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4.1.1.3.17
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Real HV fuse from the vehicle

Real cutting solution

Central locking

Junedwmiuiusnile
nsuansduUsEneuiiiteaiuussiilriussiugehussudnsa
ANSAEDNMIMEUTEURIRBUIAUIYD SUSITUGMUUMNAT IS BudRTiv
annsavhanufeusuaneIusIugees wasafodeaniumsalmlanaadidn
Tdu

fluusimed 12v

nayuadenlsuitolnldnuseud
Unaminuazuusniiodalmandouvha
fifdmuianaiaussugs

MIMNUARINLATFIU ISO 17840-1

uA: 1,000 x 800 x 220 3. (Naxgaxdn) wishnin

ar =4 = =i d‘f - M oar g
4.1.1.4 wangmsnsiteuiuuvesulal Tilemauiitenwmaluil

4.1.14.1
41142
41143
41144
41145
4.1.14.6
41147
4.1.14.38
4.1.149
4.1.1.4.10
411411
411412
4.1.1.4.13
4.1.14.14
4.1.1.4.15
4.1.1.4.16

Ussiavvasemisualiiuazlauda
nsszysusuilausauaglni
msszydmlsznauussiugslugeus
APUUANANVANTENINeTusuAlauSauay v
é’usriwﬁ;ﬁaﬁaaﬁmwmmﬁuqa
SumseiiAnndiulssneuusidugedidame
Sumsefifedesiususuduseiugeiideme
femssviuilemmuasadfoneuduufiinsdste
é’uﬂi‘wﬁL?'itn{l'mﬁ'unﬁ%’ﬂnﬁuumLma?uiaﬁ'uqa
dumiazn1sdnsdmUseneusiiugdlaeily
gunsaldanszualvussdugs
gunIaldianszualvussiugs
gunsalfinnszudlvigefivwdmiuidmiigse
MITLUANTUEAMUNTBUTBIG NI
medafveuwmugliuasloviaidems .

msideunmuelnihvislausasgravasn

ﬁ\!iﬂ

al
UsEs1unssun1s  adde

s
\




41.1417
4.1.1.4.18
4.1.1.4.19
4.1.1.4.20
41.1.4.21
4.1.1.4.22
4.1.1.4.23
4.1.1.4.24

4.1.1.4.25

ngudsslummnsaiinsestiueummuelviin/leuia
MsUsziiuvulunmEIMEYBIE LN IMUZLS I LES

nsleUnsisie

madhilsnsaiuaywmssausaudeyaiisniy

nsugameualunsdifignlvig

FBmstestuietiomaesruuazisy

guNMUELS gL AEe
msvudazmsdafivemmugliimieleuinerasadonisuusi "Fadany
Jou'mnmlnuuaznyuasafva

A3YINIINIIVUTITALISNISHNEUSY

4.1.1.5 fauenmdedldiunsudsisliidusunudmenniudaviofunudmiglulseme

wed [%
e Tegliuvazidiauasian

4.1.2 ARBIGIBAMAIUTBUFIMIUNMSI TR LETULUA 31U 1 69

4.1.2.1 swaziBoanaly

v = 1 1 & o ar 44’ = 2
nasdunsusanbidemuiouivliansassygavginuialuguuuunmanudeusuy

Qr W

v Y - = o P R "4
Bealnidla daeliiiadedesnias suuusn nsessuuseulenyTauLasyanudauladisdy

ar T 1 o ' 13 a - o o o ol o
AIBEWLTU B uﬂudﬁgﬂ‘iauuas‘qmﬁu'«a Si‘]ﬂﬂ'u.ﬂﬁ?}qwﬂﬂ ﬂi?UﬁQ@LLﬁﬂﬂﬂ ﬁa LWﬂigu 7| u“uﬂﬂﬂqm'ﬁﬂﬂ qq

d é ﬁj g s 1 U - t o4
Vgauazdiign uenanil annsadaiunmbilugunsaluezaaloulusineniiumesidlagldanes UsB

4.1.2.2 Yayanavaila

4.1.22.1 faamsn (wanzauiign): 0.2 - 50 u.

4.1.2.2.2 V1199: 0uEMNEa TFT 2u1a 3.2 12 iafnin
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4.13.1 pana 0, 1000 Taad

4.1.3.2 1m3g1u EN 60903 2003 IEC 60903 2014

4.1.3.3 1m337 PPE vuan Il (Reg EU 2016 425)

4.1.4 azvannulvivefdmiussuuluiusege d1u 1 Y
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416.2 r-'f'm:uﬂma fAadusaern DYP14-1 Aramid needle felt 65% / PTFE 20% / PU 15% (107
gm?)

4.1.6.3 Fndilu Faidudaefin XP-70 Aramid fibre felt quilted to XV343 50% Aramid / 50% FR
Viscose woven fabric (295 g.m™)

4.1.6.4 faunvaziiouuas 3M vaudindss wuenie 2 i (Fe VSLuuten, aMuuads, seudane
wvutha 2 4 uarseud ) (Mans Wnaseudansuin 2 1)

4.1.6.5 fumi fane DRD dwiulidwmihfieuduisdanldesnaniiinmmilefingifivg

4.1.6.6 Wadauazmaing annsaneauendiluazduuenesnaindild

4.1.6.7 M35 EN 469:2020/A1:2006+AC:2006, EN ISO 13688:2013

4.1.7 fiwnquiAsuzduwds dvm 8 18 i 17U 2 YA

4.1.7.1 dpguAsursuwas dun ;

4.1.7.2 veulunihiin nszduitrgy %’vm‘ia‘lﬁ?ﬁ "mﬁwﬂﬁnn insasgIsmelalan

adte k; Uszsrunssunts  asde w NITUNT 890 /%VA



4.1.7.3 TodmSuamdunas

4.1.7.4 ldmaufisweiloaiumuiouddsey uazdne

4.1.7.5 muem 18 i

4.1.7.6 Audnulumudermuninnsgiu XF 869-2010 gunsaitiestiufsuedmiuindumnas
4.1.8 S8WIYNAUINES dnwm2g

4.1.8.1 WAMAINYN FR Ateusnsssned +ulnsd wiaudululeasiu

4.1.8.2 vhsewh wuukumaniunszunn 200 9a videdni

4.1.8.3 fusewviasiummnideu thifu nsn uaztostulnihasn

4.1.8.4 yuusaulni : > 5000V w3eRni

4.1.8.5 weRuwsuaLAuRaiungy

4.1.8.6 m3g1u EN 15090 2012, GA6-2004
4.1.9 RUNAVLNAY w2l

4.1.9.1 Wasnmunuanu13In THERMOPLASTI

4.1.9.2 nszfanihagiouuas wieuwiufiannsausutu-asld

4.1.9.3 rUnsuraiadaunie ALUMINIZED

4.1.9.4 sedlunuuviurueld Weenunsedunananld

4.1.9.5 aeiansdanniusesly

4.1.9.6 TufuseamunInsguvesylsy EN 443:2008 nuandmuldauindslusiais EN

%)

16471:2014 RUINAUVLWEIUBNDIAS EN 16473:2014 ﬂi.lﬁlﬂﬁ'miﬁfj:

ar

BLANIENI9 MED
wmsgugunsaileluge
o 8 A o r
4.1.10 TRzaamaass uuuiadsuineld 747U 1 A7

4.1.10.1 1@z au1m 1,000 X 700 X 30 uy. (M1 X 817 X g9) Amgavealsiz 830 uu. 3R
4.1.102 THgvhanueiulsiSausdauiumansdu A111M351U DIN EN 438-1

4.1.10.3 vumuseasialiuavansiaiivatsviia 1ty nsaldsaiuaziug

4.1.10.4 numMusiaA Ui

4.1.105 unasielindenuautanelnih 6 vee Andelalase

4.1.10.6 Wslridorgiifloniatugy 2 Fundeulusiidnaeses

4.1.10.7 Tdevyuduau 4 da (wieuusn 2 de)

4.1.108 glaamimesiuuniu

4.1.10.9 drguilestudmiusadu .

o (
Gl S 4 ; W
GAD) UigsmunIsums  adve W-/n:mms At/ IIUNTT

;|
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4.2 yasmsudlwirduindoudanioy d1UU 1 YA

