 GHz 3eAn
4.2.4.3 Usznausme gunsal Graphic Controller wuuwiln 384-core NVIDIA Volta™ GPU with
48 Tensor Cores @ 800 MHz #38#n7
4.2.4.6 Ysznoumemiisaudmdnuuuela LPDDRG vwnauglitioendt 8 GB RAM w3
AN
4.2.4.5 Usgnausetasdggo Digital Input latieenin 4 Yoaniednin
4.2.4.6 Usznousiedesdeyyi Digital Output lsivoandn 2 Heavsannii
4.2.4.7 Usznausmieteddygyin Interface fasaluil industrial Ethernet ax RJA5 (2x support
PoE PSE IEEE 802.3af 15 W), 3x USB 3.0, 1x USB 2.0, 1x COM (1x RS 232 / 422 / 485) %39
finan
4.2.4.8 fiszfumstlosiuanizuandenlisngt IP20 wiednin
4.2.4.9 WsunsullgygUseavgdaaioy (Artificial Intelligence: Al) Ass18azIBn
4.2.4.10 Usenausme License dm3U Industrial devices
4.2.4.11 Usenaumeaunannasy Developer Tools dvsullisulusunsu Al
4.2.4.12 mseulusunsududnwiug Drag and Drop

4.2.4.13 ansaidenld CPU w3e GPU weyldsinsuiulunadilday

A33UNTT
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4.2.5.1 YAMAaBIN3¥91UYe Raspberry Pi (Crow pi) $1u7u 10 ¥a daseasidensoluil
4.2.5.1.1 \Duynguniaifanunsasewnfiumitessaiana Raspberry Pi

4.2.5.1.2 Usznaumsvadudavualuginil 6 in

4.2.5.1.3 Yszneusislugandes, d1lwiBuzzer, wuweiganitleia, ulumunu, aing,

gunsnivaanLED waz Yasdmivdeunasinglwlifiugunsed

4.2.5.1.4 gunsaiisvunussyeylundes 3ensuilnin weazmnlunslinuuasiivinm

4.2.5.1.5 fimireuszanananana (CPU) {uju Quad core A76 ARM v8.2 Liiguivinwiogs

i

0.2.5.1.6 WgAUNTITIATI RAM flvwm 4 GB

4.2.5.1.7 1 Port wuu Wenseszuuiinisn (Network)

4.2.5.1.8 annsnidousaiuszuy Network uuu Wireless 1¢

4.2.5.1.9 5995UM3¥uvaIsEUUUURNSME micro SD card

4.2.5.1.10 fivn pin-header sas5unssiafivgunsaineuen

4.2.5.1.11 fipesie USB peevan 2 vas

4.2.5.1.12 s935umslieuseruaesie micro HOMI 1§

4.2.5.1.13 Usznausng gunsalidiuewsdmivueia Raspberry Pi Fasteluil
4.2.5.1.13.1 ane\iiouriass Micro HOMI to HDMI mnueegatios 1 wms
4.2.5.1.13.2 WA MUY micro sd card vualiitiosndt 32 GB

4.2.5.1.13.3 yaunastngliiuy USB TYPE-C ianansagnaussiuluiinliag
Tusing 4.8-5.3 Viazausadenszualvilidssnda 2 ueud
4.2.5.1.13.4 wiuAduaiaiazindliansy
4.2.5.1.13.5 wiauglensldin
4.2.5.2 yavinABIuasA Raspberry Pi (PICO) S1uau 10 4a feseazBeasoluil
4.2.5.2.1 Usenausmie CPU wuuaiia RP2040 ARM CORTEX-MO+ 133MHz 56PIN QFN
TYPE RUN 1.8V-3.3V &l RAM nelu 264KB wiaulusunsau QSPI FLASH neuan 2MB
(W25Q16JVUXIQ)
4.2.5.2.2 sioldau DOWNLOAD TUsunsuwnuasnlalaensania USB PORT ON BOARD
4:252.3 ‘fl’;’JLl.UU MICRO USB 1.1 970 COMPUTER lwaneuwuu USB MICRO
4.2.5.2.4 3 PIN ON BOARD ARM SERIAL WIRE DEBUG (SWD) PORT
4.2.5.2.5 LOW-POWER SLEEP uay PQRMANT MODES

