
1. fi1111LU\J111 

i1{1'tlv'UL'tlfl'tlv{I{I11J (Term of Reference : TOR) 

1fl'i.:Jn1'i«a A1cfi'ru91-Manl~trfln1'i'i:uua1'UEJ'Ufl (EV Car) 

~hu~nh\la{l ehUlaflaafl:Lnfl ,){lvr1flL~EJ{ItvrJj ;i11.111.1 1 'tffl 
' 

11vr11'VI a1fl'm 'VIfl 1 u 1aeh1'tf3J.:j fl~u~1uu1 

1 

~1m.l11'l'H11'j&Jr;rn~u "f.J1'Uf.l'UI'l1vh~1 (Electric Vehicle) " "ilB.:J~;iU1GJ tu~th~"lflJ"VI'lh~"l!1"1!1~l1 ... ' 
~1vnTH tJ~vuLL tlGJ'I"mvwiimmP! "l!f.l~ 21 ~m.:Jtl1~" tJ'j~L 'VIP!e.l~.:JLPI" tJ'j~L 'VIP11 'VIvi1L 1hVIlJ1EJ~~~"~n1fij 

v ' 

L~Bum~~nGJ.:J 20-25% mv 1 uu vL P1 .2573 1~vi1u 1tJ'll1f.l~.:JL"~lJfl1'j H''V'lr;r'I'I1'U'VI~LL 'VI'U~L tJuiimnu~'ILL1~~BlJ 

LL'VI'UJ11J'UL:ffm 'V'l~.:J 1 'IJ'j~'lJ'lJ"il'U~.:J"iJB.:JU'j~L 'VIPI'j1lJvY.:J "'Ui'l'lm'jlJf.J1'Uf.J'UI'l1 vlvh" VI~BBI'l"1VIm'jlJf.J1'Uf.J'U~"1JEJ 1 VI~ 
' 

(Next-generation Automotive) Ltl'U 11u 10 ~l'l"1VIm'jlJLU1VIlJ1EJ~~1!9'fl!1'Um'j'li''lJLfl~tl'ULP!'j~~n~"tltl.:J 

U'l~L'VIP! 1~f.J~;j'lJ1Gl11.:JLL&J'U'j~f.J~f.J11 20 tl LLU.:JLtl'U 3 'j~EJ~ ... 
'j~f.J::~ 1 tl 2559-2560 Ll'l~f.JlJfl11lJ'V'l~tllJ~1'Un!)VIlJ1EJ n1'~"iJBtl1.tfl!1 l'l LLGJ::fl1'j"U'll"1.t'Ufl1'ji~ EJ 

L~el'l LL 'lll'l Ll'ltl~ tJ1~tl.:J ncilJ'jt11~EJ"1'j 1 vlvh"151'jtlJ::"iJtJ'Itl.:Jrlfl1'j"tJ'IJ~'IlJ1Gl"I!'Um.:JL 'VI'V'l LLGl~tJ1L off1'jtlf.J'UI'l1 vlvh 1~f.JiJ 
' ' 

fl1'jf.l m l'um{;m rml1L off1 'j1lJfi.:J Ll'l~f.ll.lfl11lJ'V'l~m..J~1'U"mtieY~tJ'j:: :ijtJ1'1JtJ'U l'l1 vlvh 1 'Utl'U1fll'l 1~tJn'jlJ fl1'j"iJ'U~.:J • 
'VI1.:J'Un ~1LU'Ufl1'j"L"'Utl~1.:JU'j~fl1P! L~B.:Jtl1VI'U~tl1r;r.:J"ilel.:JlJBLI'lBflvlvhvtloff'!i''lJLfi~B'U l'l1l.ln!)VIl.l1f.Jl1~1f.Jf.J1'Uf.J'U~ 

LL~~LL 'U1'VI1..:Jfl1'j 1 imutJul'l1 vlvh"llu1~L~ntJci1.:Jtl~tJ~.tlv 
.J~ • ..,. '1 .. 

'j~EJ~'VI 2 u 2561-2563 fl11"tlEJ1f.J&J~fl11~1L'U'Ufl11.:JTtJn~lJ1tl ~f.JG111&11511W~ LL~::LI'l1EJlJfl11lJ 
' 

'V'l~BlJ~1VI~'lJ~'I L"~lJ'jf:l EJ'U l'l1 vlvh ~1'\J'llfl fiGl 'j'JlJvY.:Ji~ f.J Bci1.:J L oUlJoff'UvJ m ~ tl'l vY.:J L~tl.:J"lJ'j'lf:l'U~ LL 'lll'l Ll'ltl~ lJBLI'ltl { 
' 

'j"ULL 'll'lJ~1'lJ~fl1'j/lJ1m;i1'\J:ij~'lJ~fl1'j&1mUel~tJ'j~~ 1 ~L -wf.J'I'V'ltl LLGJ::lJ1{;l'jfl1'j~.:J 1 :ij 1 ~.fl1fiLBn"I!'U".:J'VI'U 
, "' , , 'U , 
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·n.J~ 1 LL&J'Uf11'l'li''ULI'l~el'U.fl1'ln\1~1'UVHr.:l·n'UL Yie:Ja.:!La~:w f11'l 1-a'.:!1'UE.I1'Ufl'U(;I1 vlfh 1 'U'I.h~L 'VI I'lL 'VIV 
'U 

.J 0 ., 1 ., ( ) 
'VIlJ1 : &11'Un'I1'U'U f.J'll1f.JLL~~LL&J'U'V'l~'I'I1'U "'U'V'l. 

".:~~a 1.~ .. ~ .... ~ .. '1h~fi1Um~~m~ ".:~~a ... ~ .. ~ ... m~~rm ".:~~a ~ ...... m~~m~ 



ft!t1. t 11,tt~~n.l1n.LrmL~ 

(aaJl;ap-aUON) M.(l:Lll.~l:.lfl_Q.I1t}k1LU~l:.fl.~l;!, (aaJl;aQ) Lfufu~[l.!:.ijj~U~It1.t-~!:.ijj~U~It1.Lrl.I'M~Gt;1-, s-·z 
" ' 

.,. .. • f\ 

~n.l1n.L 11l:.L U ~fl.M.~Lll.~Lil.L~ M.~W rl.L~l:.lfl Lit M.~Lll.~~ t:.m ~ rl.£\L 1.1 ~~n 1.1l:.l:.lt~rl.(!l ~ l:.f\~rl.kl n.~; 1 B~ 1 £"Z 

ft!t1.tl1_tt~}!lrl.f"mLI1rl.L~ (l)!)jS-atJ) ~LLHbGU:;~f\ 

• n. 
n.w~n.t wu~~n.:;~111t~1~1fl~U~It1.n.tn.l1~1~}1fl~Lkllt~Wt:.kl~:;m~t-GU.Ifl~m,et:;Ru~Ln.~tt~~G~1 z·z 

(8upaaU!8U3 a.A!lOWOln'l/ UJapOW) ftlt1.tl1_tt~~rl.l1rl.LI11t~Wt:.kl~rl.L~WL~~fl.:;RU~Ln.ltti~B~1 l"Z 

n. ... n. 
:;n.1.1~~rt~n.~1 :;~fl.~ rl.kl rl.i; 1 U fl.t'LIA.t-~n.ll.ltW n.L~~Ifl L ltftlt1. t 11 ,tt~~ n.11n.L 11 fl.B ~~ IA.~LU ~ h1 t'B~ fl.£.:;~, fl.B~~IA.~rl.kl 

rl.i; 1 ftlt1. t 11_tt~~rl.l1rl.LI1rl.L~I1~~:;~,~~1n.1 ~IA.1~BIA.I1L~~n.~M.LLJI1U~It~1B~ 1 (H~) 1\3) ~rl.l1rl.LI1fl.fl.:;~~LU~~f\t'B~ 
• n. • 

lAsnl,V~t!!Lit1.~~t'B~n.~; 1 L~ltLl:.l!![:t'~ ftlt1. tl1_tt~~n.l1n.LI11t~W t:.kl~~lfl~U ~lt1.t'LIA. t:.L~Ut'~~h11flL1 1UL~ 

n. 
lt~fl.GUft~~~LUfl.fl.,f\~rl.t (Sa)npOW) 

n. ... 
~~1t1 fl. fl. 11n.i; 1n.G~~LUrl.l1~ 1~LUL!'\~~~1t'~U~ {)33) UBGn.~~lfll!!L L1Rk11~~~~R~k11t'l1(} 1:;!-Lrl.ltti~~LUt-!:.1!11 ~~11 £1 

" 
~fl.,C\0 rtl!!t-~:;~,~~iR~ki1Lrl.lttl~n.h1,~ti1LLJUB~1t'LIA.rl.Lt't'~M.~n.l1n.LI1Lrl.lttl~:;~, 11~~~LUT1.h1,t'i21tt~ k1111.1:;~f\t'Gil. 

{aU!8U3 4lMOJ9 -MaN) ~~iP.~k11n.B~l!!m,lloi1~~QrLI;1:;~M.Ll111U~[:~I1Litlt1.LQ-1rt~WL1L~~Bt-Gn.~fl.Bifl:;~, t-~~~1 

nL t-Eoll!1U~:;~f\LitL[I.l1~LitL~ n.n.:;~n.i; 1t'L~B~\t~LUT1.tfl.~W[: M.LL1£1A.~:;~fL[:t'Lrl3~1n.Lt-~~f\lj~LitL~~ t ftL1 t 11_tt~ 
• • • ~n.rmLI~ lt~WVI.L~lf~Brl.L~Lrl.lttl~~~, 11 ~~n.n., U GG rl.Lt'rl.L~rL t lfl~m,et~gh1n.!J. 1t'ft11 ~1. ltlt1. t 11 ,tt~~rLI1rl.LI11t~Wit1.L~Ifl G 

n.L~ (a.AJnJ-S lSJ!::l) ~BI1G~1LUT1.tMLLJI1U~[:~It~1rt~Wit1.L~~Bt~I1LI11l.~LUfl.£.fl.GijjB~mi:L!'\~~t-~t}~lfl~U~It1. I I II II 

n.,ttt-~ rl.Jl.UB1l!!LLJ:;~, ~~lt1.L~~i£. i£.t!!LL1rLLt-11tfL!t1.rLtM.LLJ£1A.~:;~f\lt~1:;~, n.!An.~~~B~1 ~ t-L~It~Wit1.L~IflBI!ILL1 
" ' ' 

rL t ~~~ht-LIA.~LUrLQ 1L~~LU rl.~L~:;~f\lfl~~n. tlA.Lfl.IA.fl.[:LitL~ 1~1 ~ ftL1 tlt~Wifl~n:-;~,~~1 rL 1l!!IA. 1LrLitti~~LU[:~1 
• • T1.£t~~Q.rL t 11~1 U~1t'Gil.rl.,llot'~ 11~LU:;~11 rLLt't'~ ,~L~Iflt'Gil.~LUt'B~ItLtl!!fl.£.t'B~B~ 1rt~Wit1.L~Ifll3n.Lt-n. 1]~1T1.1l!!IA. mL~ 

~,C\~f\U,t\lfl~nl,C\Iflgh1B~1 t79~Z "ki"M. ft!t1.1~1fl~U~It1. (t-Bpm~) ft!t1.tl1,tt~}!lrl.l1rl.LI11t~Wt:.ki~Lll.~Lil.L~ lfl~nl£\~lfl~Lkl 
n. 

lt~Wtki~~~~U~It1.L!'\~~~LU[:~1 Lnrl.L~~l!!t'ltll.L1~~1 rL 1 ~lA. 111~LI11A.~Lit1.1tt'LIA.t'~ 111A.1kllA. 1~1fbrL t LtftA Ut~rL11n.LI1rLLt' 

Hot 1LU lt~~1t-~B~ 1n.Lt't'~M.rLL~~~~LLJrLG~l!!m,llorl.h1, ltLiflrLQ 1 L~~LU fl.£.t'G~G ~ 1 lti3£M.ItLtl!!lti1~~1~LU 
' ' ' 

n. n. 
l ~f\~t'~t'~~, LtftA 1..1flT1.11rLWit~~1 t-~n.H,ItLiflfl.fl. ,f\~lt~1 t-LrB ~1 rL_ttL[I.lj~~rl.IA. ,LitLE-1:-;~LtftA Ut~rLI1 

' " . 



3.1 Ufl11lJa1lJTHHil1lJfl!)VIlJ1CJ 

3.2 UJLth.JUflfla~lJa~a1CJ • 

3 

L ti e:J-3 ~ 1 f1 L thJ~~hJ ~ TULfl w"ti f11')'th~ Lij'U~ a f11')U nu~ -3 1'\J'IJ e:J-3 ~U')~ f1 e:JU f11')~ 1lJ ')~ L U CJU~ i'~lJ'U ~ 111 f11') 
,. :.J "' ... 

fl')~'VI')1.:J f11')fla.:J n1VI'U~~1lJ~U')~f11 f'1 L~ CJ LL v-d'l 'U1~UU Lfl~e:J"Ih CJa11a1.J L 'VI f'l'lle:J-3 f11lJUfY~ na 1-3 

3.5 hJL iJuuflfla~.:JL1 fl')~u~a 11i.uuru~11CJ~a~~.:J.:J11.JLLa~ 1~ u..ij.:JL i CJu~a 1 ~L iJu ~~.:J.:J11.J'Il a.:J 
, \J , "' \J \J 

vrtb CJ.:J11.J'Ile:J.:Ji'! 1u1~UULfl~e:J'Ih t.~a11au L 'VIf'l'll e:J.:J mlJuty~na 1-:J ~.:J11lJ~.:Jil ~~ flfla~~~.:J.:J11.JL iJu~1.J~11.J~~ ~ f11') 

m11J m1~~~m1 ~u~vr11 ~iia1'U1~ 'lun11~1L ilu.:J11.J 'tun~ m1'1Ja.:Jil~uflflmru~1CJ 
,. \J \J , 

Cit. d Q f'QJ I 

man'VI1e:J1.Jna~.:~na11 

3.8 hJ L iJu~ii ~atJ1~ 1mnH1lJ ti'1.Jfi'u~~uimau e:J')1 CJ~u~ L i1 ~uia Laua 1 ~LLnlJvr11'VI CJ1aCJ 
~ ~ 

f111LL 'll.:~'li'ua~1.:~L uu511lJ t um1u1~m~11fl1~h~n'VI1ailnafl~.:~d 

3.9 1lJL iJum~i'uLana'VI~vr~am1lJFi'lJti''U ~.:~m~tJ n La511Jt.~alJ~1.Jf'11a 1 'VICJ L l'uu~i'~u1a'lla.:~~~u 
\J , :rJ ... \J 

Government Procurement : e - GP) 'lle:J.:Jf11lJUf!J~fla1.:J 



4. flW~n~w::LuOW1:: (Specification) 

11f.J"~L~f.J~~1 hJ 

4 

4.1 f'I1JlWrrJ~a-nJ~~n111~'U'Uf.l1'Uf.J'Utii (EV Car) LU'U'f!~tl~'U~n11~~1lJ11()1iriT'v'l-rum1L~f.J'Un11 

~a'U1'Utr1ieJm1L~f.l'U-r ~'~~eJ1tJtl 
" 

4.1.1 LL ul'IL(;leJ~m'Uf.J'IJ(;\1vlvh 1~uutl1~'11vl~11 umuf.Jutii LLa~ 1 tl1LLm:umuf'l:w • • 

4.1.6 1~'U'U1eJ.:J-ru,hvn!n 1~uuu-:~~uL~f.l1 LLa~1~'U'UL mn ri1VJ-rumuf.l'Ul'l1 vl~1 

4.2 ~L~'Um1f'l1~eJ-:~~~1~um1au1:wf'l1nrurr!~eJ~tln~m11~uum'Uf.l'Utii (EV car) 1~nuuf'lmm 
~ • dJ • 

L~avi1V1u1~ 1VJmmtlneJ'U1lJ (Certified Trainer) l'l1lJ:U1l'l1~1'U~1nam~-rum1-ru1a-:~'11nn~:wtJ1~L VJI'lm:u1m 
~ . 