A - = aF
4.2.1 w3esdumeiine wisuninsiininaiioy 17U 1 Ya

4.2.1.1 Twandeanaly

4 o 5 i = o o £ P ar
LATRIaUIN DTN LﬁU“U?ﬂﬂﬁQQT}ﬂﬁﬁ&’UU ﬁQ'i'JﬂlﬂUﬂﬂllﬁgL@qﬁﬂ'ﬂ AIR%Y LVade1gnasIuLay

ar w e o o = - = L3 nf 1 - |
dn waznasmsiandudulunisanidunimeass A3 a0 U AIUANHILABUNILADSH

\Teusioat

4.2.1.2 s1eavdsamaaiia:

42121
42122
42123
42124
42125

42126

4.21.27

42128

42129

4.2.1.2.10

421211

421212
4.2.1.2.13

ﬂ'wu’wﬂssgana 32-bit processor, clock frequency 120 MHz 128 KByte RAM
1024 KByte FLASH %38finn

1 USB Bumesie snsimsaeleu 12 Mbits/s W3ainin

1 WLAN / WiFi Sumefins,2.4 GHz, IEEE 802.11 b/g/n
lfpssipasuuuTaninuuIn 2 .

I LED wuvuansaauziuuvaned

wnmaudonUsuld +/-10 V, 0.2 A, DC - 5 MHz, #1u BNC wazdanifinauin
2 3. ¥3ANIY

Hduwaneundheieesarinesudeasurdendiu 4 § Suvudiad 10 MHz
wsaiiulnigaga 100 v, fidhsimsguiiegng (sampling rate) 100 mega samples,

= at

1929m339 9 424, §i memory depth 4 x 8 kx 10 Tn, Sunmeiu BNC (2 Sunm)
videdeniiauinm 2 uu. (4 Buwm) wednda

fidunmeundendnnu 2 Mdwsunisiansvudlnih, Jesfunseuaiugegn 5 A
8913515 NA8819(sampling rate) 250 kilo samples, fi123n157A 2 924, A
aziden 12 On WWeuserudeniineunn 2 wu. wiedindy
HYewedyyrufinealemundIuiy 8 Yoe uuudeniinvuia 2 uy. TTL/CMOS
AmBERLRNT 0 - 100 kHz Aruusalitih +/- 15 V videfndn
fiasdadyqafineadunadiuiu 8 9oe wuudenifinvun 2 uu. wiheaud 16
U x 2k, TTL/CMOS, 8rsimsduiieg 0 - 100 kHz,usanulwia +/- 15V

1 518 4 ¢ 24 V DC/1 A wuudsniinuung 2 uuvsedni

fiwautasie VG 96 u @eniiin) dmiuideusairiamnasmidovasn

o oo = = = . -
gaAwTuguAsesdioaiiousa (Virtual instruments)

(3R KIG]

(. ( B
i 2
Usesmunssums  aste _9 ASIUATS 89T 51N

¥
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421214 3 2 x1adfimes VI, 2 x weuilned Vi: AC, DC, 9 979, 100 mV 1 50 V, RMS 7
W93, AV viSaRnin
4.2.1.2.15 1 1 x fmesiids, 9 939, 100 mV &9 50 V widedini
4212151 311 x uauiiwesd 2 983 VI AC, DC, 2 99, 300 mA uae 3 A, TrueRMS, AV 38
finan
4212152 ihantiwes 2 9e9 1 f Vi AC, DC, 9 939, 100 mV i3 50 V, TrueRMS, AV ¥3e
Anan
4212153 ipeadalaalavuuusias 10 MHz,100 ns/div 84 10 s/div, 9 433 20 mV/div 51
10 V/div, visninasuasnaninines, Tvua XY uag XT v3ennin
4.2.1.2.15.4 ausadessianaiy Yrauseiulnia 9 993 100 mv &9 50 V, Faeaud
gunm 3 Hz fla 1 MHz viSefindn
4.21.2.155 i Bode-Plotter 2auseiuluin 9 ¥33 100 mv &9 50 V, ¥23m270@ 1 Hz 54 5
MHz #38fnnn
4.21.215.6 wsawllwih DC MUSULK 1 /7 e VI: 0.5 Hz - 5 MHz, 0 - 10V, o], Awden
, A viennia
4.2.1.2.16 Q’Lﬁuﬂmmﬁaﬂﬁ%mmﬁiqﬁgﬂﬁlﬂuﬁ'swm’mmﬂﬁnnw:mﬁmu'%aﬁ'mmﬁmﬁ'}a'[u
Uszinelng Taglviduvasdiauesin

4.2.2 gUnsalideusiainTasBumasinanaznianaans U 2 YA

4.2.2.1 \Weudefuiniesdumesivera

4.2.2.2 ﬁmﬁgaazqﬁl,ﬁammz ARt Plexiglas guuds

4.2.2.3 usssilwindeusielasldaneamuuasade 2 .

4.2.2.4 sesfunrianaaedlavateiidensiSous

4.2.2.5 finalnAnn1ianaasy wisuauSeAus

4.2.2.6 TBITULRIVARBIAMTUNINAABITUEILUTTNOULNLAY 19955

4.2.2.7 seaiudianfineslagldBumesivie IrDa

4.2.2.8 gunsalidiunyianazatedewde e
42281 shymumuduivy PCB dwiunmisianseualitlaslddunmourfen
4.2.2.8.2 FIAIUMULUURDTUIY 6 i: 2 x 1 Taviy, 2 x 10 Teviy, 2 x 100 T
4.2.2.8.3 fniansudydnwaldmiuszyifiummu wiussiul uazdunnnsyualiih
1.2.2.8.4 Foniiin 2 uu.

4
5 : ,
= | § o %
RN} \ UsEs1unssuns  a3%e ... 4 ATUNNT 8378 ek un3




49

4.2.2.8.5 Yaaeilieusio 2 uy. (28 Fu)
4.229 diavesimdedlaiunisudsisliidusaunusmutgandudaniedaunusimiiely

Uszelne Inelvtuvasidnaussim

423 yaRnndesvindmiuszuunivquseliegluiay 312U 1 YA
4.2.3.1 wazdeanaly

= v oW w PR | o o i -
seuuwsusanuanauldnasssuniiiiensisasuiauvassnlasudufoudiosadasfiazesn
usniaulaglildnla szuutismurusaliegluiauuu active lane assist 1udnssvesszuy
WgauIFauwiniu u@ie‘fqa%"mu;s::'flﬂmuQumamé’mﬁe*z‘]’mﬁﬁaumﬂﬁuw’f%auﬁnﬁ'm SEUUVNEDISZUU

# €3y 1 d' ﬂ’i’
Uluaunisesssuuiinasuil

FPUURNBUTHU AT ANITYINNIUYDINI5EUUTEUA BUa UL UULE AT LA LUUNWIATAH fae

]
Lo et

srawsuiandemiuazidwnensasuiiiey ssuutismdediulfsansalfnuazasuiiisuld
Tuma§ia msaeuidisuazanfiunislumelfdRlasldeendufidedofimag isuiudeanSundes
wilaenalnlag szuvtowdsuauaunsanagevldludamunisaliinge vudausne veadumaias
Usrillunaedwandealatldirfesdiolieswiveswordnitiady Wemmmguiiisnduesnderldu

o 5 o o = v 20my o e
Tuvdngns e-learning Miedenazaisuuuuldnoulagldinlowasuaiigy
& = : . :
L‘l.lﬁlmm'il:iﬂ‘l.l‘%: (Front Facing Camera, Active Lane Assist)

1) amvamvesssuutisiediuilulegiu

2) dumeunstuisnluls

3) MIINUTBILUUYILAIUALEUTALULR

4) auaiiau

5) WANTIUNTIAIUAL

6) FedrinUszaninmuesssuutisrIuAuausHluR
7) dwdszneulwihwesszuutiemunuaudalul@
8) msieuseintetislusaoud