4.2.5.2.6 DMA CONTROLLER, FULL NNECTED AHB CROSSBAR
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4.2.5.2.7 ON-CHIP PROGRAMMABLE LDO

4.2.5.2.8 26 GPIO WUU MULTI-FUNCTION (lva1udt 3.3vI0)

4.2.5.2.9 2xSPI, 2x12C, 2xUART 3x12 BIT A TO D (500KSPS), 16xPWM CHANNELS

4.2.5.2.10 GPIO v81 CPU Ssanansadauiumiidinsyianlils 8 suuuy felusunsu(s
STATE MACHINES) 1ty Feuniu RX, TX, SDA, PWM a4 a@zainlun1seaniuy

4.2.5.2.11 TEMPERATURE SENSOR n1elu CPU

4.2.5.2.12 wieuil LIBRARIES naadinenans nsauiumiavwuunauetly CPU

4.2.5.2.13 POWER SUPPLY 91el¥ifiuuasna 1.8V fia 5.5V Wi012435 REGULATOR 3.3V ON
BOARD anunsaeldaunuaulvans AA nio AAA 3v-4.5V 1a

4.2.5.2.14 anansoldnmwiluns@eulusunsuld wu C/C++ SDK %38 MicroPython fila
4.2.5.3 YAVIAABIUDSA Nvidia Jetson nano 1uu 10 YA AIs1oaziden

4.2.5.3.1 Usznaume GPU 128-core NVIDIA Maxwell architecture GPU

4.2.5.3.2 Usenaume CPU Quad-core ARM® Cortex®-A57 MPCore processor

4.2.5.3.3 YsenausieMemory 4GB 64-bit LPDDR4

4.2.5.3.4 Storage micro SD laitieenin 64GB

4.2.5.3.5 Video Encoder 1x 4K30 | 2x 1080p60 | 4x 1080p30 | 9x 720p30 (H.264/H.265)

4.2.5.3.6 Connectivity Gigabit Ethernet, M.2 Key E

4.2.5.3.7 5xUUNRANIZUIEAINTOU

4.2.5.3.8 Power Supply d@vsuuasn Jetson Nano 5V - 4A wuu [J25]
4.2.5.4 YAMAaaIUR’A Arduino Uno §1u3u 10 A fis1aziden

4.2.5.4.1 Usznaume ATMega328P Processor #3a#nn

4.2.5.4.2 UYsenaumis Memory AVR CPU at up to 16 MHz #38/nin
annsasenasgunsal aeluils

4.2.5.4.3 2x 8-bit Timer/Counter with a dedicated period register and compare
channels

4.2.5.4.4 1x 16-bit Timer/Counter with a dedicated period register, input capture and
compare channels

4.2.5.4.5 1x USART with fractional baud rate generator and start-of-frame detection

4.2.5.4.6 1x controller/peripheral Serial Peripheral Interface (SPI)