Vl~a ~htJ Vl~eJ ~'U Vl~a ~~u1u~al'l.0rurri~L~'UeJL~f.lf'h1eff~1f.JL'Un11tlnau1:wLLa~VJ~~eJ'U ~L~'Um1f'I1~8~LU'U 

~-rutj ~'lleJ'U~'IVI:U ~ ~-:~tl~a-:11 ~ LLa1 L~~'l n 8'Uf'I1'U n1VI'U~ ~~:Uel'U f'l~ Jl Ulrrl l'lllJa qJ qjl 

4.4 'li~VJ~aa-:~tl1~nau~1mn1~ LL 11 LLa~'llavlviLL 11 ~ua"tJ~VJ~ uL i1'eJVI1~~eJ~f'laa-:~ num1V1~aa-:~ • 

4.5 um1-rutJ1~numf.l1~m11e&'~1utln~htl'UL1a11JjtieJf.ln11 1 tJ 

4.6 u~iie1m1 H'-:~1uLtlum~11'Vlf.JVI~am~1a~nq'li 

4. 7 ffiu-:~1'U"q~'Vl~aeJ'ILU'UJl1~11VIf.JVI~eJi11'li1B~nq'li 

4.8 u Lan~11tl1~ne:JUfl118'U1lJL tlum~11 VI f.JVI~mn~1a-:~ nq'li 

4. 9 f'l1nrurr1~1lJ11() 1-n''Vl~~au:u1l'l1~1'Uf'lru1rii1'111.:SVl~1"ll11'111.:SVlu1m1m'Uf.l'Utii ~~~81 tJtl , .,. . , 
. "' 

4.9.2 ~1'tn1'!11.:SVlu~m1m'Uf.l'Uiii m.:SVl•!h~<da:w1~'U'ULfl~e:J'I~1'~ offu 2 
. "' 

4.9.3 ~1'1n1'!11.:SVlu~m1m'Uf.l'Utii m.:SVl'li1-:~'1ia:u1::uuLf'l~a-:~~1-:~ offu 3 



5 

5. ~1va:aafJfl'tlv\JL'tlfl'tlv./I./11'UVJ'ia~1fJa::Lilv(ilflruam;ru::Luvn::'tla./lwflfl • • 
o e~ .., A 
n1VJ'Ufl~1fJa::LvfJflflruan~ru::'tla./I./11'UtUa • 

mri'tu...nic.h'ltliiu1im11::tJtJEJ1\UJ'Wil (EV Car) -;i1"1" 1 "ll'~ 'th~na\J~1f.l 
• ;.I • 

1. "ll'~tl1iu1im1LLti~L~fl~1fiLVh~1LL~::m1i~mWHf,hn" -;i1"1" 1 "ll'~ 
• ;.I • 

2. "ll'~tl1iu1im~a1i~EJ1"EJ"~1vh~1LL~::1::uumuflmfi£J"~1vl~1 -;'i1"1" 1 "ll'~ 
1 :.J .. .. 

3. "ll'~tl1iu1im11::uutlfua1mfllm"EJ"~LL~::1::tltlfl1tlfl11 -;'i1"1" 1 "ll'~ 
.. .. .. 1 

4. "ll'~tl1iu1im1a1i~m"EJ"~1eiu~~LL~::1::uumtJfi11EJ1"EJ"~1uu~~ -;'i1"1" 1 "ll'~ 
.. :.J • " 

5. "ll'~tliiu1im1aL~m11ailmfm"EJ"~LL~::i1fui'm"EJ"~ -;'i1"1" 1 "ll'~ 
• ;.I '\1 • 

6. "ll'~tliiu1im1~1iaunvda..:J"llfi..:J11m~af LL~::"ll'~-itJLfl~fi"Lvl~1-L~..:Jn~ -;'i1"1" 1 "ll'~ 
'I :.J , • 

(MOTOR DIAGNOSIS AND ELECTROMECHANICAL BRAKE/STEERING) 

7. "ll'~tliiu1im1 CAN BUS LLtltiLLt.ln 111~~ -;'i1"1" 1 "ll'~ 
'I :.J 'll • 

8. "ll'~tl1iu1im11::t1t1 E-mobility l"m"EJ"~1vl~1alJEJL~1i LL~::ltl1LLn11lmtlfl11 -;'i1"1" 1 "ll'~ 
" :aJ " " 

9. "ll'~tl1iu1imn::uutl1::~i.vM1L"EJ1"EJ"~LL~::ltl1LLn11lfl1tlfl11 -;'i1"1" 1 "ll'~ 
.. :.J • , • 

10. Lfl~fi..:J1Lfl11::\{a1111fi"::EJ1"EJ"~1el't1~~ LL~::EJ1"EJ"~1vJ~1 -;'i1"1" 1 "ll'~ • 
AA ....... "n .. . 11 . Lfl1fi..:J1Lfl11::~a1!a..:Jn~LL~::~nm.nmL•JmL'lffl1 "m"EJ"~ \11"1" 1 "ll'~ .. .. . 
.d.A ft' ..... 0 .... dd It 0 

12. Lfl1fi..:J1Lfi11::~U"1"LL1..:J~"~..:J 1000 v R1~1tiLLti~L~fl1 ~1fiLL~~..:J~1£J \11"1" 1 "ll'~ 
'\1 • 

"1lfi..:JEJ1"£J"~Lel'tl~~ LL~::EJ1"EJ"~1vl~1 
.. .. ... .t 
1111 EJ~::L£1 £.1~~..:1" 

alA ...... ..J 1-•-'!f "-' "-' 5.1. '!1P11J!)lJ(Afl1"it.LlJIJILGtil"i"m nn1u.a:::n1"iVIPln1"iMa\h11\t, 

tl1::n au~1 r.1 

5.1.1. '!1P1t.lfiu~n1"it.LlJGILGlil~~fll MW1 

5.1.1.1. "i1!.1a:::LB!.IIPI~'l lt.l 

,)1\t,'J\4, 1 ~IPI 
• 

,)1\t,'J\4, 1 ~IPI • 

LU""ll'~'YlY~~ fi..:J'Y11..:Ji1"L 'Ylfl 1 "1~ tim"EJ"~1 vl ~1 ftt~t~nLLtlti111L r1a H'l "m1L1EJ"m1 • 
t .t 4 .J ... ... .J.J !'I • ... 

Rfl" 91£.1 LU W1::"1l'91'Y191fl El..:J"\l::flln 1f1 L n r.11n tl1::tltl ~91fi11LLt191 L~ fl1'Y1 Lu"LL ~ fl..:JW fl..:J..:J1" • 
~ in"ll fi..:J1fl £.1"911 vl~1L ""ll'91'Y191~ a..:~tl1::n au~1 mLu~ L~ a~"ll'ii.~ ~LtEJ 11Lfl fl fl" vl a ~L vl ~ • 
(LifePo4} wfallntJ1::tltl~ ... ~n11LL~ ::u fl..:! n" ~L 1r.~"~11111fl191 fi1 fl1111~1" 'Y11"LL~ ::fh 

'\1 

.J , .. 4 i. .. ~ • A' i.tl fl1111\1"11 fi..:JLLti~L~ fl1"1l'~'Yl~fl fl..:! fl an LLtltl ~ ~ a11111flflln 1f1 ~~..:! LL~W";n""ll fi..:J1::tltl . . ... 
4 ~ ., .. 0 tl .... d .:~A' 4 .,.,I'll 1 .... ~ 

~"fi..:J"ll"R..:J YlfiEJ1..:J~::~1nLL~:: ~fi~IW ':lf..:J'ti'~'Yl~flfi..:JllL"fl~1n11L1EJ"1 1l"flr.lfi11~..:J" 
'\1 • '\1 

1) n1'll'llfl1111~1li.'Y11'1Ul1r.Jlll."llfl..:JLLtlliiLiilfl~ (Battery internal resistance 

measurement experiment) 

2) m1191fl1111~"11fi..:JLLti~L~fl~ (Battery capacity measurement experiment) • 
3) n11vl~ll.!1ll.n11~R"ll'1f~ (Discharge Curve) wi..:J..:J..:J1""11fi..:JLLti'IILiilfi~(The basic 

discharge curve drawing of the battery) 

••;j• U .P.\J .. u, • .,~""""" .,;1 ..... ,J;;;.V. ..... n"""" • .;~ •. ~·""""" 



4) 

5) 

6) 

7) 

8) 

9) 

m1iLm1::,{n·nvlm1~~"lfTf';l~i.:~.:~1u~LL~n~1.:Jnu (Analysis of different 

power discharge curves) 
.. r ... d 

n11'YI~~fi.:Jn11~~"ll'11';l~~.:J.:J1U"llfi.:JLL1J~L~fl1 (Analysis of different power 

discharge curves) 
.. r ..1 . 

n11'YI~~fi.:Jn11~~"ll'11';lfi1::LL~fi.:J'YI (Constant voltage discharge experiment) 
~ I ..... d 

n11'YI~~fi\I~.:Jm1::1JlJ';)~fi11LLlJ~L~fl1 (BMS management system setting 

experiment) 
... ... r 

n11'YI~~fi\11~LL"i.:J~U"llfi.:J11m~a1 (Motor voltage measurement experiment) 

experiment) 

10) m1'YI~~a.:~n11~fi1atln1mmufl1111m~af (High-voltage motor drive • • 
controller setting experiment) 

) 
.... A o "' 

11 n11'YI~~fi.:Jn111~fi~Un11'Y11.:11U"llfi.:J11m~a1 (High-voltage motor operation 

wave measurement experiment) 

12) n11'YI~~aum11~LL1JlJ1~u1iinLL~::LLlJ1Jfl.:J~"llfl\lflltd.:J (Dynamic and static 

measurement experiment of accelerator pedal) 

13) 
r ... d 

n11'YI~~fl\ln11"ll'11';lLL1JlJLL1\I~Ufi.:J'YI (Constant voltage charging experiment ) 

14) n11'YI~~fi.:Jn11"lf1f';lLLlJ1Jn1::LL~fl\l~ (Constant current charging experiment) 

6 

15) 
r ... d 

n11'YI~~fi.:Jn11"1511';lLL1JlJLL1\I~UU.~::n1::LL~fi.:J'YI (Constant voltage and constant 

current charging experiment.) 

5.1.1.2. "i1Uii::LihJ~'t11'11L't1AtiA 

1) LLlJ~L~HJ~ '4i1'\.nu11iummi1 1s L'II'~~ 
- LUULLlJ~L~a~"lfil.~~LimJlaaauvlmnvl~ (LifePo4) 

- rin~LL1.:J9Jul~ummi1 3V, BAH 

) .I "' d "' d .'r ... • ... 1tl , 2 H1fl1fllJ~1ulJu"lla.:J"lf~LLlJ~L~mu.~fiL~aua.:~nu 'YI1';l1m~~ 1.:JLL~.:J"llu1~ 

3) 

4) 

5) 

6) 

• • 

C"o - - - ..J o 1 

L'II'UL'II'fl'lff1'V\11J1~fiW.'VI1111LL1J~L~fl1 ';11'\.1.1'\.1. 4 n~11 . ~ . 
- ~~i.:~l1i1UlJU"llfi.:JLLlJ~LY!fl~ 
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8) t~tlm·mllt~ilLY~tlfm7'lnf'ILL~::mmuJ 
• • 

- LL1-Ji'uriri~m7li.J1U1h.JL1ill'mmi1 4-5oV n7::LLL1'Vin~L1'-JR~ llill'mmi1 
'II • 

20A 

9) ~ utln7mtl11Jtl2J2Jt!Lil ufLLUU LL1-Ji'UL1'-\I 
• • 'II 

1 0) 2J t!Lil ufn1::LLL1'ii1-\ILLUULi'LLti~.Jthu 

- Vini!LL7-J9i'ul1ill'mmi1 5oV 'VI1t~iini1 

- Vini!rhi.JL1ill'mmi1 400W 'VI1t~~ni1 

- tJ11llL11VinY~L1'-JL1'iiL1ill'mmi1 25oo 1uu~uu1fi 
'II • 

d.... I 0 .... If' 

11) 2JtlUL1-\IH1'VI11Jfi11Jtl2J2Jt!Liltl1 • 
12) ~H1il"lfnruLL'I 'h'VI'IULU'Iln11'Yi1-J1U . .. 

,¥ t'" .. !'I d tl '"' 13) ~U il::l'lil~ti-\12Jf1112JLuUUU1U L~tltl112J ~tli!Il£1 

14) ~'lit~.JW1wfuuiut~tln7mm7nil~u.J • 
15) H12J11tllinu7::UULVh~1 220V Li ~i't!ll~ili,t!tlmruifu.JrlUn1'lf1 • 
16) utlmruUti.JrlU ~ftlll'ltiLLL1'Cil.J~fiLL1-Ji'ULLfl::n7::LLL1' • 
17) Ll'lufiht'fl'lill'lilRtllJ liL~tll'lilHtllJL1'Il1~n11'Yi1-J1Wllti-\1~1Utl1::ntJU~1-J ') 'lltl-\1 • 

utln"Tm • 
18) '11U1'1l'llti.J'D'ill'lilflti.JL1ill't~£Jni1 1300 1111. x 5oo 1111. x 1100 1111. ( tJ112J£l11 x • 

ni1-J x L1'-J ) 
'II 

19) tm.JHi'1-JLUUL 'VI~nviui1£J~Ltl;t!U'VI1uuflih ii.EJ2J vfu~tft!L1'12J11tl~ tin Li 
'II 

20) Ltl~t1-J1~n1::LLL1'LWVl1LLfi::LL1-Jiuhh~h lu1t1£JU~ -;i1u1u 1 Lfl~tl-\1 

- LUULfl~ti.Jijti1'"'Cil'llU1il 4 'VI in f1112Jfi::LB£Jil1::iul1ill't~£Jni1 1 o,ooo counts 

- L1'12J11tl1'1l LL1-Ji'ULWVl1, n7::LLL1'LW~1 , fi112JYl1Ul'I1U, fl112Jfl, fl112J 

Yimdu.J, L'll1u'll , tlnt'VIIlii, Capacitance, Zlow-low impedance 'VI1t~mnni1 
• 'II 

- 'lmLH'Il.J~fiLLuu Backlight ~H11111tltlfmhli .mwu1£J~1'VIfu~u.JRi1-J~ 

i1U'VIi.Ji1Lfl~ti.J, Vl.Jn-iuti1Ufi1LL1JU True RMS LLfi::~Vl.J-iU1ti.JfUn11 
'"' ..... 