9) MIABULIgY
4.2.3.2 igazdsamavaiia

4.2.3.1 M3ANARRY "TEUUTIBAIVANAUSHIULR ( Active Lane Keeping Assistant )

4.2.3.2 ﬂﬁaawﬁ’nﬁm%'uwuuﬂ'wmuquLauﬁstiuﬁ'ﬁ /
7y

aﬁa % UsEEIunTaums  adtie NIINNTT ANV N\l



AR

4.233 mwusenau "auusuunitliinisesnas

4.2.3.4 MMUTENBY "aUUBUUNTIENTT3193

4.23.5 E-learning wangnsnisiieuinedidnnsetindwiousensinag

4.2.3.6 uwnathmnenisaeuiisudmiuisaisuavndss

4.2.3.6. 1 anninrnusnisasuiiisuiuulidls wasldifeasuiisundosiumimie

\Wuweifevemdngasiieades umsaeuisuidessesdwiumniuluga
Lﬁuwm‘ﬁLﬁm'ﬁaﬂﬂa'l%’aﬂ%’m@zﬁngmﬁm

4237 favenadedldiunisussddliiudaumudmirsnndudaviofunudmingly

Usewdlve Tnalvidusasidniaussien

4.2.4 Yannape RADAR - 72UUAUANAMMIISATudRLULUULA (ACC) wiaussuuusngnifu
417U 1 40
4.2.4.1 wasdganaly

A’ - ] - 1
53U‘Uﬂ15ﬂnQU'ﬁJuiLaﬂﬂ?gﬂqiﬂqqquwaﬂiﬁuvﬁﬂﬂﬂﬂﬁgﬂz‘ﬂ?ﬂuUUiﬂﬁ’mﬂLiﬁﬁﬁ%UU?j'}E}
a v @ o o = e 2 i =
LUINPNLAU 38U ACC Qgﬂq'Uﬁ}uiﬂlﬁ')@ﬂ’lﬁlﬂ’ﬂﬂﬁ?ﬂﬂ@@ﬂ"ﬁuﬁ%igﬂgﬂﬁﬂﬂlﬁﬂﬂ‘h IBUUTIYLUINYNLLU
oo = < a o Vo 1 = v oa o=
513LL?QLﬂﬂU“’lﬂllﬂ'ﬂuLgﬂQﬂ‘ﬂgtﬂﬂﬂﬁTﬁu u;ﬁﬁﬂ']ﬂﬂ'ﬂ%u igvvﬂzﬁﬂ'ﬂiﬂiﬁﬁuﬂﬂauﬂQS’HUﬂUﬁQﬂﬂ’{I'}qQ

5 @ 4
AU nBINAULU

) & o ¥ Y a = o o 3
nangnsasuusigidriumsiinevsuisadumahnunaznagnsnmsmuguusiszuy
= e L) ar L = H - = &

muAuAIEITAluTRLULUTULA (ACO) saufissvuvtasiusngnidu uenmileninnsseriuazns
o i v ow = o ' 4 P ' Yo o 1
Wenseszuuuad dulnsmiaifenfudiudsznevusiazaiunivsznoufussuutioimaeddudedis
s A v e | o Fo . v = o A a o e = am
azldendneay Tagazuiuinisusuiiisuiduigesisnisilundn Sweaidunsludnvasdiniunsuos

Slagliwsmsuiuiisuivngan Tugaanansadasumidldedmneanlngldyausuuuluga ACC
3 = 2
Wty

1) asaudumsuSuifisudugesisnng
2) aldifuwesisnias

3) msUsuifisumeiaes

) mivFudugeilasfiirsumsilneusu
5) NagNsSNIIMIuANTEUY ACC

6) NMILTBUABUATMITAIAITEUU ACC \ (

Usgsunssunts  astie %ﬂ'ﬁ BRIV we o 75 e
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7) Mugveaneluladisnns
4.2.4.2 swazi@samanaia
4.24.2.1 niavaaes szuumuRueSISalulALUUUTULY (ACC) wieussuuiusngniay
(RADAR - Adaptive cruise control (ACC) with emergency braking)

4.2.4.2.2 Wuwesismidmiuszuutan muguead

4.24.2.3 E-leaming wingasnsiseuindidnmsetindwiouvevisinas

4.2.4.2.4 uwadhmnemsaeuifisudmiuismsuagndes

424241 aansansumnisaeuiisuivulfdld warldifessuifioundesdruntivie

duieidovemdngaaiades unansaeuiisudsusseduiumAuluga
dugesiifetedlnslianinuazanginden

42425 @'Lauaﬁmﬁaqlﬁ%’umiu@iaﬁ"’a"[ﬁlﬂuﬁ'nmafmﬁ'mmn{{wﬁmﬁaé‘huwua’wmﬂlu

Uszwnalve Teeldtuvnzdaussian

4.2.5 eRln LIDAR — msdudidalusia U 1 49
4.2.5.1 swauduanily

AndnenusudldiiumuannsaswsudlunsiuivasadefiGenin mstuTsaluda® in
19 uenanisaissuzdu sveznane uavszerlng ndes WuwesBurauarsanslsinud welulas
LIDAR Saazgnldlusmummuzadslmilusuinndniie Feeunan “Light Detection and Ranging” &4
welviiudsddimaluladiannnsale: msenetumeuaesaninundenuayauansalunis

o ﬂi‘ g 13 2 =t I ar ﬂi
Ussliumsiedeulnvimanldodngnies vudsvezsiandldauuaudug

sruunstineusuiieadesiuiadeifes 'sruuaTnsITiuLasa A Sassee (LIDAR)"
waziSeuiinuen1siledenddydmivsruutiomaediuTadelni gsauasusenaumisluga LIDAR
959 §edapsmeinaIuvessEuy LIDAR Tuenusudldetamuisay seuu LIDAR Slésunisesnwuy
TnssaialiTanirigauinfiosdululy annsaviligidrsumsiineusuannsouesfiuniseenuuusar

L L T

o } = e ot o L3 -y T IJ
nmavihuwesssuuld  aansaddade seanunisalrruiawaiasiieg Afidsunsineusuaunse
Waldnuldriumdngss e-learing i TunsiineusuqunsiuaMuRanantaz M uRnUna
ndnAnduduszuudendn Tngldnsemsuiudiou fidsunsiineusuanansaviimsusuidfisussuy

LIDAR luviesSeuld auidsnamaunsmblulilaensdusasivhauivetususiase
‘

WamIN1SRNBUIL: LIDAR, Light Detection and Rangin(g/

ot

= § =4
a9%8 ( Usgemunssums  adto ?/lgb'm;‘mi asta . N3sUNs
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1) ﬁugmmm‘izwﬁ'mmﬁaéﬁﬁi
2) AramaeYeINsTulsnludi
3) ﬁugmmemammmLLmu,amawa'a‘
4) wumsmuanulasasedislfiaes
5) AM500AKUULAENTININTUYBITZUY LIDAR Tugnususd
6) |MsinuazAuaIURvaIMTALYiDY
7) MsUssInaNadYIaLaTN1INTINTUTBULIS
8) sruuthswdolduluuuieietneuaranmiinenssusyuy
9) M3USuiBusZUL LIDAR Mmsmsnnsusuiieu
10) M331iade CAN-bus
11) myitadslussuvanglu
12) metadsluszuusnsedu
4.2.5.2 Teazduanamaila
42521 dimiannase LIDAR n15as19dunatwazn1sinseee (LIDAR, Light Detection and
Ranging)
42522 1 Eleaming vingasmatauimedidnnssiindniougonauas
42523 fHwssasufisudmiusyuu LIDAR
425231 unsAeuiisuilidmiuuiusms LDAR  unsaeuifisustuguuuy DIN A
42524 i#399 CAN/LIN monitor
4.25.24.1  CAN/LIN monitor aursavuiinuagasiaasulusinaeatauuda LIN, CAN bus
wetadisualag Ala
6.25.242  annsowassinifatadusidluuivienegwdunnldendasy
025243 Anssuhvuauudd annsatufinlswenduduasuanadiusems
425244  awnsederdilan Wnmudaldmemudiomasvesileidunsds
425245 mmsau.ﬁﬂﬁzﬁ'ﬂﬁaﬂz@wuﬂ’iugﬂuuurﬁﬁn'i,u‘lﬂazun'immm'%ﬂalmﬁ Tnofius
avd uvedlAnIzuanslauRTIIUNT AN
425246 wewnwiTnudnuueseluil;
4252461 uamlpssasnlusinneatanisnm
4252462 sndendmivuanslugluuusialuunivieiavgdunn
4252463 UuiinuiiniiaUd