4.2.5.4.7 1x Dual mode controller/peripheral 12C

4.2.5.4.8 1x Analog Comparator (ACAWwith a scalable reference input

ﬁ“l“\“"f’ USESMWNTSUNIT e T AS54N1S ....Q%;?Q-....nimms
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4.2.5.4.9 Watchdog Timer
4.2.5.5 ¥AVAaRIUDIA Arduino Mega 2568 Rev3 U1 10 Yn MaT1aziden
4.2.5.5.1 Usenaumie ATmega2560 Processor ©3afni
4.2.5.5.2 Ysznause Four 8-bit PWM Channels %#38#ni
4.2.5.5.3 Usenaunae Four Programmable Serial USART #38#inin
4.2.5.5.4 Usenaume 1/O 54 digital, 16 analog, 15 PWM Output #38RN71
4.2.5.6 YANAGBIURIA Rasberry Pi 5 $1uIu 10 4a MIsI8azLon
4.2.5.6.1 Us¥naumae Broadcom BCM2712 2.4GHz quad-core 64-bit Arm Cortex-A76
CPU %306n1n
4.2.5.6.2 Usznaunay VideoCore VIl GPU, supporting OpenGL ES 3.1, Vulkan 1.2
4.2.5.6.3 Usznoaunitasdeyga Dual 4Kp60 HDMI® display output with HDR support
4.2.5.6.4 Usenaumetosdyqnd Dual-band 802.11ac Wi-Fi®
4.2.5.6.5 Usznaumetesdye Bluetooth 5.0 / Bluetooth Low Energy (BLE)
4.2.5.6.6 Usznaumstosdmiuld microSD card slot, with support for high-speed
SDR104 mode
4.2.5.6.7 MiwAUNIITTIAT1 RAM fvuin 4 GB
4.2.5.7 yaveaad 10T dwiulsaioudanioy 9w 1 g dasgaviden
4.2.5.7.1 UDIANAADINTOUNUNAD re Terminal - RPI CM4 and 5-Inch Cap Multi-Touch
Screen 14U 1 YA FITI8ATIDUA
4.2.5.7.1.1 fivihsUszuanaliviosnidi Broadcom BCM2711 Quad-Core Cortex-A72
(ARM v8)
4.2.5.7.1.2 fiwirgAudavwan (RAM) Luu LPDDRG aualivaunin 4 GB
4.2.5.7.1.3 fimhedaiutayauwuy eMMC vuialitdesndi 32 GB
4.2.5.7.1.4 saa¥unsideusiauuulians Wi-Fi wuu IEEE 802.11b/g/n/ac d0981uAI"ad
2.6 uag 5.0 GHz wisy Bluetooth 5.0
4.2.5.7.1.5 fivoadousie Micro HOMI Smuaulitfesnin 1 dos
4.2.5.7.1.6 flugauuy Built-in #ail
4.2.5.7.1.6.1 Real-Time Clock
4.2.5.7.1.6.2 Accelerometer
4.2.5.7.1.6.3 Encryption
4.2.5.7.1.6.4 Light Senso
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4.2.5.7.1.7 Sivpadousiauuu USB s1uulitesndn 1 veq
4.2.5.7.1.8 fiwihaeduda vualitesnin 5-Inch IPS LCD 1280x720 Resolution

4.2.5.8 uaianAaBY M5STACK CoreS3 ESP32-S3 91uu 1 99 seswauLoen

4.2.5.8.1 fimireUsvananalaitfosnit Duel Core Xtensa LX7 CPU running # 240 Mhz

4.2.5.8.2 5995 Wifi 2.4Ghz

4.2.5.8.3 fiviheanudvan (RAM wuiabivesnin 8 MB)

4.2.5.8.4 fimhedaiudeyaruin 16 MB
4.2.5.9 yawuweslulasraulnsaaasiuau 10T 317U 10 9 fiswaviden

4.2.5.9.1 LCD1602 31u7u 1 1

4.2.5.9.2 Servo 91U 1 M

4.2.5.9.3 Potentiometer $1U2U 1 62

4.2.5.9.4 Motion Sensor (Tilt Switch) 317U 1 M

4.2.5.9.5 Active Buzzer 97U 1 ¢

4.2.5.9.6 Relay 972U 1 61

4.2.5.9.7 Switch 374U 1 &7

4.2.5.9.8 Button (large) 317U 1 #

4.2.5.9.9 Button (small) 911U 1

4.2.5.9.10 Button cap (red) 91u7u 1 ¢

4.2.5.9.11 Button cap (white) 37171 1 61

4.2.5.9.12 RGB LED 7w 1 62

4.2.5.9.13 Red LED 97u7U 5 M

4.2.5.9.14 Green LED 911U 1 #7

4.2.5.9.15 Yellow LED 372U 1 $1

4.2.5.9.16 Blue LED 7u3u 1 ¢

4.2.5.9.17 NPN Transistor (8050) §7u2u 2 ¢

4.2.5.9.18 PNP Transistor (8550) 31u3u 2 #7

4.2.5.9.19 1N4148 Diode 31U 2

4.2.5.9.20 1N4001 Diode 971U 2 617

4.2.5.9.21 Resistor (220€0) 372U 16 2

NERHANY 00 scedTiieees ATTUNTT
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4.2.5.9.24 Resistor (100kQ)) §1u2u 5 i1