UU l'ln'll tlllfl LLUU Ufll'lli 
'II '11'11 

LL~::~'T::UUUti.JrlU IP67 til £JLLH!il-\I'VIll'1Ltl~tl-\ltiE.i1-\l"lflilL'IU 'VI1D111nni1 

- ~thum11ilfhLL1-\IiULWiil1-\l (Vdc) Li:.JLL~ 100mV-1000 V 'VI1ani1-Jni1 

fi112J~::LB£Jil~1RiilL1i111nni1 o.o1mV 11il£J~fi1fi112JLL1iuih o.o9% of • 
readinglunnrhu11il'VI1aiini1 

I • 



- iiti1Um11131thn1::LLtlLvJ~,-_, (Ide) 'Li.;~m~ 1 mA-10A 'VI1ani\m11 fi113J 

~::L5[J~~1tl~L1i2.nnn11 o.1mA 1~[Jiithtl112JLL1iuih 0.3 %of reading 1u • 
1 .... A .d 1 'Ylfi [J1U1~'VI1Elilfi11 • 

- iitl1um,-1~thm13Ji1u'Y11U 'Lil-1LL~ 1oon ii-1 1ooMO 'VI1ani1-1n-:i1 

tl113J~::L5[J'i1~1tl~L:I.i3J1nn11 o.o1!1 1~[Jiithm13JLL:Uuih o.2% of • 
reading 1 Uti1U1i1~1tl~ • 

- iitl1Um11~¥i1LL1-1iu'LvJtliu (Vac) 'L~'i.,LLYi 1oomV-1000 V 'V11ani1-1n-:i1 

m12Ja::L5[Ji!~1tlil '11imnn-:i1 o.o 1 mV 1ii[Jiiti1m12JLU.iuih 1.5 % of • 
reading 1u'Ylnti1u1~'VI1a~n11 • 
iiti1Un111~ti1n1::LLtlL'VJtlilJ (lac) Lii-1LL~ 1 mA-10A 'V11ani1-1n-:i1 tl113J 

~::L5[Ji!~1tl~L1imnn11 o.1mA hwiiti1m111Lu.iur.h 1.2% of reading 1u • 
1 .... A d 1 

'Ylfi[J1U1~'VI18~n11 • 
- iiti1Um11~ti1tl113Jitti';l1n 1ooHz- 1 o MHz 'VI1ani1-1n11m13J~::L5[J~ 

~1tl~ L1i2J1nn-:i1 o.o 1Hz • 
- -l'ilti1m1.h~LL~u~ Li';l1n 1 ooonF-10mF 'V11ani1-1n-:i1 fi113J~::L5[JI31~1tl~ 

'11i111nn-:i1 o. 1 nF 

- ii11hLLn111 Manual data logging L~,1iUa[Jn11 1 oo ti1 LL~:: 1thLLfi12J 

Auto/event logging L~L1iUa[Jn11 2,ooo ti1 

- tl12J11ma-1fum11~m12JLL~n~1-1"l.la-\lam'VInii'Li 
• 'U 

- tl13J11rr1~ti1 Harmonic ratio 'Li 

• 

- iia1[Jn11li-\11U"li8-\ILL1Ji1Li1El~ L2.iumm-:i1 399 ,i1111-1 11iWLLtl~-11ULE!fitl11 • 
" " . ..... 

LLtl~i11~ Eltl a [J1-\1'11'i!L';IU 
.d ..... - 0 - 3Jtl1[J1~tlllilli1nl. ';11'1.1.1'1.1. 1 "15~ ., ., . 

21) iitiiiam,-1i-11Ull1~1L'Yl[J'VI1an1~1a-1m]lt ,]1u1u'11iua[Jn-:i1 1 "11'~ 
'U . • 

5.1.1.3. ""' "" "i1Ua::UUJ~O\t. '] 

1) u1tt'Ylfu1h::nutlmn1~iufi1LUU1::[J::L 1a1 1 il ';11nm,-1i.,1ul.Jn~ 
• 

2) iim,-iil au111 l ~riuutla1n1"l.IEJ-\Itltnufln~1 ';!Un11';l::tl12JTH11 ,r.,1u 'Lii • 

"'~" c.l..h, ... V:::! .. ~, • .,un"""" "'~" ···-~·-""""" .,;:. ··~·""""" 
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5.1.2. ~~n..Jnu~n1"In1''i,)~ n1"If4a"",,.. 

5.1.2.1. ,.,tJa::LatJ~rt'llu 

9 

-;i1\l.'l\l. 1 ~~ • 

dh~"lfill'lil~ a"l'l1"iJ1UL l'lfl1 u1~ fir.nur.~u~1 wrhrfa anLL1J1J2J1L ~a Lm UfiT'iL1rJUfiT'i • 
a-au 1 il mu vn::"lfill'lil ~a" U\l::~n 'lf1 L ~ rJ1nu,-::u u'Iftl Ltl affl1 tl1-iiL ~aiL u 1r1 r.~u~1 w~1~" • • 

0 tltl .. tl"" .. .. .: .. ... .4 fi11l'I1"1Wlla"1::1J1J'If L a1fl1 1'DUia1LL1J1J'll'11\IL11LL~::LL1J1J'll'11\l'll'1 'HI"i L~tJLLa'il" • 
1fl1" a-f1" LL~::n1::1J1Ufi11'th"1Wll a"1::u U'IfLtl afmtl1-iiL~ a fl. u 1r1 r.~uil1 w~1 ~"l'lil~ a" 

'II 

a an LL1J1J 1 i H12J11fl ~n 'lf1 lii i" LL'ii ~ u;nwn a"1::1J u Ltl\1 uii".ff"a-" lii a rh" a-::il1 n LL~:: 
u 'II 

tl 
.... ...r .. ~ ..... ..,.f 

~ ail1lr.l 'll'ill'lil ~ a"2JL ua~1fi11L 1r.IU1 ~2JUarJn11il"U 
• 'II 

) do .,,1 " 0 tJ .... tJtJ .. tJ"" .. 1 L 'VHll'l1fl112JL"111 ~\I fl1"~TWL~::a'1U 1::n a1J~~n"lla"1::1J1J'If L tl1fl1 1'li'L~E11 • 
1flr.IU~1w~1 (To understand the structure and main components of electric 

car super capacitor system) 

2) fi1m12JL"li1L\I~inm1fi1"1""11a",-::uu'Iftl Ltl affl1tl1-iiL~ann r.~u~1w~1 • 
(To Understanding the working principle of electric car super capacitor 

system) 

) 
.d 0 ... , .. • .: ..... 

3 L ~al'l1fl112J L "111 ~\lfi11'1l'11\la rl1"11ilL 11 LL~::n1::1J1Ufi11'1l'11\l'll'1 

(To carry out the operation of fast charging, slow charging processes) .. .. 
5.1.2.2. "i1tJit::LOtJ~'t11"L't1R\I.R 

1) i1Ln1Jtl1::\I'IftlLtlaffl1tl1-ifLilaf (Super Capacitor) : 1000000 MFD, 25VDC • • 
2) 2JtJL~afn1::LLH~1" (DC Reduction motor) : DC24V, 200 1au!ilau1fi 

.. . .. 
3) 2JtJL~a1n1::LLa'~1"(Brush DC motor) : DC24V, 6000 1EI1J~aU1l'l 

4) DC LLa2JiJiiL~af 
.. .: 

5) fi11"lf11\IL11 
.. ... 

6) fi11"lf11\l"lf1 
.-:1 ~ A A ....... &; ... ._, 1 ..., 

7) 2Jfi11a'n1U ~ 1a~ 2J~ Hty~n 'lfUI.LLa'il"~ U1 LL~"1"\11fi11l'lil ~a" a m"'ll'il L \Ill. 

8) a-1m1nlinu1::uulw~1 22oV li 

9) 1fl1"Hf1"LUUL~~n'V'lui1rl~Lfl~au~1aa~ihitr.~2J ~uii~aH12J11fl~anLi 
'II 

10) "lf~n~~a"ii"llu1i!Lliuar.~n11 13oo 2.12.1. x soo 2.12.1. x 11oo 2.12.1. (fl1111m1xn1'1" • 
Xa'") 

'II 

11) Lfl~a"1iln1::LLa-lwvhLL~::LL1"i" LW~1lu,-nr.~u~ 0 .4 
\11U1U 1 Lfl1a" 

- d1uLfl~a"iia1~"11U1~ 4 ~in m12J~::Lar.~~,-::~ul1iuar.~n11 1 o,ooo counts 

- Lf12J11fl1~ LL1"iuLwrh, n1::LLHLW~1, fl112Ji1Ul'I1U, fl112Jrl, fl112J 

Glmd.EI" . l~1EI~. mu.~nii, Capacitance, Zlow-low impedance 11\~m.nnn-h 
• 'II 

.,~.~ ... kl::J ... thzoounmm, .,~. --~-~- -- ···""''"" "'~" ~-""""" 



- ,-,mL~~..1f.HHL1JlJ Backlight ~~111'H1UfUthLi, mvJu1£J~1~fm(B..1~11..1~ 
i1u~i-1i1Lfi~B..1,~..1rl.j'U.El1'll.fi1LL1J1J True RMS LL~:::£i~..1.j'U.1B..1f1Jn1'l 
... .. ., 

lJ'U. 'Yln"ll till~ LL1J1J1J~'Ylll 
'II '11'11 

10 

- ii111~1;i1'U.fi1111U~B~ri£J CAT Ill 1000V, ii111~1;i1'U. CE, UL, CSA 1t1..1fu 
~ ~ 

LL~:::ii1:::1J1JUB..1rl'U. IP671~mL~~..1~U1Lfi~B..1Br.i1..1-i~L,-,'U. ~im..nnni1 
!"l A .... ~d~ d ... ,:!1 A •• I 

- Lu'U.~~~flnt'YI'Y111Lfi1B..1~111£Jn11fi1~1B111~1;i1'U.nTm~~,.,1nn~11u1:::L 'Ylt'l 
~ . 

£J hu~it~mll~m • 
- iir.i1'U.n11i~fi1LL1..1i'U.LvJ~,-._, (Vdc) 1ii-1LL~ 100mV-1000 V ~it~nf1..1ni1 

f11111~:::La£.1~~1~~Lli111nni1 0.01mV 1~£J£ifi1fi113JLL1i'U.£h 0.09% of • 
reading 1 'U.'Yln r.i1ui~~it~~n--h • 

- iir.i1Un11i~fi1n1:::LL~LvJ~,-._, (Ide) Lii..1LL~ 1 mA-10A ~it~nf1..1ni1 fl1111 

~:::La£J~~1~~11imnn11 o.1mA 1~t.~iifi1fi1111LL1iuih o.3 %of reading L'U. • 
I ... ,:!I d I 

'Yln mu1~~,.B~n11 • 
- iir.i1'U.n11i~fi1fl1111i1'U.'Yl1'U. 1ii-1LLYi 1 oo0 ii-1 1 ooMO ~it~n1'1..1ni1 

fi1111~:::La£J~~1~~Lli111nni1 0.010 1~£J£ifi1fi1111LL1i'U.£h 0.2% of • 
reading L'U.r.i1'U.i~~1~~ • 

- iith'U.n111 ... ~fi1LL1..1iu"'tvJ~iu (Vac) "Lii-1LL~ 1oomV-1000 V ~it~n1'1..1ni1 
fi1111~:::La£.1~~1~~ Lli111nn11 0.01 mV 1~ £Jiifi1fi113JLL1i'U.V1 1.5 % of • 
reading L'U.Ylnr.i1'U.lil~it~iln11 • 

- iir.i1um1i~fi1n1:::LL~LvJ~iu (lac) Li~~..,LL~ 1 mA-10A ~it~n1'1..1ni1 m111 

~:::La£.1~~1~~ 11imnn11 o.1mA 1~£Jiifi1fi1111LL1i'U.V1 1.2% of reading L'U. • 
I ... o4 4 I 

'Yln m"U. 1~~1t1~n11 • 
- iir.i1'U.n111 ... ~fi1fl1111tl.i,-,1n 1ooHz- 10 MHz ~it~n1'1..1ni1m111~:::La£J~ 

~1~~ Lli111nni1 o.o1Hz • 
- i~fi1mu1siiLL~"U.n1i,-,1n 1 ooonF-10mF ~it~n1'1..1ni1 m111~:::La£J~~1~~ • 

Lli111nni1 0.1nF 

- iilu,-LLn111 Manual data logging 1~11iut~£Jn11 1 oo fi1 LL~::: 1u1LLn111 

Auto/event logging 1~11iut~£Jn11 2,ooo fi1 

- ~11111fl1t~-1fum,-i~fi1111LL~n~1..,"llB-1Bm~nn1i 
• 'II 

- ~11Tlfli~fi1 Harmonic ratio Li 

- iim£Jm1Li-11'U."llt1..1LL1J~L!iltl~ 11iut~£Jni1 399 -i1l11..1 1~mL~~..1L'U.LBn~11 • 
~ ~ I -

LLfl~~1~ Bfl tl £.11..111'~ L,-,'U. 
A - .., o 

- 3J~£.11~~IlJill1nl ,.,1'U.1'U. 1 'n'!il 
~ ~ . 

12) iifiiit~m1Li-11'U.111H1L'Yl£J~it~n1H1fl·:mrpt -;i1U1'U.Lliut~£Jni1 1 11'~ 
'II • 

".:J~~ .. k?.J ..... tl-s~ li1"1.Jn'i'l:Uf1Ti ".:J~ tl .... ~~ ... m-s:um-s ".:J~tl .... ~ .. .. m-s:urm 
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5.1.2.3. 

2) ~nT'r;ililt11J'"UJL'iniJUfl~11l?1HhHUl1'Uft1l1!t1 ~ouniT;J::cf'UJ11flhf',nouL~ • 
5.1.3. 21'~iJm.I1\UJ"fl1 -ftyf12fl.~ SUV ,)'1Wl" 1 21'~ • • 

5.1.3.1. 71Ua:::tihJ~~11tl 
·HI~ n £.11 "t1 -u~'1 w Yl1'lfit~ suv LiJ "'1f ~ ii' fl'"lU fl 1.1 n 11 Yi 1 >~1 "yi''1 £.11:: u u • • • 

"' .. "' .. .. ... d .... 111 •• 1.~ ' ' 111 .. 1 .... .r 
m~mr~a-un~ ~2J11fiL1tiOUJLmnnu 1::1J1JL1J1fl, 1::uu ~nn1~ti>J~11>1, ~n~tyty1fii.L~tl1 

, inmnmfl a t1, LWinJtu1fii.LLi>~Lii awil1 £J~ouLa>~ Lrl a1::umnliliTru'V11 ~i'a1.1LW LL~Iil>~ .,., ,.,., ., 
..4 .- ..4 • I.... .... "' .f " '11 .. 1.~ 

~fl1 ou::, 1::1J 1J L fl1tl >I £.1 'Uiil L fl 1tl >I u 11J tl11l1 f1 1::1J 1J 1J>! fi1JL ~ £.11 fi11J fll.l lil1 ti1::1J 1J ~ n n1, 

.. .- .4 • • • "' " • I "' "' 111 .. 1.~ • I '11 .. 1.~ 1::1J1J L1l £.11, 1::1J1J Lfl1tl>l~1>1 LL~::~>J1l1~>1 1::1J1J1l1::';J1l 2J tl>l"l.l1>1 u11J~1J ~ nn1, u1::~ ~ nn1 
~ ..... ~ ,::i A !'"\ _d .... .d \II .... .... t .J 

L '1fWYl1~ ~ tl fl, 1::1J 1J L ~£.1>1 LL~ ::TYI ~ L u 'U".l!~ Yl ~12J11fl "!.11JLfl Gl tl 'U ~Iii ~1tl2JL1J1 ::911 >11'U Yl 
0 ""' .... .... .... ff' lll:!l ... .... f(' ~ A I .4 .... 