4

4252460 nsdudinnada

addle % ............. USEBIUNTIIMS  8ee ASUNS aﬁe’W
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4252465 Bunesive USB
4252466 Uuinuiniin CAN, LIN wasta@idea
4.25.2.4.67 nsdwusinfia CAN, LIN uazdadiSea
4252468 waAINI3IEYFI identifiers
4252469 uammueTIvEYA
42524610 WaARILIA)
4.2.5.2.5 yausuwan@nata(Plexiglas discs Jdwiuszuu LIDAR
4.25.2.5.1 whuwannata ‘Tusslar
4.2.525.2 wiuwdndnata "den"
4.2.5.253 Wwiuwdn@nana "nszansuas”
42526 favenededdzunsuiailiiufunmsmisnndudamsefumusmiely

Uszndlng Inelvduvasidiaussien

4.2.6 S3UUTIWIVANTOUNGRIND AT duu 1 Y
4.2.6.1 wwazduanily

o

sruvtevediulidwinesedmiusummuslsneudedureisansilsiinvany

e

Muaznaswemie Feuuinaauiinmedavesszuulnssiuwasnmsvinuussdiulssnsuudaziy

2

Adnfumsiineusudildeuiieyaldindfifinsatumsianisuasnsidadessuy awnsaiSoud

o

= L2 ot ] = eaed = Al = =0
AEINUTBIMNANWAYATNTYBITEUUYILLVAD ‘5?11ﬂQ'lﬁﬂ"li‘lﬂﬁ)ﬂﬂﬂ')"l&lﬂﬂﬂﬂﬁ@ﬂ\?‘]

o

Lﬁamm‘iﬂnaviu: Ultrasonic Park Assist with Rear View Camera
1) miaaﬂu,v‘uLta3n1iﬁﬁa’iwmsavuﬁwmﬁaﬁ%ﬁ
2) msysanmindeadifuszuulassau
3) mevhaureaduessdansilein
4) ynumvessEuUT e Y
5) m3tSeuiinefuiliidunsitede
6) mnuFuiAsiutedinvessEuy

4.2.6.2 FwamPYANIYALA
4.2.6.2.1 dimsanaasy seuuYlslendansileidnnioundomemads (Ultrasonic Park Assist
with Rear View Camera)

42622 ‘ﬁaﬂﬂu'ﬁﬁ‘i?ﬁ!ﬂ?}ULﬂaLLE‘!F‘N?JE]M?SUUW‘U

|
a478 % ............. UsEsunsIunTs  aete nSIUATS ﬂd‘ﬂ% S5uns
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1.2.6.23 n31iin "desvensa” Litedaesiuneunseensa

4.2.6.2.4 i E-learning wangmsn1sSeuimedidnvselindniouveniuas

4.2.6.2.5 w:'Laum'lmﬁm‘lﬁ'%'un'rsu,m'qﬁ?a'h'ﬁf]uﬁ".mmi”mﬁ’m&ﬂﬂ@mﬁmw?aﬁ’mwuﬁwﬂm‘tu
Usznelne Tngliduvnsidauesan

4.2.7 CAN bus Tugnusus (CAN bus in automotive) U 1 90
4.2.7.1 TwazBuaialy

CAN bus Wiuszuuiiaiifinnsalunisdeioynagean 1 Mbit/s Fudatlfannsouanideu
Teyauuveynsuszrimhenuatly ety mhemuaueiesudideuseriuameindasoady
aunsadeansiumisemunudug limaunn mmudlunsdsteyaiildtuegfumsiimesg
\Wu muenvesaeiala Inania isteRanainlunsdsfeyasuiiewnandygusuniu amu

FutpuLazUsuIu

v

[ " £ v v e v & e o o
wieingms "CAN bus lugnusud fiihsunsilineusuldaunsaleudilesfuiefussuuiad
ofumllugeud, wasndingnsiitelifidriunsiineusuFeusisnmavhenadla AN bus Taevh
auAuasiunsiaidulaygaUussasdues CAN bus
1 - s = o o e . = aa  w - v ow
TudnmguiezFeufilomiduiuwanioifowazysluil msifiadoseud Taofidriuns

o ar ) ar ql‘ & ar L ot
Ansusuazinmsinuu CAN bus uaziSeusisaniusessesdgauildsy waziLlU1sunIstnousy

o w a Ev o w o = 251 o
annsavnnunuamsndgleya Weliaunsafamuiuneunisdeashuaietie CAN Ia

nadaldaudetianain IS0 fifwmualilussuvmsiineusy fidriumsineusueeludumis
=i o = an o ad = = oo 2 a = = =
fannsasiiiunsitadeiindeufiaussald Weswnszuunslineusuld CAN bus s3aluiiugiu Faf

Temalunisi@ensiaszuunsiineusuiu CAN bus YeeeueuRT3ee

Li‘i’a‘n’mﬁnqm‘i: CAN bus in automotive
1) Memswaralunsldszuutalusuwmusiiunnniu
2) msseyszuuTasingg Tuenuwmug
3) umbuieafulaseesazdiussnauasa CAN Tusmumwimuy
4) umhiAefumuanssErida CAN mmﬁqﬁﬂuazﬂ's’mﬁqq&

5) ﬂ'ﬁmwumﬂmauvmmﬂwﬂwaaua CAN m:mﬂaaq
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6) msimuata CAN araSasuazmnnigsludmenes
7) uminfnafundnnisvesmssrysumisazmsiaduuuta CAN
8) msfimuafszysanisia
9) umhienfulassadvvoaisudomudmiudoning CAN
10) msAesresiuiniin CAN Taeld CAN monitor wazeeaialaaley
11) msEimuuiniin CAN 1ngld CAN monitor uazosadalaalay
12) nsunluuazdetaninu CAN WU
13) MInTvasuNansznuveImsynisieuuula CAN anun§imuazainnigs
lasnsin
14) MsdnasstoRanan (FeaRanaindias 8 mensiilialdeniadiiad)
4.2.7.2 TweazRsananaia
4.2.7.2.1 finsaveass 2 lu Ghunihuagiundwessn) wieumsiiansszuu CAN bus dmdu
I08uA Sudauenyiowmes uwes uasuwamiia
4.2.7.2.2 Wussvululaseeulnsames 2 ssuundaunsdeanssiiu CAN bus
4.2.7.23 msdeusiauuusieiuity CANIN uag CAN-OUT viudasie Sub-D9
4.2.7.2.4 Tvun CAN | wienlWidEsn I neuasiass Invenaanuedaiiiu Wuiwasgamgll uay
u
4.2.7.2.5 Tvun CAN 1| wiaalwine shassdaiufy nssanlnih Heddugonnans wagduq
4.2.7.2.6 i E-learning wangnsmsiSeuinedidnvsedindniougesiuag
42127 @'Lauamﬂﬁﬁaqlﬁ"%’umiu.si¢1ﬁa‘lﬁ'tfluﬁ’:uwuai'lmi’lﬂmﬂﬁﬂﬁmﬂgaﬁquﬂuﬁmmﬂh

wa 2
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4.2.8 TUUINWUEDLSNINVDITALUA w1 9a

4.2.8.1 TwwaziBeanily

ar 1 @ A g o & 1 =3 = L3 [
szuusnlusogudiaimiinududaunniubes o nmsldgunsaidiedidnusednd 1wy
ABS, TCS uay ESP farfhuanasgniluiagiu Taguszasdvesgunsalinariifeiesnwiaiosnmues

sneusegluliadianumenin Sehelifuisulietvansumsafingauazsnunaiundasin

ke é’ Lrar W = A ar !
seszuLRneusuil anunsalteuiiuteyailiedn Neaiuszuuiing waenssurumsmun
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RIgIuMIMUANIsiavnszuIunsugluuunSsuine liinssuaumsmaniiueaiulddenie

1 7 o ol o vy & o o e = T = F
uanINil amumsain1siuininetemmunanansadvldlumafialneiswdwisunsiines

a =

o oo & o = & o
RGN (wq@ﬂssﬂﬂ'ﬁﬂﬂﬂ WURINUUNIVIAINYAE LA ﬂ?'ﬂ]L%’]‘Bﬁﬂ'ﬁﬂ ﬂ']'uJLL‘NI‘Uﬂ']'iLU'iﬂ) nangas
o o ol