4.2.5.9.25 Resistor (IMQ)) §7u7u 5 62

4.2.5.9.26 Resistor (5.1MQ)) 4w 5

4.2.5.9.27 Breadboard 31u3u 1 61

4.2.5.9.28 Hookup Wire Set 31U 1 ¢

4.2.5.9.29 Male to Female Jumper Wires 37U 20 63
4.2.5.9.30 Header (40 pin) 37U 1 77

4.2.5.9.31 Band Resistor Card 37U 1 M

4.2.5.9.32 Analog Joystick LUU 2 WNW 31U 1 2
4.2.5.9.33 Relay 911U 1 i

4.2.5.9.34 Big sound, big microphone for audio detection 917U 1 i
4.2.5.9.35 Small sound, small microphone for audio detection 37u3u 1 @3
4.2.5.9.36 Tracking, small IR sensor 91uU 1 A
4.2.5.9.37 Avoidance, IR sensor 311U 1 61

4.2.5.9.38 Flame 974U 1 M

4.2.5.9.39 Linear hall, hall effect sensor to detect magnetic 37U 1§13
4.2.5.9.40 Touch sensor 31U 1 M

4.2.5.9.41 Digital temperature, thermistor U 1 i
4.2.5.9.42 Active buzzer, audio output 311U 1 57
4.2.5.9.43 Passive buzzer, Piezo buzzer 371U 1 67
4.2.5.9.44 RGB LED, Through-hole LED 97u2u 1 #2
4.2.5.9.45 SMD RGB, SMD LED 317w 1 1

4.2.5.9.46 Two-color, through LED 37U7U 1 /7
4.2.5.9.47 Mini two-color 37U 1 §1

4.2.5.9.48 Reed switch 37u7u 1 617

4.2.5.9.49 Mini reed switch 37U 1 67

4.2.5.9.50 Heartbeat 971u3u 1 672

4.2.5.9.51 7 color flash, auto flash LED 97u2u 1 ¢
4.2.5.9.52 Laser emitter $7UU 1 A7

4.2.5.9.53 Button, push button $1upy 1 M

4.2.5.9.54 Shock 91U 1 #17
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4.2.5.9.55 Rotary encoders $7u7U 1 67
4.2.5.9.56 Light cup 97U 1 M
4.2.5.9.57 Ball switch 312U 1
4.2.5.9.58 Tilt-switch, mercury 37U 1 M
4.2.5.9.59 Photo-resistor, LDR §1U7U 1 #3
4.2.5.9.60 Temp and humidity 37u7u 1 ¢
4.2.5.9.61 Analog hall 3971uu 1 61
4.2.5.9.62 Hall magnetic 917U 1
4.2.5.9.63 18B20 temp 31U 1 M
4.2.5.9.64 Analog temp, thermistor 37U 1 #7
4.2.5.9.65 IR emission 371U 1 617
4.2.5.9.66 IR receiver 37U 1 M
4.2.5.9.67 Tap module 37u2U 1 M
4.2.5.9.68 Light blocking 41U 1 ¢
4.2.5.9.69 Project Box 9147u 1 Naea
4.2.5.10 A WisBlock 412U 1 YA AI5 181880
4.2.5.10.1 RAK4631 LPWAN Module
4.2,5.10.2 RAK19007 WisBlock Base Board with 4 sensor slots and 1 10 slot
4.2.5.10.3 RAK19001 Dual IO WisBlock Base Board with 6 sensor slots and 2 10 slots
4.2.5.10.4 RAK2023/RAK12035 Soil Moisture Sensors
4.2.5.10.5 RAK12019 UV Light Sensors
4.2.5.10.6 RAK12011 Barometer WT Sensors
4.2.5.10.7 RAK12010 Ambient Light Sensors
4.2.5.10.8 RAK1903 Ambient Light Sensors
4.2.5.10.9 RAK1906 Environmental Sensors
4.2.5.10.10 RAK12005/RAK12030 Rain Sensors
4.2,5.10.11 Two RAK5802 RS485 Interface Modules
4.2.5.10.12 Two RAK5801 4-20 mA Interface Modules
4.2.5.10.13 Two RAK13010 SDI-12 Interface Modules
4.2.5.10.14 RAK13101 with GSM/GP

capability
4.2.6 pRNTIMBILUUNITIAMTUNUUTEINAATUG: $1U9U 5 YA AITeasidyn
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4.2.6.1 Operating System Windows 11 Pro / Windows 11 Home