'U1 L~'Utl'V12Jiil1 £.I 'VI 'U>I ~>I Lfi11::'VI'VI 1tl~1 ~>!Lfi11::'VI 2JL1J1fi2J tllii1>11'U L ~ tlYIIil ~tl1J ~tl.ltl.l1 fll. . . ., ., 
!'I .-d "' 1 ' ..4 ... 'II ... 

';Jtllil Lu'U'lflii1::1J1J£.11'U£J'UiiiYifl1l~~lil 'V\1.1 ~2J11f1Lfl~tl'U£.11tl ~lil~::lil11l . ~ .. .. 
5.1.3.2. 71Ua:::teJU~'t11\ILfiA'l4A 

1) PM Synchronous Motor 2Jm~aflWVl1L:I.iuat1ni1 140 LL1>1Ji1 L:l.iuat~ni1 

LL1>!U~ 340 it1i'UL2J~1 LLU~L~af~ Lithium-ion 
..... .d .... .... 

2) "!.11JLfl~tl'U~tl'VI'U1 

3) ~LLUiiiLiiltl~ Lithium-ion -,i1ou1'U 3 LL~>I ~1'1f1f';JLL1J1J Type-IILiL1~1L:I.iua£Jni1 
6 'lf2J. LL~::~1'1f1f';)LL1J1J Quick Charge LiL1~1LliUEl£.11ll1 30 'UTn vh::iu 

d 
LL1J~L~tl1 80% 

4) 1::1J1JL1J11lLL1J1J ABS (~fam::U1J1l1::';J1tiLL1>1L1J1fl , 1::1JULi12JLL1>1L1J11l ~1£.1 

d A ..... • 1 .... 'II ... 1 A ... 

5) 2Jfi>J~2J'U11W (Air Bags) fi'VI'U1 + lii1Wl.l1>1, 2J1'U'U11W . ~ 

6) ~1::uun1::~n "1 wrt1 

7) atln,-m1l11i11;j1"Ufi112Jtl~alilr1t~ 
• 4> 

- 1::1J1J1l1::';)1 tiLL1>1L1J1fl 

- i1ti>Jit1zltl 
f!: ._,A ... 

- L"!..2J"!..Iii'U11l£.1 

- ~,-::uu~11';J~ti1Jfi112Jti~tln &i"!..a>~~ 1.1 m>~ 
' d - .... .,d 

- m::uu~>~1l111i11m~£J>~ 

- iin~EJ>~ 



~L~~UL~~~L~~~kti.L~~l 

1"3LIUWt~::~ 

• ·rcrc oogz Nl ·rcrc oog~ ~,,~~::~::t~L~Utl.rt~ti.IA.11~U~~~uuL& F' • ::: • F' .... 

• n. 
ti.L~LIA.UtLrtL~::~11ULrt~ ~ti.IA. ti.MJL. 1 rt~ ~111111::~11L~Ull1111mtl.~~~~~t~1 u.u ~ tU1 ttULU. • .. f' ,f'--~ f' .. :: p .. ,.... 1!. 

n. n. 
_1Atw\~11~U~~M~lJLtHl!~L~~~rtLt~~~k~~tlltLrtL~~~~~1 d!N9 "rtrt Ol llttw\1~tw\~~~~f1~~ 

• ~tl.~1 t~ l rtttU~L~~~I1~::t~~~U11Urt~tMLrt~~t~1 tl.t~l11111rt~lloti.Lt ~t~~Lti.~L& .)f,.. ..... ,. .... ,.. "I I ...... I 0 

n. n. 
ti.IA. 11~ ~tl.~ UUL~~ LU.ti.L£-11j.~L!JLili11111U~ BtLUI1J.~k _ilti.~~_!~G~~1 _illt.l!lLMtLUG~ 1 

• • Ut::~11Ht11llt ~ti.~Utl1t~L~Lrti11111UGG ~~IA.L~tl.rt11::~11tt1~ttiA.~ttLU'ItltUf1~tl.r11 ,!J .... 0 f' 0 I p p .... ,f b: 

Ill ~_tA.~R~1::~RU. T~TS 
• ft 

~-" ~ tttt\L.& O£ B~L'tURtt~L'I6NH.~1 '~TS 
0 .... I ,0 ~ f"' 

~kti.L~~tUtLrtL~::&L~Utl.& L-FIU~ti.LU~~~U.tUL~~rm .... UJ1-trtti1G~~tLU~ (Z 

~Uf1ti.L~~ttLUUL& U ~ L~t1::~::tti.Q1L~ti.~M.Lli'IU~tl.l!::!..f111}1A.,ft~11 (~ 

~.u. ~ L~U~~,t\ftktl.tti.L~ -HllU~~L-FILliG~~~IA.kLHLllti.L~~ttLUG~~~ (0~ 
[s tl.tl.~ti.~Ut ~ .. ,. 

n. n. 
~~H~IA._tt~I1UL&~~tl1}~k G~~ Utt~lll!W ~1L~!..LU~ Lrt ~~G~~1~t ~ Lli!J G ~G ~ -

. .. "' 
L~U~~~~ t1.~::~11 L!ltl.l!~G~tLUHtHL~t~Lrtti.Q1~~ L9dl ti.L~t~Lrt~ -

• • L~U~~~~~}LJL.:tUWf1Btl.l!~~~~~~ti.!}1L~tw\ktl.l!~~~~JL.~ -

LtU~Gt~ ... p 

• A3 ~ti.~UllG~1~1111~tLJL.~JL. (6 .. f' .. 

~LULG11j.f11111::t~Q1 IA.}L~~ ~!\~11L~ 

L~ tl.~ tl.tw\ liA.}Lil~ti.L~tLU~p1111::t::~11 Uttl. l~ Lll~~~m t~tLU~p1111::t~ -

• • ~~LrtnMti.I1~~~1~Gt~11l~11t~rcrr - ...... f::i' f' 1.· 

~lf-.V~~~~~~J1LrtnMI111::t -

(~~~&~111111) tG111111::t - .... .. 
tGt1tLM~~Lrt~tMI111::t - .. 

L~tw\l11J.f1~L,lf-~~rtu&::tu~ -

JOJlUO~ as!ru~ -



4) 'hiiim.Jn,-m1vJvhuuiEJ 
• 

5) 1"1f~1um.h~~mi1EJ~LLL~::m.iu£h 

6) l\11LLnU2J 2J 1 'YILLfi2JLtl ElfLL~::2J1l'Yiiinf'VIU1LL~::'VIi~ Li El ~1~11111L 11 • • 
7) ii~~n-iuch£JnEJ111112JLY~~L\11EJfnm::u-;r;nru • • 

.. , , .,1 .. 
8) 11 Nav1gat1on bar 'YI11111L11 .. .. 

5.1.4.2 "i1Ua::LilU~'t11\IL't1FI'"FI 
., 

1) 
... .... c" ... ... 

n~El~111~~u£J~1El2J111fl1tlfi2J 1 "1!'171 
\l \l • • 

2) tl .. ... "1!'111 1::nEJtJL~L'IfEJ'ln~EJ~ 2 "1!'111 • • 
3) f!El3J~1L111Elf tnWftJ~1UU1::2J1~~~ 1 "1!'111 • 

- ii'VIU1£Jtl1::m~~~n~1~ (CPU) lliuEJ£Jn--h 6 LLnU'VIin (6 core) l111£Jii 

fl113JL71iruru1mU1Wn1~U\i1ULliUEJ£Jni1 3.0 GHz LL~::iiL'Yifl tut~~L~11iruru1m ., ., 41 ., ., 

u1nm L1111umiit~~EJ~ 1"1fm111~1111t11um1tl1::111~~~~~ 1i1u1u 1 'VIU1 £J 
\l 

- wu.1£Jtl1::111~~~n~1~ (CPU) ii'VIU1£JYI112J1i1LLtltl Cache Memory 11111u 

1::iu (Level) L~£J1n ... Wl.IU1111LliuEJ£Jni1 12 MB 

13 

.. ' tl d t .. ... ' 1 ' d .. .. ' - 2J'VIU1£J 1::2J1~~~L~ElLLa'\11~111~ \11£J2Jflnl.~mtm::EJ£J1~ CIIEJ£J1~'VIU~ 'VI1El\11fi11 

... ..r 
9l~U 

• 

!"' d ... """" ' 0 e LuULL~~1~1l1L ~ El LL~\11~111~ LL£Jfi1l1n LL~~1~1l'l'VI ~n'YI2J'VI U 1 £Jfi112J1l1"l.IU1\11 

lliuEJ£Jni1 2 GB 'VI1EJ 

• ii'VIU1 £Jtl1::3J1~~~ L V:El LL~CII~111~~'11i~El ~111 £J 1 U 'VIU1 £Jtl1::m~~~n~1~ 
"' 

LLtltl Graphics Processing Unit ~~11111t11iwu.1£Jfl11111i1'VIin1um1 

LL~111~111~"l.IU1111LliUEJ£Jni1 2 GB 'VI1El 

.. ' tl d """' 1 1... ' 0 

e 2J'VIU1£J 1::2J1~~~L~EJLL~\11~111~'YI2Jfl112J~2J11t'l Un11 "ll''VIU1£Jfl112J1l1 

'VIin1um1LLa'C11~111~"l.IU1'11LliuEJ£Jni1 2GB 

- ii'VIU1£Jfl11111i1'VIin (RAM) "ll'UCII DDR4 'VI1El~ni1 ii"liU1111LliuEJ£Jni1 8 GB 

- ii'VIU1ml111LntJ"liEl1l~ "ll'U\11 SATA 'V11El~ni1 "l.IU1'11m1111lLliuEJ£Jni1 2 TB 'VI1El 
\l • 

"l!'ii.\11 Solid State Drive "l.IU1111fl11111lLliuEJ£Jni1 480 GB 1i1u1u 1 'VIU1£J • 
- iiDVD-RW 'VI1EJiini1 1i1U1U 1 'VItb£J 

d t A I .s I 

- 3J"ll'El~L"ll'El2J111El'l::tltJLmEJ"1.11£J (Network Interface) LLtltl 10/100/1000 Base-T 

'VI1fl~n-h -;11ll.1ll.lail-ifi£Jn-h 1 'lifl-\1 

ii"liEJ~L~Elll~El (Interface) LLtltJ USB 2.0 'VI1EJiini1 lliuEJ£Jni1 3 "liEJ~ 

.. ~~.\~"'"""""" .. ;. · · ·~· ····-"'"'"" .. ~. ~·· ···""""'' 
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d ... 'f A f' 6' 
- 3JLL u 'U. 'VUJ 'VHL ~ ::: L 3J1 Ll 

- ~';JmLLllih'l1l1~"llu.1'iiL1iummi1 19 U1 -;i1u.1u. 1 w"1r.1 

4) Lfl~tl-3~11~Lm~m{vr~El LED a"l!iJ~ Network 
... 

1 Lfi'Hl~ 

- ~m111~:::L5tJ1i1Lu.m7~11~11iuEJtJni1 sooxsoo dpi 

- ~fi1111L 11 L 'U.n17~11vf"ll11ihHTVI'liJn1:::1i11~ A4 LliUEJ t.1ni1 18 'VIU1~El'U.1fi 

- ~fi1111L11L'U.m7~11vf~H1'VIfun7:::'il1~ A4 i.lil.ttwni1 18 'V11Z1~au.1fi 

- Ll11117tl~llvfLanLl11niu'VI l.t1 aY~ t 'U.ll~i.lii 

- ~'VIlbt.1m111-;i1 (Memory) "ll'U.1'ilL1iUtJtJni1 128MB 

- ~"litJ~L~Clli~El (Interface) LLUU USB 2.0 'VI1EJ~ni1 -;i1'U.1'U.LliUE1tJni1 1 -riEl~ 
d1 4 1 A 1 A 

- 11"1fCl~L"lfCl1J'ilti1:::UULfi1Cl"ll1t.l (Network Interface) LLUU 10/100 Base-T 'VI7Cl 

~ni1 -;i1U1'U.Lli1Zar.~ni1 1 -riEl~ 'V11El Ll11111t1Li~1U~1ULfi1El"li1tJLfLl1t.l Wi-Fi (IEEE 

802.11 b, g, n) i.lii 

- ~m'il 'l~n,-:::'ii1~LYIL1iua r.~ni1 150 LL~u. 

- Ll11J17tl b'Liiinu A4, Letter, Legal LL~::: Custom 

5) allmru~ afl Lu7n • 
"' 

1 iu. 

6) "ll1i'Un7:::'Yl:::lfm1ui.Y~11il.tar.~ni1 1 o" il~ 25" 'VI1a~ni1 
... 

4 iu 

7) ';11\.l.'VIli'U. • 2 ';J1'U. 

8) fl1Jiilf11Ufi1JLLUUt.ILEJLlU 
• 'II 

"' 1 iu. 

5.1.4.3. 
.. ..ol 

-a1ua::tau~a~ 'J 

1) u~'!f'Ylfu1.l,-:::nuflmrn~iufi1LUU7:::tJ:::L1~1 1 i] ';J1nm,-'li~1u.1.ln~ • 
2) ~m1i'lil EJU111 L inUUfl~1fi7"ll tl~Lltn'U.flfi~1 ';J'U.fii1';J:::Ll11117tl Li~1'U. Llif • 
~ ~C: tf .... ~ tf 11~ I GJ 

5.1.5. itoftt1Lilfl'!fi:hVI':ilJ~h'lfl~Utl~1~ IJ~illlfl'J1 4.5 il~ ,j1~'J~ 1 !161 .. • 
5.1.5.1. 11ua::tiiu~ori'lltl 

Luu.a1.ln,-clr.~n7tltJu.lifLLuu§v-lrfL5n.UH1'VIfmf~t'lu.cl' 
• 'II 

5.1.5.2. ''i1Uit::LH U~t11\1Lt1Ali.A 

1) Y~iu~ntlu~m111i1u'Y11U~EJm1Hn'VI7EJH~ fl1111~'it'VItiu"ll~~Elli.Li]u.~L~ 
'II 'II • 

0 .... ~ ~ .. 
H1'V\1111Tl"Nl~t'I'U.t.l ~ El 

'II 

2) LL3JLL7~~1ilEJEJnLfii 

3) LLfi'l.l.'VI1J'I.l.L~11~13J17tl11>!1i'hLL'VIli..JCii1-J ') '1.i Li4a1~L'VI111:::nint13'U. ') • 
4) i'1'VIt.l'iln17L~auli1Ll'ilif'Ylu~am,-in'VI1EJ'tliiH~LLUU '1.1ili,.h3Ju. 

• • 'II 

ao~f-L1L .... ~\J'""'"n""n" ao;1a ... k~ ..... mwm' ao;1a ~ .. n,"n" 
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a a A A .d A 
5) 3J LtUh'l L~ m.u:u tlLfl1tl>l LtHl'\.Uh'l 

6) ffitl1LLn1:Ui>JFIU.rJi tl1tl~i t1 
~ 

"lia:u~-;hLvn:: 
~ 

- fu1i1\nrn't~1ahtmm11 4500 nt~nfll 

- rm l.r~.,fi~" la.iummi1 21 oo ii~aL2J~,. 
~ . 