= = v oA o o & Yo = & o ' v '
Nﬁﬂlll,ﬂﬁ}yllaﬂEl'J‘HEN?JLuaﬂqﬂWQﬂq‘ﬁﬁﬂ%qlﬁuﬂqwuﬂ LLageL“ﬂ'\ﬂﬁ‘U']E]L'Uﬂﬁ"l'ﬂLﬁﬂU\i']ﬂLLﬁgL?l'ﬂ.‘iN']Elm’uJ

leuazupiiuiy fensdassmulianainuuuysannis sufmsvndounaine

4.2.8.2 uavidsamanatia
o @ @ =
4.2.8.2.1 veianaaes dwiumsasnaeuszuuusnilesiudedion (ABS) sruumueunisaulaa

(TCS) uagszuumupuiatissnwaidnnsating (ESC)

4.282.1.1 fdsewSonszuutuindoudase
4.2.8.2.1.2 9UEAIMMITWUVUATRdmTUuAazdouazssalaesau
4.2.8.2.1.3 i Silder dmumsiseanuiuazmsiusn
4.282.1.4 aansaminassanmauusieg @uuwis Wen Wuhude)
428215 fimundodasmiouseuanumiandor LED
6.28.2.1.6 annsanmsasansiasaiusasdesbiiild
4.28.2.1.7 # E-learning weingmsmaSeuimadidnnssiindwiouvensuad
4.282.18 nasseglifuudusmisnudeninutusuilesessuvesanaass
4.2.8.2.2 Q’Lauaﬂma’faa'lﬁ"%'uﬂ'mu.ﬂ‘w‘?é’lﬁnfluﬁ’mmuﬁ'mﬁwamnﬁwﬁmﬁaﬁ’aLmuai'"mﬁw’[.u

Usendlne Tnglvturasidiaussne

d R ar o
4.2.9 \nTasRpui R TEMIUIUUSZLIANA 7Y 1 Y0

4.2.9.1 s1wazidun

4.2.9.1.1 dnuleUszanananan (CPU) Livesnda 8 unumdn (8 core) waz 8 unuiailou (8
Thread) wazdimalulagifi udggruurdnldlunsdiseddauaunsalunis
Uszanarags (Turbo Boost W38 Max Boost) Insfiminaniadgyanuiinigean L
"oanii 4.6 GHz $1wau 1 wiw

4.2.9.1.2 migUszanananan (CPU) imitaamduuy Cache Memory s3ulusgiu (Level)
Wenfuwuialitsenit 16 MB

4.2.9.1.3 fimhevszananaieuansnw Tnefinusnuaresdlaegrmis videdndn fil

1) Lfiuu,m'mﬁLﬁauammmﬂm'1ﬂLLm'mWé'ﬂﬁﬁmigﬂﬂ'J'}mi"} sunlitdesnit 2 GB

- ¥
iseuINNINA \ (

- 3y - 4
8979 Q/ USEMUNSIUNTS 898 ASIUNTS  89%8 7. =Ll L /
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2) ﬁwu"mﬂszmawaLﬁ"mmmmwﬁﬂﬂgaaajmﬂ’lumﬁwﬂﬁsmawanmq WUV Graphics
Processing Unit fianunsalémiheanusmanlumsuansamaunslaivosndh 2 GB wie
g

3) fmbelssnanailauansnniifinnuannsalunmsldmieanusmdnlunisuannm
vunlivdesnii 2 GB

4.2.9.1.4 fmhermsmian (RAM) via DDR5 w3anni Svnalidesnit 16 GB visenniiig

4.29.1.5 fmhedniudeya viin Solid State Drive vwinuqliitfosnd 500 GB 3aunni

& 1wy 1 mine

4.29.1.6 fdpudounessuuiniotis (Network Interface) Wuu 10/100/1000 Base-T wiofnda
Tunuliitiesnii 1 ves

4.29.1.7 feudeusie (nterface) wuu USB 2.0 visadni laitiosndn 3 da

4.2.9.1.8 futufiuivasund lnsfivouaasnmauinlitesndt 23 91 1w 1 wihe

4.2.10 w3asdasisinimasaulsEAnS e usudale Tl U 1 Ya
4.2.10.1 Twasduanaly
4.2.10.1.1 awsaldanulatusasudivia
4.2.10.1.2 @MNIOATINEBUANUAANEIANTINNUYBTEUANBINAL BN lungusasus glsy
, BWiSM, uasiawde 18
4.2.10.2 swazideamamaila
4.2102.1 1A3ewmmnasUAMLAANAIR dssuuUfvAeiu Android 4.1 vieunniuaznis
Uszanawalivesnin Dual core 1GHz
421022 A38INTINABUAINAANGIN FNITUAAINANIIATIVABUAILAANAINLAS D UFLE
WuUM@aY kuuAlneauwaznsan
421023 A3pansIvdeuaEawana dvesuanmaifiussuududa (Touch Screen) usogs
nivualitiesnda 7 i
421024 \p3pINTIvdBUATILAANAIR TwenduisrenTeiinssaunsadman Hiuna
dumeiiinla
42.10.2.5 wEBmTIvABUALRANATA gUnsalnasg I INgHEn
42.10.2.6 EemsIvERUMMANNAT figionsldnunwilne vienwSingy 1o
421027 favenmdasldfunsussiliidusunusmirsnnduaaviedunsmiely

Usewdlne Teglvguvazidnaussien { g
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4.3. yaufjifinisenueudleuia MU 1 Y
4.3.1 yerneusudlauia duu 1 9n
Teazdeauvaiia
4.3.1.1 Huyefninseseudinihlouiafiannsavinuliase Tnsaunsouansdivhilasiadouas

4.3.1.2

4313

4.3.1.4

4315

4.3.1.6

4317

4.3.1.8

nanmsvinuvedasssudlinilausale
URIMUANTSOUHINATYARN YinnTaawanafnuausgiiiden (Aluminum Composite)
) e = Vo ) ' = = @
vivelanduaneiouifianuudusuiisuwh Senuvmnlidesndt 4 Sedwes danaudd
' & ' = y . e o o
numussnduLaslialy vuwssilnsRuusunII9es (Circuit Diagram) #aedil
ar Al af ' o = o ¥y oo [
Fawau Inenssudsinunudenisindiunazn1s@ne ielifisouannsaldvseney
mMsfinrdnmsnusessruumuAIisuiugUnsalass
wwevesuwanwesunisinausuiigunsalsasuduavninasuansnauuuiaailadidu
1 o e -l = &
AMNITOUARINTEUIUNITARNIAY AIUTITRTD “18% MTwAsuudamsidimesuuy
Sealnl 1y dnsditeunwieswessyuumunudidnusetind
= avJ ar e 3 1 « é 7]
UNINTNIUARMIBYULURITBINanTEUN1SAN FeaunsonTadudygalrihvemyn
vouduwainng lilaense ueayiownes yanruruiaTeseud Wesdnlui yamadlausa
UAEYAAIUANAIAY LU AWML ussiulwuasnssualyl | dyquaiud sy
Hybrid Engine Trainer idaniinn1s3liaded sanunsod eusadudnensiasasus
d 1 L% = = [T c:l'w 1 = o ar
Ineawzivesusianuinund viadeRanainfidaou wavswaniuteyadmivssuy
PuAuBlanvseling 1y te3essud 1Ressnlula Mdslauia waz unassiela
= : i a e & = & =t
Hybrid Engine Trainer fiasisgunsaimuauiniida (Throttle control) fidnunsaaiuay
= i = E
N15L3UATARAIUSIVDUATOIBUA LS
yoRlninsaswudlaviadaindlivdn diaseudestuduiui diaseudesiuyia waz
aunsaltlosiunshinssdus
' o v & a4 o od & = @ o= o
gurswviuininlasaaninuistaniudusmun indevatesiuaiu nieu

8
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Anssaenanunsaaenlmieaulasadalunisldau

4.3.2 wdiulsisadfjifniserusudlauia U 1 gn

4.1.1.1
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o A ¥ 8 o2 w A Hded e & @ oew o
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v o a ! wooow = t & dded e o v
4.1.1.2 giaueniavseswiiiunsenimieumayulmi lnewuiifesfasaduliquerns wdou