4.2.6.2 Memory wuuwtia Dual Channel 5200 / 4800 MHz DDR5 16GB (2 x 8GB / 1 x 16GB)
4.2.6.3 SSD M.2 (Gend) muglsivfosndn 178

4.2.6.4 Display 15.6”’

4.2.6.5 GPU DDR6 A mgliivieendn 8 GB

1.3 yadealiolinsesiliihuasdilnvsedndeeusatslnl S 1 ga Usenaudae

4.3.1 wnaudfiessuau 2 1ies Mvasdun
4.3.1.1 aw1sadnAnszua AC Lalutas 0 - 600.0/1000A +/-2%rdg+/-5dgt (50-60 Hz) +/-
3.5%rdg+/-5dgt(40-500 Hz)
4.3.1.2 awnsninAnszia DC 1alutad 0 - 600.0/1000A +/-1.5%rdg+/-5dgt
4.3.1.3 anunsatarusaiulnin AC 18idn 6/60/600V (Auto Ranging) +/-1.5%rdg+/-4dgt (50-
60 Hz) +/-3.5%rdg+/-5dgt(40-500 Hz)
4.3.1.4 annsatanusadulvih DC l6fdn 600m/6/60/600V (Auto Ranging) +/-1%rdg+/-3dgt
4.3.1.5 awnsaann Anudtuniu 1afa 600/6k/60k/600k/6M/60MQ) (Auto Ranging) +/-
1%rdg+/-5dgt (600-6M) +/-5%rdg+/-8dgt(60M)
4.3.1.6 aansa¥ar Capacitance test 1¢7if1 400n/ap/a0MF (Auto Ranging)
4.3.1.7 anansaiamanuiinszualwity 1ife1 10/100/1k/10kHz(Auto Ranging)

4.3.2 \ASpIAdRUALILLATALRBLIBMULATIRea 1 1A3ee MaTeaiBen
4.3.2.1 annsavinmveaeulalugisussiulvi 50-100 v
4.3.2.2 fiAnsunats 100 M Ohm # 500V
4.3.2.3 fidnt9n15TausnifiusyavEnn 0.100-500 M Ohm @ 500V
4.3.2.4 ANANNULUEN +/-2%rdg+/-2dgt
4.3.2.5 @unsninainuauniulugg 40-4000 Ohm

4.3.3 szuvinfdwessalwi 91w 1 gn Asvaziden
4.3.3.1 annsavinsneaaulaludisusauludn Voltage range 0.001 V to 2 V (mV range) 2 V
to 600 V (V range), 1000 V DC (on-CAT rated circuits)
4.3.3.2 gwnsnvimsvaaounssiulniuuutiia Voltage type: Trms, AC way DC 14
4.3.3.3 g@1u1507mA1 Continuity/Resistance Measurement range Digital display 0.01 Q to
999 k) Auto-ranging, Measurement Range Analogue arc 0 Q) to 1 MQ log scale, Test
voltage 4 V DC to 5V DC
4.3.3.4 @3150¥N15NAAY Insulation testing Measurement range Digital display leilusa
0.001 MQ to 999 MQ) Auto-ranging
4.3.3.5 a130YINNIVAaau Loop impesance testing
4.3.3.6 @ 13vIINseaau RCD testi

AN s/ sysunsIums \%’ﬁ O7nLPC. a550ms
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4.3.3.7 @ 130vinN1svaaeu Earth testing
4.3.3.8 ansaldlanulnit 220 VAC 50 Hz vie gunsaiusussaulsediu (Adaptor)
4.4 qmwmaaamema?muaum’lw% T 1 9 Usznausae
4.4.1 gavnapsaniysasasudinii 1w 1 9n finauaniRrelui