- m1ll~>~~1~" la.iummi1 33o ii~aLll~,. 
~ . 

- n~1Yh·tlu.nTli1u. la.ium.mi1 55 iu.Tn 

- ntnih"lf1-u.m,-~>~ la.ium.mi1 55 i-u.1Yi 

- rhi>~lvh=h 220v/380v 

- rhi>~llm~afta.iumm11 2.2kw 

5.1.5.3. 

2) iinTliilt:JU1liL~nuufl~1n1"llt:J>~~m-u.fim~1 -;Ju.niT;J::~1ll11nLi>~1"U.Li • 
5.2 ~(;lt.lnuilnTnnfiilll1'14li'I4G11TI?hu.a::"i::uu~11.J~aJ"inli"M1TI?h ,)1'141'14 1 ~(;I . ., . . 
tl1::n aui1 £J 

5.2.1. ~c;at.liiu""imTli.'f1Bflll1'14li'I4Gl1TI?hu.a::"i::tJu~1u~a.~"inli'14G11 TIYh 
• *I • 

5.2.1.1. "i1lla::tauc;a~1ltl 

tliiu1im1~1R~ £11'U.£J'U.~1 ~~1 Li]'U."lfilfitl1Utllln11Yi1>11'U.ili1 tl1::uu a L~fi'Y11tl itn i ... . . 
"' ... .d "' '111 •• 1.!'1 • • '111 •• 1 "' .r "' 

~1ll11tlL1£J'U.1 Ln£J1fiU1::UULU1n, 1::uu Lnn1~ti>J~11>1, Ln~tutu1tlU~£11, ~ruru1m v .,., .,., 

n E1 £1, L ~ iruru1 mLLi>J L~ t:J'U.i1 £J~U.LEI>I Lrl t:J1::UU L Tli!Utll~1W'i'EiliL ~ LL~il>l~rt1'U.::, 1::uu ., ., ., 

"' c" "' tl "' "' "' .r ... '111 •• 1.!'1 "' c" Lfl1ti>I£J'U.~ Lfl1tl>l 1Utl1n1FI 1::UUU>IfiUL~£11fi1U~llii1£.11::UU Lnn1, 1::UULfi£11, 1::UU 

Ltl4EI>J~1>1 LL~::t'i>Jih a>~ 1::UUn1::-;Jn 3J EI>J"li1>Jtlfuvrul ~~1' U1::~ l ~~1 L<iiu nf~ ~ tltl' 
~ 

"' .. !'l .d "' "' '~" ... '.d. ... ... 
1::UUL~£1>1 LL~::1'YI £1 Lu'U."lfii'YI ~13J11tl"l.IULfl~ EIU. Lil Vi1tl 3JLU1::~1>11'U. 'YI'U.1 L~'U.EI~ llil1 £1 .. .. . .. 

........ t/'4 .., .... il"'.ci 4 I .d ..... 
'VI 'U.-\1 ~H Ltl11::~ 'VI1mn a' -\I Lfi1"1::'V\ 2J L 1J1fi 2J El ~1-\l'l'U.L Vi El 'YI il ~EilJ a'tlltll1 m-;J El 91 a'12J11rt . ., ., 

"' ... ll ... 
L fl ~a -u.tm.J L" ~:: ~n n .. ... 
5.2.1.2. nua::Lilllc;'IYI1\ILYI~'I4~ 
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2) ii"lf~lwvhLLtt,u,-i1., lw~u1 lw~1 lw~., lwiww1mLitJ1~1u~u1 lwtta.,L1au 
" Ill ., " 

l11tf lw~~ lwumau ~~~111 nu"lf~~n~1.,~111iv.~~mfl~a.,tJv..fri,:bL~"a • • • 
3) ii"lf~lwvh lwiww1mrratJ lwiww1mLu'lfl lw~~ lwiww1mLitJ1 lwumav. . ..,., ..,.., .,., , 

~'lli.,a£inu"lf'll~n 
~ . 

4) ii"lf~Hh\41tJfl1111~!:~1nLLUU1.h::~LWYJ1 vd£J11~i~'lfL1iU£JtJni1 1 ~ Vfl£111 . ~ ~ 

m::';lfi11£l.,'J,)1.,'11.JfuLWYh ~1.,'1~111iW'll£l.,'J"lf~~,:bL~U£l 
• • 

5) ii1::UULWtl£J.,'J~i1.,'1LVi'll1\4 '111.,'1~111iv. • 
d A C' d 'II 1 

6) 1J'l::UU1 Lfl11::~ £11fi11L~tJ"ll tJ.,'I'l::Umn tJ~UL£1.,'1 LL~ii.,'II~-HU.J1\4';1 tlLL~ii.,'Jt:J ~ ~1.,'1~111 
' ~ .J. 
1\4"11£J.,'J"lf'll~nnv.1L~V.£J • • 

7) ii'l::uuityty1W.LL~Wfi'£J11Li.,'11U 

8) ii'l::UUU~lhc.!v.Vii'£J11"lf~u~J1c.IV.~1.,'1~111iU~~£Jfiu1L~\4£J • • 
9) ii~i~'lf£.,m1LvlvhLL~.J~i1.,1fi11LW~u1LL~::~tf., ~i~'lfityty1mtJmitJ1 ~i~'lf 

inJUJ1W.LW~.,inJUJ1W.LW~1 inJUJ1W.LL~1 ~i~'lf£.,m,-"lf'll1::uu£.,ui!LL~::u'll .,., .. .,., .,., . 
,r1c.IV. 

10) ii"lf'lli.,m,-,-::uu"lluLfl~auV!i'a11Vl1.,'1111imT.,t1uLitJ1~~cf.,nu"lf~~na£i1., • • 

dtl d ,d -
12) 11'11111LU'lfi11£JL Vi tll'l'll ~£JU~qjqj1tll.';l £1'11 

13) ii"lf~LLifuL ~ fi tJut1v.L i.,'ILL~::LLifv.Lu'ln ~n1VI~11u,-nt'Vli'a11 'ti.,1u . ~ 

14) iiLU1::,i.,'!LaiU£JtJfii1 2 i1m.,'1~1:1.J1U ~~i.,'lrlU"lf'll~nL~£llLfl11::~1::UULL~:: • • 
... .d 
"llULfl~tiU 

15) ii1::uul.Jfu £J1n1~Vii'B11imufl11m'li.,~1 tJ~11 ~i~'lfi.Jfu,-::ium111LfiuLL~::~ 11 
~ . 

17) ii,-::uuL-iiv.nf~~£JfiVii'B11"lf'll~i~'lfmufl11 -;i1v.1v. 1 ~ ~11111tl 'ti.,1v. lii.Jn~ . . ~ 

18) ~U1U~L1rlUL11tfl.J,-::nrJU~1tJ Ln';Jfi1111L11 Ln';ll~'ltiU Lfi';JLL~~.,'!VItf.,'l.,'l1\4 
.J 

19) 

20) 

21) 

22) 

LLU~L~fl'l 

ii1::uu 1ifi~U1LaiurJtJni1 1 ~ 
~ 

ii"lf'll"llU Lfl~ fl'U.fl £iL U~1l1Vi ~11U'lmLL~::~1J11t1"11U Lfl~ fl\J.Yl'l tJi~I.Jn ~L~ . ~ ~ 

d .I iJ .d .- ., « _,. "" 
11"11'11~1 '11Lfl'lfl.,'JtJ\J.~Vi'lfl111::UU~flflufl.,'JfiUn11~nJ~1tJ 

• .. w 

ij~ ~nLU'lflVIf£J11fl1 ~l.JLI.J Bf~U1~~cf.,'I£J r.Jnu-nflfl tlVI ~~U1L ~tiL 1tJV. fLfl tJ'lrlU 
~ .. ~ 

.d ' 
'l::UULU'lfiLL~::Lfl'lfl.,'J~1.,'1 

23) LLU~L~ti~LihULUULtlfltiU~LlftJ11 LL'l.,'JiULVM1L1iU£JtJfi'h 360 l1~~L~fl 
"" .d • li •. I.N .-
"lJULfl~ ti\4LL~::tl1\41 tlfl1111 ~::'ll'lfi"ll tJ.,'I'l::UU ~ nn1tJ1\4tJ\4~ 

• J 1d.il/ ·~ ~~'i!tl .. ..... .......................... th~li1'1Jm'i:wrn'i ~>~'i!tl ... L~-- ~-~ ............. m'i:wrn'i ~>~'i!tJ ..... m'i:wrn'i 



24) ihtf-:~~§~i.vNh1.1iurwn-h 24.o nl~1~Git'1i1111-:~ 
25) fhtf-:~1 Un11"lfTf\J LLlJ~ L~ t~ft1iumJni1 3.6 n1fi1~Gft'1i1111\l 
26) 

27) 

28) 

29) 

.c:e .I r r o ... r d . 
11 tl ufi1nl.n11"lf11\J Wl'VI 11J"lf11\JLL1Jil Lil tl1~1\l i11111U 

~ ~ 

,d .4 d ... I 

111::1J1JL1J"in ABS LVitlL"itmn::U1J"lf1£JL1J1fi 
'll 

H11111m7t~WlL~ £J1ll1J"i::U1JL-n'11'll ... ~ihzit~~'VIU1 L~ m.h\IH111J1m L1iUtJtJni1 1 ~ 
'll 'll 'll 'll 

d ... d.... Q..,.J .c:..::.... ..., ........ 
Wl111"im "itJU 1Ln tJ1nu1::u u fl\1 fi11U 111 tJ'YI r1n i1 Cll il\1111n u1::uu vn-:~111fl tJU\IfllJ 

'll ~ 'll 

Li t~1 "Lliut~ t~n·:h 1 \JCII 
~ 
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30) 
~ .. ~ ~ .. .... ~ .... .. "' .. ll •. l.~ 0 

"lfil Hfi 11'YI\In1 Hfi11Jfl11 tl Lfln 'YI"it!Ufi HLfl1tl\l tJU~ LLfl:: ~ nn1 tl1U 1 tlfl1111 H::CII1fifl"i1J 
~ ~ 

• "' .-d 0 

i11-'li11111U'll tl-1 Lfl"itl-1 tJ Uil'YJU 1 LHU.tl 
~ 

31) "lfi1Wn:0m1LiiU1\I\11LVM1L7t~uft~ t~Vii't~111i-11U i.~nwn 
~ 

32) "lf~WnH11111flimfl~ml.L~Vift~11tft~'YI~~tft~'llu1~L1iut~t~ni1 13 U1 L~tJ'YIC~~Ht~u 
~ 

1::uu Lfl~tl.J~1.J LLfi::Lu1n H11111mhfl1111 L ~1'll m::~.J'Yiil HtllJUUflU u. Lliut~ t~ni1 

1 oo n1fiL11~1~t!,f1111-1Li 
33) 1::uui1JLfl~ t!U.llt!LYI t~f't v.Jrl1 t1 ~1U.H1l1ViH111J1mVift~111i-11U 

'll 'll 

34) 1::uu LU1n'VI U1LLUU~HnLU1nVift~11i1\J ... Ufl1§11 LU t~f ~1ULU1n'VI~ .... _,LLuu~f11LU"in 

'V11fl ~ ni1 H11111fl 1 "lf-:J1U.i11fi'u.tfnu1::1J1J Lfl~fl\1~1-1 fl ~1-1 :0lJ,-di'Yin1l1Vi 

35) ih::uur11U.1tlfi1111H::YJ1nl11::YILVM1i.1iur:Jt~ni1 3 u1u L~m7t~u.fLLfi::LLnL'll 
'll 'll 

1:: 1J 1J i. v.J ~ 1 
~ d ._. .d .I ._. ._. 

36) "lfilHfi111::U1Jn11'lllJ Lfl~ f!U.LL1J1Ju1::'VI tlilVifl-1-11\.1. (eco drive indicator) 
~ 

.. .... .... "' . .... .. 1··' 37) 111::1JU fi\JU 1tJ::H11111flHtl H111::'VI11\11::1J1Jfi11Jfl11 ECU nu H1111'YI nU.LLfl:: 
~ 

fl fl11oW1 LYI r:Jf't~ 

38) :0,-::uul11::\Ji.v.Jrl1LL1J1JL~1 (Quick Charge) 
~ 

39) :01::1JlJLLHCII.J1l1Vi'llni.::'YICIIHtl1Jimm1nl.flfltl -;11U.1U.L1iUfltJni1 1 "lfil ... ... ~ 

A . . I d 0 

41) 111::U1J Vehicle DynamiC Control Y11-'IYI1111U.'YIU1LHUfl 
~ 

42) :0,-::uuri r:JfY~"lf1f\Jl11::\J i. v.J vh~~i_,mil"i.Jiu. 
~ ~ 

,:::::t "' .... d I 

43) 111::1JU1::1J1 tlfl11111tl U.'ll fi-11::1J1J'll1J Lfl fl f!U.Yl1-'IYI1111U 
~ 

44) :O~iir:Jm,-1i-11U1l1M1L'Yit~'VI1r:Jn11!t1B.Jmp!t -;J1u.1u.i.liur:Jt~ni1 1 "lfil 
'll ~ ... .., 

5.2.1.3. "i1Ua::UU.Iit£1" ') 

1) u~,;'Yifull,-::nuflm1l1Viiu.fi1LUU.1::t~::L1tn 1 u ';11nm,-1i.J1ulln~ 
~ 



~B.t~1 ~ '1\t't\L~ 
p ~nllu.r.ntLf:\tAl"~~.r.,,:::~mLf:\tA'k~,,:::.r.u~~t~~~~, (m 

(~l\x 

~L_£-UXtLilrtLt~) •rtrt OOH X •rtrt 009 X •rtrt 00£~ L~Uil~,l1!ll,.~L't\IT.):~~~~U.~!£. (6 
n. 

~1.. U~ ~Ut.LrtL~~ ~):'1\;t !till: 1~~~B~Id.f1B~~1~ 11 t~'t\t-AU~Id.1'1\~p~L.£.~~.t~1 (B 

~k AOZZ L~t-\lf1f1:::.t.f1_i.!,!LtU.t.Lf1~ (L 

'1\~ 1 ~.IT.~Lil B ~B ~ ~ U..t.LU.t.~nN111L 't\ ld.~~~11'1U?l U~fu~ Mit MB.t.ld. '1'\.t.U~.t.LUft (g .... I ,. , ... .... ... 'ICJ' "" f::' f::' 

• n. 
~L't\B~f1B.t 009l q .. Uf1Bl\!ll,.~~~~~_il~t~1ftLt~ -

MOOZ '80/\ vl q .. UI1B,l1!l1..~l1LV~L't\IT. -
n. 

~~'t\~~.t.11.t.B~1Brt (S 
"' .. 