VAN 10U 1 We

4.3.2.1 Paduaiewiusimeavuinlivosnii 28,000 BTU 97u3u 2 i1

4.4 YaugifnsmadeulszaniauazfiunuuBudiueusudasislna U 1 g
4.4.1 yaufjianrsdrudiinnsalindidsdmiumaluladsrusudlniia 12U 1 YA
4.4.1.1 sreaudeanily

yaneassBidnnielndinds eenuvuiiensfinur maneassmaufiRlasianis
Usenaunae

4.4.1.1.1 YemvRuLazasdyaauduing (Gate Driver and Control Unit) $1u3u 4 U

4.4.1.1.2 \eispwuvaciued-ff uar 199-19% (AC - DC and AC - AC Converter) $1uau 2 )

44.1.1.3 Lﬂ%lmmaaﬁ'u@: (Dual Converter) 37u2u 2 9n

4.4.1.1.4 \3ouvasiuanusiuATuas Sunesinasanuma (Step-down DC-DC Converter
and Three Phase Inverter) §113u 2 9 |

4.4.1.1.5 inSenvasiuiiuuseiuifuay Sunefinedinaiie (Step-Up DC-DC Converter and
Single Phase Inverter) §7uu 2 4a

4.4.1.1.6 1n3 8aUTUAINE dvTuneinefind snhauia vinassdesliad (Varable
Frequency Drive : 200 Taa#) §1uau 2 a

4.4.1.1.7 gatuindsureinesnszuanseliuusadiu Brushless DC motors and Drive) $1uau
2 99

4.4.1.1.8 yanaasslulasnoulniaiaadaussausg(High Performance Microcontroller
Experiment Kit) 4121 16 49

4.4.1.19 fiauesinwalaiunsudsdddiidudunudmnireaingudans efunudmirely
Uszineilneg laelviBuramsidiauesien
4.4.1.2 TeaziPeamanaiia

4.4.1.2.1 yagamunuuazaitedyauduing (Gate Driver and Control Unit) %1uau 4 4o
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al ) = §
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o 06 = 8. & a. g & o o - @ o w s a
1) Wuganuiledggrasnadmivaiadansnsnilunudidnnsetindiids enunsadendia

) ) o =t e 4 o = e = -l
dyratunaieduieationsla edines 12 dyga viiedenduladyanaduinaledti

vIsuaaa sdeey 6 Fayao

2) dyaaduinaeatonivialnsuen dnuauiRsweluil

3)

4)

2.1) duinaeadiens 1a 4 i wuuaien

2.2) dunseadions la 6 fr wuvaaua

23) TFunmeaiens 14 8 M uwuwaiies wuesuieiinesy

2.4) Fuinmeatiens le 12 i wuuaaa wwueeunesinedy

2.5) dunalnsuen g 1 f wouwaiesn

2.6) dunalnsien 1@ 3 M wuvaua
dygratuinaleiTiviousanin fauaudauieluil

3.1) tuinaledTfivieueawn 14 4 /1 wurwsBunesnesivaife)
3.2) dunpledtiivieueann 16 6 f uwuwnwwsdunesmesauma

3.3) duinaledifivieusawin 16 2 f wwuAT-ATreunesines
nMsmuRudygIutunaled T

a.1) USurminluda: 3 - 97 % wientunin (Fwsu chopper)

4.2) YSumenmliaing: 20 - 40 Aladsnd visenienia @wdu chopper)
4.3) USumeudiaing: 50 - 60 Alalsed vdentrendn @wsu boost)
4.4) Uurmmnuiiednd: 1 - 10 Aladsed vientenit (@wdu inverter)

4.5) Jurmudiendne: 5 - 95 1B3ng wisniend (§msu inverter)

5) mseuANEYIMTuINaeETS

6)

5.1) dygrasnawuuaifies USunuunadinge LLazﬁ'aémm?{qa
5.2) dyanaunanuuiaifel Ysugala 5 - 175 e visninnai
53) dyanaunauuuaiuia Uiuiuuadine uawiiade

5.4) dygrannauuuanana Usuala 5 - 115 89 v3enienia
NISUARIHE

6.1) IBUDATA VUM 4x20 NS IWIUBENLIBE 2 98 WIBANTY

' v w1 E g = P « § =l =
6.2) LLﬁﬂw‘]Nﬁﬂﬂ’Nu@UﬂQiﬂaiﬂu YUAMVINIDABULIDILABDINNAA DY, AIUNEINY,

ﬁl & L é’ =3 o =l =l =
auiieding, Addaladatuinaledti, yugavuwaneadens, auisiseu

uaLmasg, A1 Kp, Ki, Kd
I = /

=
47

ASSUATS  A4T8 R / 354N

Q‘/ Usesnunssunis  aslle




=M

7) msdeudameuen
7.1) msideudensufinmed : USB port dmiunansdgyyin set value (setpoint)
Process value (motor speed) , manipulate value
72) hfumugediarnuiiseutames
7.3) da¥ufyaamsady Synchronize
8) msmuANwUUlen
8.1) U3uA1 Kp (proportional): 1- 1000 wsan319nia
8.2) UuA Ki (integral): 1- 1000 ¥38ni19ni
8.3) UFuA" Kd (derivative): 1 - 1000 w3snini
8.4) #aridumuAu: PID control , open loop control (manual)
9) Hardumsldarudyaudunmesdens dmiuinseduieaswelul
9.1) “9vsBINTERARIUANlMWALREY
9.2) ITFBINTEURARIUAN A
9.3) nstuirdeunamesnsTuansUUERIBATUS
9.4) “wassMIUARIUANlATIaLUY 12 Wad
9.5 assmuruusnulivhnszuaadualfen
9.6) vIMUANLIWIUINThNITLadAUELE
9.7) leuleameunesines
10) #eritumsldaudygautuinaledTivieusan dmsunsesediosselud
10.1) Uhaeunesives |, wasvaliles
10.2) ya , ¥n ABULIBIINES
10.3) Buneiinesirtaiier vingunaudmaen
10.4) Buefinesinaiiion slagunduludlnle
10.5) dunesinedivafen ﬁﬁﬂgﬂﬂﬁﬂlﬁﬁﬁﬁmﬁagﬁu
10.6) Bunedinesanuna singuaiunndy
10.7) BunefineTanuia viialwiiduidayidu
10.8) Bunedinesannua ylinleddidulagidu - V/F

10.9) Bunesimeianuina vila Space Vector

11) gunsaiiasesiladn  Usenaudme \ /

a8 E\ Usgonunssunts  aste NIIUNTT 8970 ... Sl

f...TIUNTT




o oar

11.1) Aviadiadliees (Digatal multimeter) $9u7u 1 &7

11.2) ie3esinAaISaseu (Tachometer) $1uau 1 2

11.3) Iw‘sui’ﬂgﬂﬂﬁunizua (AC-DC Current clamp probe) 471u7u 1 #2
11.4) dimesumaudianszua (AC-DC Current clamp meter) $1uu 1

11.5) wsuiausadugauuuuenian (solation Probe) d1uau 1 &
2.4.1.2.2 \ppuasiined-A¥ uas 1884108 (AC - DC and AC - AC Converter) S 2 1

= ar =t = - = £
1ATuUaINUeT-AT uas 18308 Tdssuulihlafsiuazanuma  aunsoneaanesSes

nsvuasglalen 2asSsnsTuanuauld 299Ul sEuaady
1) unassIsuswiuaIIHE

1.1) usesulisdingt 19 1ad nszualisingy 4 weuwds

1.2) ussiulisnni 9 Trad nszualishnit 4 weuuys
2) watens:  finmlisinia 400 Taad lisnd 12 weud $1uu 6
3) nsuen:  finalusinda 400 Taad lishndn 12 weud $1uu 3 M
4) lalen: #iralisiinga 400 Taad Lishni 5 wewd $auau 7 ¢
5) namdhdiwumu: ffaldsingn 18 Teviu 100 308 s1uu 3 62

s = a ) i e i = o= =i § o ar

6) lvandwitlenh: fidalisinga 15 Jadous 2 weuudd $1uu 1 i
7) vasdniiuussy: Aidalisihnda 160 lulaswh¥a 100 Taad dwnu 1 67

8) ImanuaLaesnsEuanse:

8.1) UBMBINTLUANTILUULILIANDTIS

8.2) weweiitaussiliisinit 24 Taadag

8.3) wewesmmiSiseultidindy 2000 seuseund
8.4) fwuwesiaausiseu

8.5) umssnidalnihnseuanssdrasudiuluanvesswmesnssuanse

or v 1 o 1 é’ .
9) lusunisveasy Mitestntsesralul

Hite § UsEsrunssums  asde v nNiginNT  adta ! ATUNTT




- 26 -

9.1) 2mAsSEansTLALUUATIRAUAIRE"

92) 2esiiEanszuavuiuRduTunisuUasigasanaraaiy)

9.3) 29955BNTEUALUUYGAY nlaLRen

9.4) AIBHINTTUANUUATIAFUAH

9.5) MATTLINTEUALUULIATEIIE

9.6) 2asiBanszuamuelFluuAIIndumaFen

9.7) wilieanszuamunulduuiiueduiumiouasigasenanaaies
9.8) 2MsRBanszuAmUANlLUUUIaTaLAEn

9.9) wasBeensuamuanlfLuuRssRduaLa

9.10) wv3FBanTEUAmUANlAUUVLIATamIA

9.11) 2svsmuanusduliihnssusaduafisamoieatons

9.12) 2sasmueuusiiuliihnszuaadumaifsaselnsuen

9.13) aasmunuuswuliihnszuaaduaumadeieadens Inanseuvvanms
9.14) yvsmuRuusiulihnszuaaduauamelvsuen nanseuuunad
9.15) msfuneimeinssuansaieasiisnseuanunuldinaifieads PID control

9.16) mﬁfvnaLmaéﬂizLLamaﬁatrm*.il.%'mn'izLLaﬂzuquiﬁaWULwaﬁqﬂ PID control
J s 1 o
4.4.1.2.3 1A393uUasur (Dual Converter) U 2 Y9

w5 ovasiugiluuuuied-a% reuedwes  1dssuulwduwaifetuasauna
auTanaeIsTIsenssEnuRild ansonnesuunsuneineigld waznsiuiedeu

yamdnsTuanswULdmaniud uas lulrareunadinedly

1) uwdsensey: anawuunad usssulinnda 15 Taad nszualaishngi 2 weuuus
2) uvaaneuseiy: anuawuvants wseulisnngt 15 Taad nssualishndn 2 weawus
3) uvasiteussy: waien ussulishnda 18 Taad nszudliidindt 4 weuuué

4) watens: Afalisind 400 Taad lishndn 15 wewtd $1uau 18 ¢

5) lalen: fifalishnd 400 Taad lidndn 5 wend $huau 1 é

6) Tvaadsume: Afalisinda 18 Tevia 60 Sad 1w 2 ¢

7) Wwaasuwieni : fifalishadn 10 faweus sy 1 #

8) WARINAMBASUS : WaADA 4 AN WARITD USIRY — gasu,a

= <
a8 m.............&{...“.“....Ui!ﬁﬁ’\'l‘lﬂi‘iuﬂ'l‘i N i NF3HNT ’I:N%ﬂ e ... TTUNTT
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9) uBWBINITUANTY:
9.1) uwuuwiwmanans Afaussduliishndi 24 Tadad
9.2) Arwisisou lsnd 2000 seudewnd , flywheel
10) Tununveaes
10.1) 293i58anszuanIuauldvaifien
10.2) 29asiFsanszuamuanlaauma
10.3) 2935senssuanunuldauiauuy 12 wad
10.) M5¥uiAd putBLRBT NITUARTILUUARIBA TR A8NATTeInTTUAaRIUANLE
waLfen
10.5) mstuipdounaimeinszuansauudmensus MgasaganIzanIuRulsaua

10.6) lelparsuiosines

= @ @ e - £ 'S
4.4.1.2.4 139 UaNUARLSIUATLAL Bullasimesaula (Step-down DC-DC Converter and

Three Phase Inverter) U 2 9

- 1

di ar O =l [ 3 L s «
HAIBILUMINUAALIIAUAT LAY BULBTIADIAUWE Uenauniei9asune auULIOILMRS

2195ATTUWBS warreasBunefimesaua SRfafwelul

] ar

1) wesine: Aifaussiubisnngy 24 Taadad Lishndr 8 weawu$ s 2 4a
2) o307 Atnusadiuilishngn 400 Taadt 10 weud $vunu 7 62
3) weae: fitAussdulisnndi 400 Taad 10 weutd sy 1 &
4) lalen: Aaussdulaishndn 400 Tead 5 wewd shwnu 2 &
5) #fiudszq: fifelaisiindy 170 lulaswrda 100 Taad Sauau 1 6
6) waadadunmu: swabinindy 8 Teviu 20 ¥ad s 1 ¢
7) Tvandsuns: suasliisindn 20 Tevin 20 Sad $1uu 1 6
8) Tvansiumu: vualishndn 28 Tesi 20 Sad 1y 4 6
9) Wnaasdawmiieanh: vwalisindy 10 Tedewd S1uau 4
10) WanuemasnILuans: Lainesnselanssuumimanans

10.1) wewesitauswiulisindr 24 Thadad

10.2) uawesrusaseulisnngt 2000 seusieunit

10.3) fiwuweiinanunsisou <

=
ki)

=
SRR 3 1111 oI S R o A33UNTT
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10.0) fipSesiudalwinssuansssraendulanvewomednsuanse

11) lusnumsmaass

11.1) 29sAageaUes

11.2) Unpouliesines

11.3) M3tunemainIsuansame9esraUiasine PID control

11.4) Bunedimesaning wlinguniunndy

11.5) Buneswesanua ialuiRdudagdu

11.6) Buneiimasanua wialeufivulagdy - v/F

11.7) Bunesmesanua vila Space Vector

= W e W otey a < 4 =
4.4.1.2.5 \AT0UUMAUNNLTINUATLDE BULIDIIeDIWALREY (Step-Up DC-DC Converter and

Single-Phase Inverter) §1uu 2 9 usiasyaiissazidonfsmeluil

I ouUasiuinLs IR uRT LA Bulesinesnaien UsEnausIenITyYanauIesines

1ITENNABULIDINDS LavIRsduneswesinafe)

1) uvasie: Afausedulishngy 12 Tadad Afanseualidnii 10 weuuds
2) umasine: Aidausadulisiania 24 Tadad Afanssualiningt 8 weawls
3) lo30M: Afausedulaish 400 Toad 10 wewd S1uu 2 &
4) weawn: Atauseulisinda 400 Taad 10 weud S1uiu 4
5) lalen: Afauseiulaish 400 Taad 5 wout $1uru 2 M
6) fufiudszq: Wimlisinda 170 lalasvhia 100 Taad Sawau 2
7) Tvandaduniu: swslisnds 40 Teviu 20 $as 1w 2 A
8) Tvamsadunu: awabishndt 80 Teviu 20 Sad Sy 1 ¢
9) andmiienh: wwelisinda 8 fadlend s1uu 1 &
10) Tusumsvnaes
10.1) ¥fin peuneines
10.2) yaneuniesines
10.3) Sunrefinesiwatiie viagundudindey
10.4) Burefinesinaifien sliagueduludluiled

3

a & o - = mas -
10.5) Bunesinesiafel viasuadyluifsudasisy
L'}

N

3
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4.4.1.2.6 w3sdsuanundmivdewesiniensanua (Variable Frequency Drive)

91U 2 YR

inSeafunruidmiueamesinilenhauia Uszneudae Sunefimesaua uas
weiweimiieanhauua TRfaswelud
1) Afamds: Lidindr 700 Sad
2) ussfuBuwe: wilaa 220 Taadt vdentrend
3) wseuewne auiwa 10 - 200 laad viseninanda
4 widiiesing: 2 - 100 Bsad wienirani
5) mudeind: 4 - 12 Aladsed vienind
6) ﬁﬁﬂmimuqmamai‘ : Flux vector control without sensor , Energy saving,
Voltage/frequency ratio w3aifiguinvsednin
7) usuzaenduwm: potentiometer 61uKswWY 1..9 Taad vIentani
8) Aaneadunm: aind 6 asdn Wiswnad
9) Close loop Control type: Pl Control ¥38#n1
10) msUasiu: Line supply over voltage and under voltage
Over current between output phases
11) 98uaMING: emote Graphic Display Terminal 8 line , 240 x 160 pixels
salgunvIenni
12) uewnesivilgnihanuna:
12.1) Winawswu 2207380 Taan wiendienin
12.2) Aiffafda laishndn 300 Snd
12.3) @u985IRAINIEITOULUY Proximity
12.4) Sathudvgn 4 49
13) Tunumsveass
13.1) MavSuserieiesuSummia
13.2) mitunemesnssuaaduauanyla Standard
13.3) msdfuseinainssuaaduauruYiin Energy saving