4.4.1.1 Yszneumemsdnasamsivavemdsanulnih

4.4.1.2 UsEnaumeuns LCD W3auuwviug1sauasmMILaninIweauuein

4.4.1.3 Ysznaumemsdnasuaznisuananinnisivaveandanulni

4.4.1.4 Usznausasudenysuinnszsaunsvnia

4.4.1.5 Usznousheweindmiuidauseiu L Create EV Panel Trainers 81 9

4.4.1.6 Uszneuseuiiu/vyn

4.4.1.7 Uszneuiedinddnnsidouseuins

4.4.1.8 Uszneudemuauiiiouuussiuuasgumaiuumae’ HY

4.4.1.9 Usznaudensinasnasiunneiuaziaiasusalus

4.4.1.10 Uszneudetasedmiuiniens DC uax AC

4.4.1.11 Usznaumemiuwnsniaianainmienuiomiednluia
awnsavinsiinnaseddlushdeselui:

4.4.1.12 awnsavihmsufuinisaniisalnihnssuaadu - waiden

4.4.1.13 gnsoynmMsufUiin1s19asmIvivsneudeauuesn

4.4.1.14 aunsavhmsujuinisaniiivsalwvhnssuaadu - anva

4.4.1.15 ansevhmsuiinisasasdunesinesivihnssuaady

4.4.1.16 annsavhnmsufiRnsmsinuvesaaniivisag DC

4.4.1.17 awnsavimsujuiinisasasudadli DC/DC

4.4.1.18 @un30viNSUHURANIINNTATIITURSTIAULALNTEUA

4.4.1.19 annsaviimsujiinisanulasndsvesaniivns - RCO

4.4.1.20 annsovhmsuiRnisanduiuaznisdeansueasunivuy

4.4.1.21 annsavimsufuinmsnisdansaunsaiuinmssneudlnia (EVSE)

4.4.1.22 aunsavinmsujuanmsgenawaianiviia

0.4.1.23 ansovhmsufiRnsensdidessuisrtunsudlatigm

4.4.1.24 awnsavimsuuinisunsaniilvnia

4.4.1.25 awnsavihmsujudnisnisudladlgmanuduvaivesiidiensouaraeiaila

4.4.1.26 eusavimsujuanisnisuniddamdeiinnainlunisuen
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4.4.1.27 anynseviimsufuanisnsudlaldgmennuliaunarasania
4.4.1.28 awnsavinsufuiinisnisseytedanainved Central wag Proximity Pilot
4.4.1.29 awnsavimsujuinisnmisutlulgymderianan EVSE
4.4.1.30 anrsavimsufiRnismauiludigmsansenuvesgamaiifiguiuly
4.4.1.31 yavaaeIUsenaume Software dwiunisujianismaass
4.4.1.32 fiauesadeslisunsussidlidusumusmingangudaviefunmismingly
Usznelne Tasliduvnidiauesie
4.4.1.33 flavenmdesinmdsugunsaiisuiulumsvnassliasudou uagyimsAndauaz
aUINNISITY
0.4.2 YANAABILUAABY EV UAT WHI13a $1uu 1 0 ﬁﬂmauﬁ'ﬁﬁw\'aiﬂff:
4.4.2.1 UsznousensuanslAsiaduagn s uueILunnes HY
4.4.2.2 Ysznoumemsiasawarnsuaninmnsinavesndsaulni
4.4.2.3 Usznoumedudensniin1svnia
1.4.2.4 Usznousie wosndmiuidouseru LI Create EV Panel Trainers 84
4.4.2.5 UsznousheuiEu/vyn
4.4.2.6 Usznaudeainddamsidenseuinig
4.4.2.7 Usznaushemunuiitoufugamgiiuunings HY
4.4.2.8 Usznousien1ssnasaeasuunneiuasiniasmsalusi
4.4.2.9 Uszneudetaradmiuiniges DC way AC
4.4.2.10 anunsoviimsunsntaRanainmenuiamiosnlulia
annsavimstinnaasslaluidedelud
4.4.2.11 @ansaymsufiuR First Responder Loop wazmsu3nisdinnisifessie
4.4.2.12 mminﬁm1'51J§ﬁ'ﬁﬂixmumsamwé’muﬁm%’mmmLma‘%‘ HV
4.4.2.13 a@u130vnsUJURIENTUI AL 9T
4.4.2.14 a30vnsUGURMAIUANNTIIST
4.4.2.15 anunsavimsufuRd GHﬂLUBQWULﬂU'JﬂUﬂEJQLLUﬁlWI’f)?i; HV
4.4.2.16 aunsaviinsufoRsruunsdamsuunned HY
4.4.2.17 mm'snv‘im’rsﬂg“ﬂ’ﬁiumal,m“Lsuaauummas HV