(a6~10A-46!H) ~l\tt~~.t11f1f111}B~1Bftft~f1t~jll.t.U[l~): (p 

~B~~~f1f111.tB~1ftL.tLML~~~~~~11B~ft - 'ICJ''ICJ' ... 'ICJ' I p 

n. 
~1 '1'\~~n.t.~tU.t.Lrt~ - ... k p ,. ~ 

• fl~l~~l ~[t~BB_tU.t.UflB (£ 
• xoq UO!lnQ!JlS!O _tU.tU[lB): (z 

(aO!Aap 80 Ol 80) ~.t.~~11:::.t.UL~t-\k'tt~~.t.11'1\~pn~~11:::.t.UL~t-\k'tt~~t.11~~[111 -

(J9lJ9J\U08) 'IULfufu~~~f111_1U.t.Ufl~ ( ~ 

~~~1.41L'Lu~n~,:::~nL!. ·z-z-z·s 
( lJ9J\UOO 80 Ol 80 

n~~11:::.t.ULf:\t-\ k '1\ J ~.t. 11'1\ Q1 ~.t~~11 :::.tULf:\ t-\ k tt ... ~~.t 11 ~~ f111.t.LUL~~ .!-~B ~~ U..t.LU (S 

(S!SAieUe 

aJ\JnO a6Je40S!P JaMOd) 't\L~~l1M11B~[l.t.LU~BIT.t-\L.t.UB~Id.~~l't\~1}\:::L.t~1~.t.LU (p 

(S!SAieUe aJ\JnO a6Je40S!P JaMOd) 't\L~L!A}B~1Bft:::'IUIT.'t\~~f1L~.!-~B~~U..t.LU (£ 

{luawuadxa lUawaJnseaw paads JOlO~) .t.B~mrt~BIT.t.t11tLt~~t~B~~U..tLU (Z • )I p .... 

(luawpadxa 

lUawaJnseaw a6eliOJ\ JOlO~) }B~mrt~BIT.Lf:\t-\l..'tt ... ~~.t.11~ ... t~B~~U..t.LU (~ 

n. 
.v~~q .. UI1B,l1!l1J'ttl1~1.t.LU 

• n. .. 
Lld.B't\ 11t~B~~U.~.IT.~llo lllJ~B~n:::~11Ut~:::~~Lil B ~1 ~~'t\IT.~U't\~n1 f1f1:::.t~BIT.'t\L~'t\M~11N~ ¥ F' f' .... I. I ,. " ;:: p l.k ,r I ;:: 

n. • 
~k Lf'lU~U.t.LrtL~~~~~Ill ~~11'ttf1.£-1..'tt~U~B~Id.~rt ~.t~nftB}M Lf:\t-\l..'tt~~.t11B~~~ ~~ 1n ... ~ 

• 'ttJ:I11~.1T. OOSZ ~~ 0 f1B.tt~1ftLt~)::::~11 MOOZ '80/\PZ L~Uf1B,l1!ll..~L't\IT.Lf:\t-\1JB~1Brt 

• .t.LU't\11~ 1.t.LU't\ 1,¥-t B~ 1Lftf1f111UB B~Lf:\t-\\1'ttfl't\Lil~ ~1'1'\ 1 ~lA. 1'1'\L~~LU.~B ~~U.~.IT.'t\Q1 

rtl ~~~n~,:::~nL!. · ~ -z-z·s 
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- LUULfl~a~iierf~"llU191 Lliua£Jwh 4 111;n m13J~::La£J911::iu"t1ium.Jwh 
10,000 counts 
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- ~1111tl'lil LL'HiuLvNh n1::LLL;'LVM1, m111i1Ufi1U, fl11llfl, fl113J 

Yimda~. Litlait, am'VIflii, Capacitance, Zlow -low impedance 'VI1amnn11 
• '01 

- ~tiLLL;'~\I~HHLlJlJ Backlight ~L;'13JTHltlfmhLi .~vhl.1£JLi1'VIflJ~ti\IL;'i1\l~ 

i1U'VIi\191..,1Lfl~tl~, Vf~n.Jiuehu~hLLlJlJ True RMS LL~::~vr\ln.Jiu1a~fum1 

- ~111m;;1um111U~tli!ll£J CAT Ill 1000V, ~111~1;;11.4 CE, UL, CSA 1t1\lfu 
~ ~ 

LL~::ih::uuua~nu IP67 1ii£JLLL;'i!\I'VIU1Lfl~tl~tl£h\l"lfiiL~U 1111t1111nni1 

- ~ti1Um1i~~hLL1~iuLW~1\I (Vdc) "tii\ILL~ 100mV-1000 V 1111ani1~ni1 
m11l~::La£J~~1L;'i!Llimnn11 o.o1mv t~£J~fi1m13JLL1iuv1 o.o9% of • 
readingLunnti1ui~'V11a~ni1 • 

- ~ti1Un11lilfi1n1::LLHLW~1~ (Ide) Li~LL~ 1 mA-10A v.1ani1~ni1 m111 

~::La£J~~1L;'~Lli111nn11 0.1 rnA 1ii£J~fi1fl1111LL1iurl1 0.3 % of reading 1u • 
1 ..... A A 1 

nnmu1~1111a~m1 • 
- ~ti1um,-i~fi1fl1111i1un1u "tii~LL~ 1000 ii~ 100M0 1111ani1~ni1 

m111~::La£J~~1L;'~la.i111nni1 0.01 Q t~£J~fi1m111LL1iUV1 0.2 %of • 
reading LUV1Uli1~1L;'~ 

• 
- ~ti1Um1iilfi1LL1~iuLWL;';lJ (Vac) Li~LL~ 100mV-1000 V 1111ani1~ni1 

fl1111~::La£J~~1Hi!Llimnn11 0.01 mV 1ii£J~fi1m111LL1iUV1 1.5 % of • 
reading 1unnti1ui~1111a~n11 • 

- ~ti1Um1i~fi1n1::LLL;'LWH;1J (lac) i.ii\ILL~ 1 mA-10A 1111ani1\lni1 fl1111 

~::La£Jii~1Hi!Llimnn11 0.1mA 1ii£J~fi1fl1111LL1iuv1 1.2% of reading 1u • 
I ... A ..::t I 

nn mu 1it'VI1tliln11 • 
- ~ti1um,-i~fi1m111flli~1n 100Hz- 10 MHz 'VI1ani1\ln11m111~::La£J~ 

~1L;'~ L1imnni1 0.01 Hz • 
- i~fi1mtl1-iiLL~uli' Li~1n 1000nF-10mF v.1ani1~ni1 m111~::La£1~~1H~ 

Lli111nni1 0.1 nF 

- llit11LLn111 Manual data logging Lit11iua £1ni1 100 fi1 LL~::1ti1LLn111 

Auto/event logging Lit11iua£Jn11 2,000 fi1 

- H11111ma~fu m11"'~ m111 LL~n ~1\1"11 a~ am v.n iii.i 
• '01 

- ~1111fllilfi1 Harmonic ratio i.i 

• 

- iitn£Jm,-1-i~1U"lla~LL1Ji!L~a~ l1iua£Jni1 399 ,t1111~ 1~mLL;'~~1uLan~,. • 



- ii~1rrf~iruru1m -;l1unu. 1 "If~ .. .. . 
11) iifiijam'l1i-\11U.111'1f1Lm.J'VI1an1'!f1a>~mp~ -;l1u.1u.l1iummi1 1 "If~ 

v • 

5.2.2.3. 
.,. d 

"i1lla::UHJIPt£114 ') 

1) u1M''Yliinh::nu.f!mn1w~u.iil1LUwl::[J::L1~1 1 i1 ~1nnTl1i-\11u.tln~ • 
2) iim,-i~au13J1inuuf!~1n'l"lltl-\l~rnu.~n'lf1 ~u.ni1~::~13J11f11i"1u.L~ • 

20 

d ~ ~ 
5.2.3. LA"i£1\11~LLa::n~~£11.1LL "i\IJJ1 .,)114114 1 11'~ • 

5.2.3.1. "i1lla::Lali~Pt,i11tl 

Lfl~tl-\11iltl'l::~'Yii111W [J1U W1'VIU.:: 1 "If-)~ ~3J11tlU::'ltl [JU.~ 1 "lf1il LL 1-\IU~ LL 1>12J1"ll tl-\1 

'ltl [JU.~LUU. 1::uu"lf~ lm~ ih~ afLLlJlJ l~u.1iin~:Oti,-::~'Yii111W ~_,~~ LUU.LLUU"lfit~~nni-\1 
.. .. " '\1 

"lfii~n~3J~ii.fl113JLL1iu.ih~""llu.1~ l1iuarmi1 20 U1 iim13J~13J11f11 u.m,-1~ l~i.1iua [J 
I ""' A ~ ... elf .¥ 4 d I .., Aaal ~d 

n11 1,900 LL'l-\13J1~13J11tl~~~-\ILL1JlJ!'l-\I'Vfl.lo'VI'ltliln11 W1ti3J1::1JlJ~n~~L~1 
.,. .. 

5.2.3.2. "i1lla::L£1li1Pt't11\IL't1A14A 

1) n11fi1-\11U."J..ti-\ILfl~ti-\11~LLfi::'Ylil~tllJLL1-\12J1 n11tlflJLL~-\Iti1::~'Yii111W'ltl[JU.~ 
tf1ltl 

2) m11h1-\lfn'lf1 LLfl::m'l'Jiamh'l-\1 • • 
3) n11tl'l::LiiU.ti1::~'Yii111W1tl [JU.~"l.. tl-\1 LL~ ~::ill. • 

A ~ A ~ 

4) n111Lfl11::'VILL 1-\llJ~"J..tl-\l'ltl[JU~ 
.... « ~ 

5) n11~'l1~~tllJ1J1~'l1~fi1111L11"l..ti..:J1tl[JU.~ 

6) ~13J11tlri1m'l'YI~~aut1Bu1i-\11U.L~ar.i1-\ltlf!a~n[J 
.. .4 .... ... .. .. .... , '~~tJ.r .d .. • 

7) 11m~::Lt.J[J~Lfl'lti-\11~LLfi::'Yl~~tllJLL'l-\13J1 1J11[Jfi::Lt.J[J~~-\I~tl L U.'VI'ltl~n11 

8) ~13J11t11~rhi-\IL~i.1iua[Jni1 1,900 HP/TORQUE 

9) J1'VIUn~-\I~Cit (Maximum axle weight) L1iUa[Jni1 1,300 kg 
v • 

10) fl111JL~1m'l'Ylil~au~-\l~i!L1iua[Jni1 250 Kph v • .. ... 
11) 3J"lf~fl11Jf!3Jn11LlJ1n~1[J1::1JlJ~3J (AIR ACTUATED BRAKE SYSTEM) • • 
12) iiL~U.L'lfaf1~m1:lJL~1L1iua[Jni1 1 ~~ • 
13) 1"lfi.wvh 22ov LW~L~[J1 V~1a 3aov V~1a~ni1 

14) fltlll~1L~af tl'VIfU-\11U.ti1::1J1flt:-Jfl 1 "lf<it • 
- ii'VIll1[Jtl1::111flt:-Jflnfl1-\l (CPU) l1iua[Jni1 6 LLnU.'VIin (6 core) li![Jii 

fl113JL~1iruru1mmwmi4'u.;nu.l1iua[Jni1 3.o GHz LLa::iiL'Ylfl1u.1fi~Lrilliruru1m .., .., ., " ., 

U.1WmL~Lun,-tit~~a-\11im111~13J11t11um,-t11::mat-~f!~-\l -;l1u1u 1 'V\1-b[J 
v 

- 'VI1-k·wl.h:::3J1flt:-Jf!nf!1-\l (CPU) ii'VIU1£Jfi113J-;i1LL1JlJ Cache Memory 113J1u 

1::.lu (Level) L~[J1nu"l..u1~l1iummi1 12 MB 

~'l~tl ~ .. ~ . .'Lh~li1lJfl'ill.Jf11l ~'l~tl ... &..~ .. fl'ill.Jf11l ~'l~tl ~lll.Jf11l 



..-.r 
Gl\1\l, 

21 

"' ' .I A 1 "' ..- ' , ' .I "" "' ' - 3J~'U.1tlu1::111fl~HH YHJLL~~'h1111~ ~H.Jl!Tintflfilfnt::EH..n\1 L~EHJ1.\I~'U,\I Vt"itl~fi11 • 

!'! A ..- .,~.. , o 

e Lu'U.LL~\11\1\I"lL ~ tl LL~GI\1111~ LLtlfi\11n LL~\11\I\11Vt fl fiYill~ U 1 t1Tl113J\11"li'U. 1 G1 

l:~.hlt~t1ni1 2 GB ~1B 

• ii~tb tiU"i::mfl~~ L v1 mL~~\1111~~~~~\1 t1 ti111 tiL u ~tb r.JU1::mfl~flnfl1\l 
'IJ 

LL1J1J Graphics Processing Unit ~~ll11t1Li~u1t1Tl113J-;i1~in1um1 

LL~GI\1111~"li'U.1~L1iUBtlni1 2 GB v.1B 

.. ' .I A .,~.. , , .. ' 0 

e 3J~U1 £Ju1::3J1~~fl L ~tiLL"GI\1111~Yil!Tl113J"13J11t1 L 'U.fi11 L"15~'U.1 £JTI113J\11 

~;nL"U.m1LL~~\1111~"li'U.1~L:Lltit~£Jni1 2 GB 

- ii~tb£Jm1ll-;i1~in (RAM) "lfil~ DDR4 ~1B~ni1 ii"llt1.1~L1iUBtJni1 8GB 

- ii~tbmlG~Lnuie:Jllfl "15ilGt SATA ~1B~ni1 "l.IU1GITl11li\IL:LlUBtlni1 2 TB ~1e:J 
'IJ • 

"lfili! Solid State Drive "l.IU1i!TI11li\IL1iut~£Jni1 480 GB -;i1u1u 1 ~U1tl • 
- iiDVD-RW ~1B~ni1 -;i1'U.1'U. 1 ~U1£J 

d 1 .d 1 A 1 

- ll"15ti\IL"15tlll~ti1::1J1JLmtl"ll1tl (Network Interface) LL1J1J 10/100/1000 Base-T 

~1t~~ni1 -;i1u1u.LliUt~£Jni1 1 -rlt~\1 

- ii-rlt~\IL~tlll~tl (Interface) LL1J1J USB 2.0 ~1B~ni1 L1iUBtlni1 3 -rlt~\1 
d .... A ~ C 

- 3JLLuU.~li~LL~::L3J1~ 

- ii\lmL~Gt\1111~"l.IU.1~L:Lltit~r.Jni1 19 U1 -;i1u.1u. 1 w1.b£J 

15) Lfl~tl~~lJ~Lm"'!el'hlf~tl LED a'!IU~ Network 
A 

1 LTI1tl\l 

- iim1lla::L5tJGtLU.m1~li~L1iut~£Jni1 600x600 dpi 

- iim1lJL111um1~uvf"ll11ihtlwi'um::il11f A4 l:~.htt~£Jni1 18 v.u1~t1u1fi 

- iim1lJL11LU.m1~uvfH,hwi'un1::Gt11f A4 l1itit~£Jni1 18 ~u1~t~u.1fi 

- "1ll11t'l~llrfLt~n~11niu~u1a~ 1u.ll1iL~ 

- ii~U1t1Tl112J-;i1 (Memory) "l.IU.1~L:LlUt~£Jni1 128 MB 

- ii-rlB\IL~tllJ~tl (Interface) LL1J1J USB 2.0 ~1B~ni1 -;i1U.1U.L1iUBtlni1 1 -rlt~\1 
dt .d t A t A 

- lJ"15tl\IL"15tllJGltJ1::1JlJLTI1tl"li1£J (Network Interface) LLlJlJ 10/100 Base-T Vt"ltl 

~ni1 -;i1U.1U.L1iut~£Jni1 1 -rlt~\1 ~1B ~ll11t1Li\11U.~hu.LTI1t~"li1t1Li'~1tl Wi-Fi (IEEE 

802.11 b, g, n) L~ 

- iim~lan1::G111!1-L~,1iltmmi1 150 LLr..iu. 

•• ~. QJ)IL.~.,h•"'u""""" •• ~. ··~··· · ···"''""'' •• ~. ~ ···""""" 



- "13JTH1 hr1~nu A4, Letter, Legal LLlil:: Custom 

•• 1 .- .-.I "' .. ... .f 