13.4) mswuuammma&ﬁﬁaumuam A V/F ratio 2 points

adde k UsEswunssums  asde Mﬂ’ﬁ aste .7 1ns




=30 -

13.5) msfuneinesnszuaadumunueiin V/F ratio 5 points
4.4.1.2.7 ypduindouuaimesnszuansiliuused (Brushless DC motors and Driver)
U 2 Y9

yaiuindeunieinednszuanseliuussdn Usenoudne gaduiedeou wavnawmeinszuansaly
wseehu SiRdadeeluil
1) undsseussiunszuanss: lisnd 24 Taad lishndn 180 Jod
2) yaduindou
2.1) Aftarings: laisindn 150 e
2.2) ussduBume: lishndn 24 Taad
2.3) fifnseua: lushnd 6 weuwys
2.4) MIMUAL:
- YFurnansaseulst
- naumavyula
2.5) wawasnszuansiliulsia
1) #itaia: bisnd 150 Tad
2) ussuBume: ludndn 24 Taad

3) #neausiseu: lisnia 2000 seusewl

4.4.2 YorAnduuuUBudususudaTEl 1w 10 Yn
4.4.2.1 wazdeanaly
4.4.2.1.1 Wuedesfuianuiifmelulad FOM (Fused Deposition Modeling) vi3efind1
4.4.2.12 Wurdesinienudd Aflvuiafindlidosndr 30 x 30 x 30 wuRwng
4.4.2.1.3 Tassaisvenrdesiunianiii Yanmiunain Aluminum extrusion iefnn
4.0.2.1.4 favemiesdumaussdalidusaunsmineanguaaviasunsningly

Usendlne Taelitiuvasidaussia

4.4.2.2 A BUARNIS

4.4.22.1 dgwhmiuseuld 100 eswales

44222 sunsnsesiuianlavainvans iy PLA, ABS, PETG, Wood, Marble viesnnni




44223
44224
44225
44226
4.4.2.2.7
44228
44229
4.4.2.2.10
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Extruder {us¥uu Dual gear Direct Drive w3ofinin

anusolglanu Wuwanadnuuin 1.75 mm

152UV Resume Printing

#i5¥uu Filament Detection

fivihaaduda Touch Screen dnslasmsduria wiouvendeyaaausieies
5295UlMa stl, obj, amf ¥Seunnin

$i5¥uu Automate Leveling

seefumsldausiuiuussiulndy 100-240 V 50-60 Hz

=i ar o & ar [l o
44.3 wsesUssnanadviugnnaafuuUuTILdususudass T 147U 10 Y9

4.43.1 wazdeanaly

44.3.1.1
44.3.1.2
44313

Sulsziu 1 ¥
ansalgnulady 220 v 50 Hz 1§

flfzuaginBmusuaupodlday

4.4.3.2 SeaduaanIg

44321

44322

44323

44324
44325

4.4.3.2.6

44327

fnneyszanananans (CPU) liitfasnda 10 unumdn (10 core) uag 16 unuiaiiou
(16 Thread) wagdimaluladiiudyananiinislunsdiideddmnuannsolunis
Uswananagh (Turbo Boost w3a Max Boost) Inelimnuiidyaaunfinigean lai
Wesnin 4.0 GHz §7uau 1 mie

nirgUszuananad (CPU) inu2uA msuu Cache Memory s2ulusgéu
(Level) Wheniuvualitiosnin 24 MB

fimheUszananaiowananm 1JuLHIes T BUARIANLENINUNINDTVENTIT
wheanuavwnakivesnii 2 GB

fivisaudvan (RAM) aila DDR5 visefinin vuielitiesndt 16 GB
fimiredaiivdeya viia SATA wiedni1 vuimauglitesnda 1 TB v3e via
Solid State Drive Yunmwglsitiosnd 500 GB $1uau 1 Mide
flaenmuanmayila IPS wisfinda fisessuanuasdanlsitannin 1,920 x 1200
Pixel wasiivunlitiosndn 15 in

fidaadiowsie (nterface) wuu USB 3.1 vidofnin laitfesndn 3 veq

= 1 A ] o L 1 T
4.4.3.2.8 dyeadausiouuy HOMI uuliideenii 1 984

{
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A
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(24 A’ o
4.4.4 [Rfind duu 10 YA

4.4.4.1 5798B8AImATA
4.4.4.1.1 Wenfinanlil Particle Board in3m A uflauss wuam (n¥13 x &n x g9) : 800 x 600 x
750 fadiuns 3efni
4.4.4.1.2 vinUldiz vun 25 finfins 1pdey Melamine WiaSeuau fuh nuserwdou way
seelintiu WA eazendie
4.4.4.13 fmevwdeulifioulfziensidussauasaihdlngiamsy
4.4.4.1.4 TiBdmIugFou wum 500 x 550 x 750 Nadums (Mad@nxgs) wiafndd
1) Taswadnind ddeminnauuunn 7 yu mn 1.2 feduns wient Weudaiudy
Tasafng
2) MeuiBlnsgdmiuBaiaiudennanaindis anwuitiuiaagegnmanain

- nal'n:r oF e o = ; e A 1 p
3) wardanus-nunNs M1an PP COPOLYMER amugﬂ VNIUFINBTIVTEUIBANNIDY

5. Gauledug @i wu
5.1 flauesmdssnauazeusumislivuagiusiliuysansvieiimihflveamine demu
oz firmumiendinisdweulnglifnaldieiufumieutuuenasusenounsiy
Lo
5.2 figileuszneunslinunwilnevienwdinge Swabidesnda 2 4a
5.3 Suuseiududn 1 T @nmslénumuniuaslisuiagiuides)

6. MNUALIMHBIBUNER
HieueTmardesdwauiagimunnsluszeziaat 180 Ju Huiinnnfuasniludygdone

7. vannaeinsiasundadendataus

= Hk L3 - = & g A‘ - o ] @ e
‘Lﬁﬂ'ﬁ"f‘l"ﬂ"ﬁ'm’l NaN138UYBLAUDUTENIAT) ﬂW@Laﬂﬂ‘E BUNAAIIU UVNINBIRYITNINTUINAZAUY

Tnglunasisien (451enegn)

=i = =
ki) ( Usgsiunssunis  a9ve NF3UNTT aHTD ... L &L NG
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8. WRusuUsTINa/ Ul udnass

wilssnailunisdnge aytuifonfinstiosiusefise uasvnaouaussouy dmiueiusus
Intiharfelvmi suaitde Suneiessiung fmiadiung 1 1 ga Sruauiu 15,000,000 vm Guh
duvmii) auaByasiiy

9. IAMULALNITINBINY
= as o - 1 q' Vv ] di - @ o ar ar q' 2 = L7
wTingnaeestisruadwediungue Weuwiinenduldnsiaiunasiunevdwesliuuies
ua

10. 9AANTY
wingnghianunsadwevdwesmelunafirvualiludyafuneasiesdiszansulau
wingd WuseTudasiesas 0.20 (gudqnaeseud) veayardwasiistlilddaeu

11. msmmuassezimiulssiuanudizaunnsas
Hiauesimdsiuuseiuanudisaunnsemiedadesrssdsvenduna 1 U duudiuil

umInendgld Suneu lasnrslummuaiiaidang1s mndwaudndisaunnssanedades

Wiauesintazd st euuen wieudluliegluaninildnisldddady atelu 30 Su

T Tuilasuusanuviineds Intlsifnrldielag Wadu

12. saiidadeiensiudeyaiiuiu viairuauus 3aisel wieudnsuAndiulaedawedany
b
anwitinsie  vhwhidmihiivan uninedomalulagsaseadnun g
Wil 200 mit 17 siwadide sunailesdiie Fwmiagie 52000
Insdnn 0-5392-1444 ¢ip 7151 §a 7152
dla thiwakorn@rmutl.ac.th
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