4.4.2.18 annsavimsujuammuaulagauaznsngiadu

a

4.4.2.19 @aansayimsufUuRnTEuIuNISESNAULAE N TNAADY

4.4.2.20 aansavhnsUiURnsUuausRadLuAme3 HY
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e

4.4.2.21 @wnsovinnsufUuRn1sAsIvER LA AIUAN NN
4.4.2.22 5oVt sufuR Emamaamummnummr’ﬂm{]mmummema‘% HV

4.4.2.23 gnnsaviinisufudnisunledeyvn CAN Ua

asey

4.4.2.24 anansavinmsuiRnsuiletdgwiszuudming HY

wa

)
i
4.4.2.25 annsavimsuuanisunlvlygmenuduivaivesneuuna
70R
4
)

4.4.2.26 @u150vNsU{U nmur'ﬂ‘u{lcgmwaa"lumamm

v

4.4.2.27 awnsavinnsufuse U‘W]L‘ZML‘GEJ?V]NQW&']@

e

4.4.2.28 anynsavimsuiuansunlalgmdefanainvesssuunisvsa

a wa

4.4.2.29 anunsevihmsufoinisieuse LI aiiaune EV
4.4.2.30 YAVAABIUIENBUAIY Software dmiumsUuRn1sveass

4.4.2.31 fauosradeald sunisussdaliidusunusmiteanngudaviedunudmniely
Usunelng Tnglvduvngidniauesian
4.4.2.32 fauenasesdamisugunsaiidudulunmsvaasdiasudu wazvnsAnRIuay
pUsNNSLEY
1.5 \isuunmaRantaiouriuiimdouings aualiitiosnd 36,000 BTU d1au 1 1e3eq
5. AMVUALIANEINDUNES
fmuanardweuianuanasaniglu 120 Ju duinaniuamniludyan
6. VAN LUNTTRRTUAALRDNUBLAUD
Tunmsmsfiansandadenteiauansel iminerduarinnsundndulagldvdninausisn
7. 23dueuUsEanm
3,800,000 UM ( @mdURUAREUUINGIY )
8. 1INULATNTINYEY
uingndearinetsyiundiesuau 1 nn Wuswududosar 100 vesrnian deldym
mByaruiiunasnIunBeInsdu q wazAldineatauds Wedusdweunandindngndeuas
AsUTIUA LAY I UNTINeSY
9. anIIANUTU
Q’mﬂﬁmﬁﬂLﬁumimmauLﬂmmuuaxL?aulmﬁﬁmumlﬂuﬁ’:ycm Tunsdiiinanuanddu
Lffaqmnmsni:ﬁwaugmaLfJumcq'iﬁnﬁ?iwamhﬁmdﬁwznmﬁﬁmum‘lué’mm U189 ABIYALY

&

[

Asulifudde Tudnsnsesay 0.2 veanduewag dudaiiniuasuimusaudygroufviuiigue
daaulvung@eugnavnsuiiumudyan
v
10. MsfudsziuaudIgauNNEas
FuneFasiuussiumudigaunmsaadunat 1 U duustufiuminendss laduseuiannislu
fmuanaiiangn mndweuintizaunniss Fytaderesrdorinnisvenusn visudlvlioyly
anmldmislaaaaiy nelu 10 Ju duwsfuilasyuiganumiane iy, Tﬂﬂlﬁﬁmﬁﬂﬁaﬁsﬂm adu
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