16) '1HlnlilLL11 u1::nEJ1Jiil'H.l11£Jfi::LEJ£J'il~h'IU. 

• tf1 "Ll1 (general) 

• Appearance 

, , I 0 ..... A. I ,:: 

• D1agnost1cs "15El\I"TV\11JLfiElnm (Chane!) 1::£.1:: (Length), fi113JL11 
o - A d .. ff' 

(speed), Force, ma\1 (power), LL1\11Jiil (Torque), fi113JL11Lfi1El\I£JU.YI 

(Engine speed), Gear ratio, Pressure, Elm~nii (Temp), fl1111ifu. 
• OJ 

(humidity) Li]u..iu. 

... c ., 0 -

• m1,1ilfi11e:J111ilLL11 (Manage Hardware) ~3J11fl'Yl1fi11El~L'illil 

'lfEl~~LLTfLLlJlJ ElYI 1 U.3J1iLLfi::LL1JlJ LL3JU. U.1fl L~ 
., o il 'iJ.,I .. .., A 'iJ.,I .. .,I o 'iJ ., d 

• ~U.11il1\l Home "11111flL Iii ~nfiLLfl::lJU.'Yln ~nfi'Yl'Yl1fi11'Yl'il"EllJ ~Iii 3J 

W\ln-iu.LLnL"l.l Configure, Calibrate, record ~1E1111nn-h 

• ~U1~1\I View ~thi\1111£JLU.Yl\ld~1El111nni1 Autoscroll with trace, 

Reticle, Dynamic coloring 

• ~'lt1~1\l Maps 

• ~'lt1~1\l Compare l11::nEJu.i1£J Compare Tunes, Base File, 

Comparison, compare File, Quick Compare Mode Li]u..iu. 

• 111 £I 1 "111,-Lm111"11111mm1"llth~u1 £1111'il1iil "ti.r.,d 

o L1fl1 (Time) ~m,-nl1fui.\lthd]u.iu.1fi (Seconds), iiaaiu.1fi 

(Milliseconds), u.1fi (Minutes), -i1l11\l (Hours) 

0 1::£.1:: (Length) "13J11fll1ful\l~hd]u. Inches, Feet, Yards, Miles, 

Centimeters, Meters, Kilometers. 

o Speed ~1111fll1fu.f\lth~u1mUu. Meters per Second, Miles per 

Hour, Feet per Second, Kilometer per Hour 

0 Force "13J11fll1fui.\lth~u1U.LUU. Pounds-Force, Newtons 

0 Power "13J11fll1ful\1~1~U1£JLUU. Horsepower, Kilowatts, 

0 Pferdestarke 

0 Torque "11111fll1fui,uh~u1mUu. Foot-Pounds, Newton-Meters, 

Kilogram-Meters 

0 Temp "13J11fll1fu~~1~U1£JLUU. Fahrenheit, Celsius 

0 Pressure "13J11fll1ful\1~1~U1£JLUU.Atmospheres, Pounds per 

Square Inch, Inches of Mercury, Millibar, Kilopascals, 

Hectopascals, Mega pascals 

.,~Q.ill .. ........... tl"""""""" .,~. -~~---""""" .,4. · ··~· · ··""""" 
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0 Engine Speed tn1.111lltlfucf-\lfl1~U"HJLUU RPM x 1000, RPM x 

100, RPM x 10, Hertz 

0 Gear Ratio ~12J11t1tlfui-\lfl1~U1£JLUU RPM/Mph, RPM/Fps, 

RPM/Kph 

0 Humidity ~1ll11tltlfucf-\lfl1~U1£JLUU Percent 

0 Acceleration ~12J11tltlf1J~fl1~U1t.ILUU Miles per Hour per 

Second, Feet per Second per Second, Kilometer per Hour per 

Second, Meters per 

0 Air/Fuel Ratio tnll11t1tlfui-,fl1~U1£JLUU AFR, Lambda 

0 Weight a1ll11tltlfucf-\1~1~U1£JLUU Kilograms, Pounds, Grams 

23 

0 Flow Rate ~11l11tltlfucf-\lfl1'VIU1£JLUU Kilograms per Hour, Pounds 

per Hour, Grams per Second 

• ~U1~1-\1Lfl~a-\liia (Tools) tl•::naui1£JLllU~1-\I') i-\IU 
~ 

... 1! ...... .J' 
0 Open Template tnll11t1L~an Template LL~i!-\lt:.l~ Lilii-\IU 

Advanced 

All Digital 

Basic 

Fuel Advanced 

Fuel-Ignition Advanced 

Single Stack 
.. ~ C" .!, A C" tl ..., a.tl A d .... .:f 

0 LlJU~-\In''ll'ULL~~-\It:.l~1Lfl11::~1 LL1J1JmL~"JJLL~::m1n ll11ti~::Lm.J~~-\IU 
~ ~ 

a12J11tl LLa~-\lfl1 LLlJlJ n11~ L ~ £.11 n11~fl LL~:: LLlJ 1J a11Jn11~'c;j 
~ 

a12J11tltlfmf-\lfl1n11~LLa~-\lt:.l~ hui1U'lleJ-\I AFR, Lambda, manual 

Axis Scale (Max, Min) 'i 
LL~il-\lt:.JNn11~Lt~1tlLL1JlJ 3 ii~'i 

~ 

LLa~-\lt:.J~lu.,-tJLLlJlJ'llel-\1 Grid View 'c;j 
~ 

LL~~-\It:.JN l U1tlLL1JlJ~111-\I'c;j 
~ 

"" A ,:1 '"".:f d. .a , 
0 LllULLa~-\lt:.JN~1U.Ln~LLa~-\lt:.l ~ ll11£J~::La tlii~-\IU ~1a~n11 

~ 

"' A .- ~ ..: 
fl11lJL11181JLfl18-\ltiU~ RPM X 1000 a12J11tlLLn L'lJL~2J181J 

A ~ ~ '., , 
Lfl1tl-\I£JU~ Lit L2JUtl£Jn11 18,000 'HllJ 

Ln~LL~~-\181n1tl/1i'12Tu ~1ll11tlLLnL'llfl1 min, max Value ,~,1iua£J 
ni1 0-30 

o<ii~J. .......... '""'"""""" "'~" · · ·~· · ··""''"" o<il. ·~ ····""""" 
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fi1111L11 m/h LLfl:: km/h ~111T'HHLnL"l!fl1tl1111L11L~L21tt'mmi1 0-
. d A o 

150 m/h LLfl:: km/h Red hne 'Y1 160 'V11t1111nn11 ~11111n 

Ti1'VI'U.Ylfl1Ltl-1 Li 

LL~Y~>lfl1 a tu'V\11 ii a-1tnvh L 1u. LvLLfl:: tl>lf'l1 L 'iffl L oiiEJ ~Li 
• 'U 

iitJ 11 LL~~-1 ~m U.::"l! ti-lL 'ii"UL 'lftlfLrl t!Vfltlll th'VI fum1L "li-11U~11111tl • 
n1'VIU~fl1~LL~Yl>l~mu.::L~L21'1l'aEJni1 5 ~ (~1L~'U.. Liim , LL~-1 . ill , 

L'V!aa-1 Luu.iu.) 

17) "lfil1U1LLn111U1::111fl~HHhwfutlftJLL~>lfl1L ~ m ~11U1::H'Yln1l1'Vin11fi1>11Wll tl-1 • 
A .. !'I Itl d ... .. .. .... ' "~tJ.r 

Ltl'ltl-1 EJ'U.il Lu\4 1LLn111'Yl~nYI ti-1Y111ln~'VI111EJ 1111 EJfl::Ltl EJYIYI>lYI tl L \4 

- iiml a-1m tJtlll ~11 a-1 nfltl1::n au i1 EJ i1 a tln,-nta L~ tl'Yl'laiin ~'VI fl1 EJi'l Luu. • • 
Technology i1L'V121~1~~ L"liu i1i1tt.'Y11U, i1 Mosfet "l!U1~L~nfl-1 • 
1"lim1LiiEJu1tl1LLn'l11thi>ltl'ltJtl11~11111tl'Y11>1 Software 111nifuL~an1m1 • 
flil~tln1mftt21,j1LU'U.fl-1 n1LiflY~ityqptu'ltJn'l'U.fl-1 (Noise) L ~lltl1111L~iiEJ1 

..r 
mn"l!u. 

iim1tlfu 1tl·mn111LU.m1i>l,j1EJ~'lu~ LLfl::m1-;Jm::Lu~ L'V121n11iii-1LLfl:: • 
L~iimifuni1L~ll tlfmm1"111tl·mn111thi_, L'V121 1i~11111maam::tJtJ-;]~ 

• 
1::LU~ L.i-;J1n 1tl1LLn111 EJnL~nm1Li Jumper n1L i~1 EJLLfl::~::YJ'ln hm1'l 

n1-11u. 

- Luu.n~ a-1m tJtlll ~11111fl L ~a11~ atl a11rh LYJ afLLfl::n~ a-1 ~11 a>lnfl L ~ atlfui-1fi1 • 
L ~lln11fi1>11'U."l!tl-1 Ltl~tl-1 EJU.YJ1.i 

• File (open, save) 

• View 

0 'VIU1~1>1LL~il>l~flLLtltJ 30 

0 Y1111>1LL~Yl>l~flfl Daul Table 
'U 

0 Map Trace Delay 1x, 2x, 3x, 4x 

0 Gauge 

0 Main Table Color 

• Tool 

0 Active test ii'VIU1-;Jt1LL~Yl>l~fl'Vifalltlllnil ON (1) /OFF (0) • 
Injector Cycl (Cy1-Cy6) 

Ignition Cycl (Cy1-Cy6) 

Fuel Pump 

Fan Control 

VTEC 

.,;l~ ... k?::J • .,um"'"'' n,;'lo .~.~ ....... n,"n" .,;1. ~ ... n,"n" 



Specail 

AC Clutch 

0 Fix Ignition 0-100 Dgs "'1mnnn-h (ON/OFF) 

o Fix Injector 0-30ms. "'1mnnni1 (ON/OFF) 

• Tuning 

0 Injector (main table, Stand Trim#1, Stand Trim#2, Piggy Bag#1 

Table, Piggy Bag#2 Table, INJ Timming LLL'I::~u ') 
0 Ignition (Main Table, Stand Trim#1, Stand Trim#2, Piggy Bag#1 

Table, Piggy Bag#2 Table, IGT Compensation LL~::3u') ti1ii) 

0 Cold Start (INJ, IGT) 

0 Misfire (INJ, IGT) 

d '-" I I I .... ~ 
e 2J"'U1~1--1 Gauge LLH~--1~~fl1~1--1 ') ~--1U 

0 X1000r/min 

0 ISC 

0 AIC 

0 PIGGY IGT 

0 PIGGY INJ 

0 IGT Out (Dgs) 

0 Injection (ms.) 

0 INJ MAX Duty 

0 Injection (Duty) 

0 Tim (Dgs.) 

0 Cold Start 

0 Vload On 

0 ECT 

0 IAT 

0 Idle 

0 VTEC 

0 Fuel Cut 

0 TPS 

0 Load 1 

0 Load 2 
.r:f ... I I I - .d' 

• 2J"'U1~1--1 Live Data LLH~h'l~~fl1~1--1 ') ~h'IU 

0 Tacho (RPM) 
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0 Throttle (%) 

0 Load 1 (mV) 

0 Load 2 (mV) 

0 V-Load (%) 

0 ECT (C) 

0 IAT (C) 

0 Fan Duty (%) 

0 Injection (ms.) 

0 INJ Compen (FAG) 

0 Fuel Trim (%) 

0 INJ Timing (Dgs.) 

0 Ignition Out (Dgs.) 

0 Cold START 

0 Fuel Pump 

0 VTEC Stats 

0 Missfire 

0 TPS Raw(%) 
.... I d ... .:r 

• Vt'U.1~1-:ILLH~--3~~ Trigger1 LLH~--3TltJ~::LEH.I~~--3U. 

0 Trigger Setting 

0 Crank/Cam Setting 

0 Firing Oder Setting 

.... I • .dl ._, .J" 
• Vt'U.1~1-:JLLH~.:I~~ Tngger 2 LLH~-:111tlfl::Lfltl~~.:JU. 

0 Main Axis Fuel and ignition 

0 Trim Axis#1 

0 Trim Axis#2 

.... I • d .... .r 
• VtU.1~1--3LLH~--3~~ TPS Setttng LLHil--3TltJ~::LfltJiitlit--3U. 

0 TPS Min Max Setting 

0 TPS Idle Wot setting 

1s) ~fiijam,-1i-:~1U.1111f1L'YitJv.1an11f1a--3nt"Jlf -;i1u.1u.l:~.htat~n-h 1 "ll"~ 
~ q 

5.2.3.3. 
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5.2.4. L~~il"ti, f, !IT,UJ\I,IA"l oWYh 

5.2.4.1. ·nua::Lau~nt'llu 

al.Jn7mtl~iiJ"lf1f';)Wl~f11£111UIU~1rJw, • 
5.2.4.2. ·:nua::Liim•nn"Ln~"~ 

1) ihrit~'i1"lf1f';JYI7a.:rf11'91"hhtmm11 ccs, CHAdeMO ~1a~n11 

27 

2) ~11111rl"ll'1f';JL11~-\1~91,~1.1htmm11 45 kW DC LU'i1"11'1f';l"l!'it91 CCS, CHAdeMO • • 
A d ' 

~1a91n11 

3) iiLL1-\Iiu,\'JW1Lm.f~~ DC 'lium.m11 40-400 V DC • 
4) iin1:LL~L\'JW1Lmi~~ DC 'Lliumm'l1 100 A • 

.... ,d I A ft f::t 

5) ~11111t11a-\1111n11L"l!'a2J~aauL~a1L\.I.~LLlJ11 3G , LAN: 10/100 Base-T Ethernet 
"' ... 

~1a~n11 

6) ii1:1111Ua-\lnUn1:LL~L\'Jrf1i911-\1';11,1iLnu 15 kA 

7) ii';lal'l"l!'~n1u1um7LL~91-\I~Hm11u LCD '1ium.m'l1 1 U1 

a) ~£Jtlwf11"11'1f';liim111m1Lliumm11 3 L11YI1 

9)ii111~1i1Ufi11Ua-\lnuL1iua£Jn11 IP54 

10) 1a-\lf111:1111LW 3 Phase 380 VAC 
.. .. !'I A ~ A' 

11) Lfl1a-\1"1!'11';1Lu\.I.LL111J~~~-\111\.I.~\.I. 

12) ii~iiam,-1i-\11Uil11f1Lrl£l~7an11f1tJ-\Inq1f ~1U1UL1iua£Jn11 1 "11'91 v • .,. ..r 
5.2.4.3. ·nua::Lil!l~il...., 'J 

1) u1,;Yif11l.J7:numu.n1~~"ti1LUU1:£J:n~n 1 il ';11nm71i"1"l.Jn~ • 

A.~ """' _..... tf 5.3. ti ~u!JU il nTt"i::U 1J u"ilJ il, n,ff !1,\1,!1\l,il LLa ::"i::U 1J ~'llJ~aJ • • 
l.J1:na11i1£J 

-·~ ~ _..... tf 5.3.1. tiilu!JU il n,"i"i::UU u"iUil, n, ff!J,\1,!1\I,il LLit ::"i::U lJ~'lU~aJ • • 
5.3.1.1. ,., ua::La u~nY'llu 

1ri£JUi 191 £J~11111t1LL~91-\I 1 iL ~U1fl1-\l ~i'1-\1~7an1:lJ1\.I.n11fi1-\11Wl.la-\11:11lJUf11 a1mt'! 

191 £J ii a l.J n7m';l1-\l"ll a-\17::11 u l.J f11 r11n1 t'! 1 "1r1 £J ui~ 91 i" 1111 i L 'riu "a UL91 uL '1!'a{ • 
fla11L ~1~L'11'a{ ~YIL'1111:111£Jm111i'au ~i'a111-\1';11~11vf~7a~nu ll'11uLLt-~-\l 111Y~L'l Lv1aJ1£J 

v 

~ am1~n1f1 L 1£Jui'i" LL~l4'u~nu"l.l a-\11::1111 LU';luii"-i"~" LiB ci1-\l~:c;nn LLL'l:UL'l a~n£J ~" v ... v 
.. ..r .. ~ ......... .r 

"ll'~YI91L'l a-\12JL Ua~1n11L 1£1\.1.1 Lll\.l.a £Jn1191-\l\.l. • v 



.d "" .J ~ • tJ • tJ~ ~ .. l.!'r 1) LYHlf'lnl!t1LnrnmJ~1\l. 1::nEJUCi11..:J ~ "l..EJ..:J1::Uu 11JEl1n1f'l1fiE.Jtl.Cil L-nvn 

(Understanding for various components of the electric car air conditioning 

system) 

2) L ~ at;m~n Lfl E.J"lrllJ'VI anm1fi1..:J1\l."ll a..:J1::1JUtlfu a 1m f'l1fl E.Jtl.il1 ~Yl1 
(Understanding for the working principle of the electric car air conditioning 

system) 

3) L~a~nm1L~11~11'Yi1m111LiJtl. (Refrigerant filling training) 

4) L ~a ~nm1i111~-;lum1f1 L 'VI a"l..a..:J ~1'Yi1fl1111 L iJtl. (Refrigerant leakage 

detection training) 

5) L ~at;nl!t11..:1~1L~Yl1'VIan"l..a..:J1::uutlfua1mf'l (Understanding for the main 

circuit of electric air conditioning system) 

6) iLm1::~"liatl~vun~'VI1a~11~~au 1::1JU"l..:J~1'VIan"l..a..:~1::uutlfummf'l (Main 

fault diagnosis and detection of electric air conditioning system) 

28 

7) n11LLn,"l..Uty'VI1"1.1a..:J1::1Jutlfummf'IL~Yl1 (Main troubleshooting of electric air 

conditioning system) 

5.3.1.2. "i1tla::Leti~YI1\ILYIAi.A 
d tl.... , .. 

1) 1::uuLma..:~ 11JEl1n1f'ILtl.1fiE.Jtl.Cil . 
- Ln~1Ci!LL1..:Jitl.LL1JlJ~..:J-~1 (High& Low pressure gauge) 

'II 

- "lf~fl11Jfl11 Lfl~a..:~tlfu mmf'l1fl E.J\4~1 ~Yl1 • • 
(electric car air conditioning controller assembly) 

<"<: 
- fltJE.JaLE.J\4 (Evaporator) 

..... 
- flEJE.Ja"itJ\4 (Condenser) 

.. 
- fltl11L'Vl1~L'lftl1 (Compressor) 

.. ~ 

- 11a1ailm111~\l. (Expansion Valve) 

- vi'~a111::mE.Jfl1111i'atl.L~~1 (Electric cooling fan) 

- vr~a11 1uan af (blower) 
.J "" d • 2) LLlJ~LCiltl1 46 VDC 'V\1a~n11 

,d ,q d. A I""Q..o<l - ~ .., I .... 

3) 11m1~n1" 'VI1tl'Vl11'Vl ~tyan l!ttli.LL~~..:J'VI \41 LL~..:J"l..:J~1m1'Yl~a a.:~ a m..:~"lf~ L ~" 

4) ~,m,.r~1inu1::uui.~rh 22ov li 

5) 1fl1..:~~i'1..:~Lutl.L'VIanw"i1E.JtfLfl~tJu'VI1aaaiiLilE.J11 ~"iiifa~11Tmaani.i 
'II 

6) "lfii'YlilatJ>1ii"llu.1~ L1htaE.Jni1 goo 1111. x 15oo 1111. x 1100 1111 . • 
7) "1f~n~aa..:~ii1i1'VIun i.:Uua E.Jni1 150 iH~nf11 • 
8) Lfl~a..:~1~n1::LL~L ~rl1LLa::LL1..:Ji'tl. L~Vh 1\l. 1fiE.Jtl.iJ 

0 .d 
~1\41\l. 1 Lma..:~ 



- dhufl~a.:~iia1~"11'"1~ '1.1iucwn11 4 'VI in fi113J~::Lat.J~1::iu'L1iumm11 
10,000 counts 

- tn3J11rll~ LL1.:Ji'U.Lvh~1 . n1::LLtiLVh~1, fi1111Yi'1WY11'U., fl111lfl, fi112J 

9imda.:~, L~ la~. mU.'VIIlii, Capacitance, Zlow -low impedance 'VI~tl 
• \1 

mnn'i1 
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- ~mLti~.:J~~LLuu Backlight ~tn1111r1tlfmh'LYi ,mv·hl.1t.Jlfi'VIfu~a.:~ti'i1.:~~ 
lif1u 'VIi.:Ji1 Lfl~tl.:J, fr.:~n-iuiiTIUhLLlJlJ True RMS LL~difr.:~-iU1£l.:Jf1Jm1' 

.... A .., A d I 

lJU Ylfi"ll till~ LL1J1J1J ~Yili'VI1tl~fi11 
\1 \1\1 

- ii111~1;i1Ufi112JU~tl~rlt.l CAT Ill 1000V , iim~1;i1U CE, UL, CSA .. .. 
1tl.:Jf1JLL~::ii1::1J1JUtl.:JrlU IP67 1~ tJLLti~.:J'VIU1 Lfl~tl.:J tl ~1.:1-iV! L~U 'VI~tl 
mnn'i1 

- ii~1'U.n11l~fl1LL1.:Ji'U.Lvlm.:~ (Vdc) L.ii.:JLL~ 100mV-1000 V 'VI~tlnl1.:Jn'i1 
fl111l~::La£JVI~1HV~Lli111nn11 0.01mV t~t.Jiifl1fi112JLL1iuth 0.09% of • 
readinglunn~1Ul~'VI~tliln11 • 

- ii~1'U.n111 ... ~fl1n1'::LLHLvl~1.:1 (Ide) L~i.:JLL~ 1 mA-10A 'VI~tlnl1.:1n'i1 fi112J 

~::LatJ~~1tiVIL1i2nnn11 0.1mA t~t.~iifi1fi111JLL1iu[j1 0.3% of reading lu • 
I - 4 ~ I 

Ylfit.I1'U.1~'VI1tlVIn11 • 
- ii~1Un11lVIfl1fi111JYi1UY11U Li~LL~ 100 n ii.:~ 100M0 'VI~tlnl1.:Jn11 

fi111J~::LatJVI~1tiVI Llimnn11 0.01 n 1V~£Jiifl1fi111JLL1iu[j1 0.2 % of • 
reading lu~1u-l~~1H~ • 

- ii~1'U.n11l~fl1LL1.:Ji'U.LvlHilJ (Vac) LYii.:~LL~ 100mV-1000 V 'VI~tlfil1.:Jn'i1 
fi113J~::Lat.J~~1ti~L1i1l1nn11 0.01mV 1V~t.~iifi1fi111JLL1iu[j1 1.5% of • 
reading lwnn~1'U.lVI'VI~tl~n11 • 

- ii~1Un11lVIfl1n1::LLtiLvltiilJ (lac) Llifi.:JLL9i 1 mA-10A 'V1iani1.:Jn'i1 

fi111J~::LatJ91~1tiVI L1i111nni1 0.1 rnA 1V~t.~iifi1fi111JLL1iu[j1 1.2 % of • 
reading lwnn~1'U.l~'VI~tl~n11 • 

- ii~1ttm11~fi1m111flLi~1n 100Hz- 10 MHz 'VIian11.:~n11fi113J~::Lat.J~ 
~1tiVI Llimnn'i1 0.01 Hz • 

- l~fl1fl1tl1'liLLVIU n Li~1n 1 OOOnF-1 OmF 'VIiani1.:Jni1 fi111J~::L5 t.IVI~1tiVI 
Lli111nn'i1 0.1 nF 

- iittl1LLm1l Manual data logging LVIL1iuat.Jn11 100 fi1 LL~::ltl1LLn1'1l 

Auto/event logging LVIL1iUtlt.Jn11 2,000 fi1 

- H11111rl1£l.:Jfum11~m11l LL~ n<ii1.:J"ll a.:~ am 'VIIlii'ti 
• \1 

- tn3J11ri1V~fi1 Harmonic ratio 'Li 

.. ~. tk, ___ ~""""""""" .. ~. k .V ... n"""" .,~. ~--·"''""" 

• 



L~U~I3~111. t.~~rrcu OZ L~U~13,ttftl,.'tlLI:'-L!,A~'tl~l:'-13~~1::mrr.c-13~[11'1t~t.LULt.~~ (L 

.l/\:::>-3 111111~ft'tll~l3t.llU11111::t.rt (g ~ ..... ., P' I=' 

l::l31UU13.~U.U~1~~'St,.ll1. 111111'tl_rtLr~L~rm::t~'tl~l:'-13~~1'1tQ1 (S 

13'tl~1L~ 

• • • U.~'tl~l:'-13!.~113\d.~'tl.lrtL~I:'-.l~ UM~.tr.I1ULftl:'-~~~ 'tl'n1U'nM1 t\d.M1 ~ft1 'tll3.l1 r' _, f' ,. f' • p .... :: ~ '=' r··ll p r·· k. ., lA. p 

.. ,. 1\ • 

l:'-13~~k c-~ld./L,!lld.'tlL~W,P1IDLfllfill1~k c-~~k L~~k L,ttld.~k c-L~~c-~11Lk\~l,.~.lr.~ (p 
. ,.. ,. . ~U'tll3tU.m1113 ft~l1l~l:'-13 ~UI:'-13U.IDLfilfil~ ld.::Lt~1 tl1tld.L~ 11080 U.tl3 M.~.tr.ft (£ ,!I '=' p 'I::J I .... ,., ., .... 0 )I P' 

.llo.llo OOL~~ 

.... • n. 
q .. U~I3,!lftl,. ~rtLt~ 11~ v ~L'tlfl. ~~11e~'tl~ I:'-13~~1UL~I:'-~L!f'tl~.!1-~'tl~ ll.l'tlQ1 (z 

~"~ 1:'-13!.~1::~11 
-" p 

• LM~lJ-13 ~113rt~t~'tll3~~mrr. ~t11e1 1111::t ~'tl~l:'-13t~1ft~l1t~l111::t~ t~l113 u::tf1 
-· ,. p "" ... k -" p .. 

c-~ 1UU13tU.U~1~1111::Wt~ft~l1l~ 'tl~.llol~!L11~'tl~'tlWI:'-13U. b c-L~'tlL~L-RU~.lLU 
n. 

'tl 1J1-t 13 ~ 1 ~'tl~'tlL~ftt.tUU~~ 'tlL~'tlLI:'-I:'-13rr.c-~'11.J"~~l 'It 1 ~lA. 1LI31fttttLU'ItQ1 

• • 1UU13t.IA.U~1 g 1111::w l~ It~ 11t~ J~~l1el,.l11111}13 ~1 13 ft'tll3 ~ ~111.!1-1111::tc-13 ~~ IA.~.tr. ( ~ 

~';!~U.1t'LU.l!1Bl!1::~BL!. "ZTt"S 

n:::>3 1:'-13 fl.Lk\~ k 'tl~l:'-.l 11'tlLIA. 'tlL~ft Lt~::~1111 13~ ~lA. 
. ~ . ~~fti3_£.M. II 080 Lld.fil.(ljt::Lt~1~~~[11ti3_£.M. 13'tl~1L\t~'tl~c-t~::LI11rti3_£.M. ~l,.'ltl3~~111.!1-

• . lltLftL~IA.~.!T.'Itr11 !.13~1 ~1111::~11LMM1JI3 ~113 I'W l~'l1.13 ~~mrr.c-~LUc-~1111::t. ~~ IA.t::t,mc-~~1 f" ~ F' ~t·r·· ,... P ..... .... o • ., P' 

n. 
1111::t I ~13 ~~tiA.'It.llo1 LMM, ~::tn I c-~t..uc-~::~11c-L~c-13t.~ml1::t I ~ft'ltl~I3W um11::t. ~l~ ~, ~ .... p _., •• " I. .... 0 I I p ~ .... ,!1 P' ,.f" 

11 ~1:-111111::t !It LULI311tnc-et~1 ~'It~ c-13t~ml1::t I tHt1 13 ~'tlLH::'tlLll~ c-~~11 u 1 rc 13tM.LIIt.fun .... .... .... 1 • p , f" , k • r·· k ,.. .a.· 

~u m11::w rc1 c-13m~~ t~'ltl3 ~1c-~11m t..fufu~ u, I~ 13ll'ttl Lfufu~ I w ~1mLfufu~ u, I c-Lt~ c-13~ ., y ,.. p ,.. ..... r·· k .... ,r .... r·· k • • 
n. • 

LMM1 1111::.r. 11UWU1t'lt~tm.r.LrtL~ ~uc-13rt~ ~U'Itl3tiA.U~1131111::wt~'tlLc-Lu..r.LUrt~l1t~ _., .. L\ ..... f" .... P' , ., ;:t ., ,.. 0 

n. • n. 
Ltt~t~'ltl3_£.ftLt~~LI1::t && OOL~~ L~U~I3,!lftl,.I1~UI311::tU~ftLt~~L'Itrr. ::e,~~t.c-~ V 11~ .. 
v ~u.tr. ~~11el.."~.u.1 ~.v11~"~ c-13~~1'1tQ1 Ans ~u.tr.~~l1e~'lt~'I1.L~ ~~L~tLU!ftgrt~.it. 

0£ 

fll t._.t4~1121::~Bl..!. "~ "Z"t"S ,. 
AnS 1!1';!.1&1!1~f11!}..~ct\Bct\LB~~LJ!!.LU!!,lqfll!lk. "Z"t"S 

~l,.'ltLI:'-.!1-t lltLrt~::~L~U'tl~ L-RU~'tlLll~c-13rr.tUL~~rut,!l i\ t fttl113~~tLU~ (Z 

~Uf1'1tLc-.¥-ttLUUL~ [! ~ L~t1::~::t'lt!J1L~'It~M.Lll'ttl~'lt ... U::t[111j.IA._ft~l1 (~ 

(, ct\B~BB1::~BL!. "t"~"t"S F' .. 

~.it, ~ L~U~13,ttftl,.'ltt'tlL~ RllUc-~LRLLll3~\d.~IA.kLRLLl'ltLc-.!1-ttLUI3[:~~ (6 
. ~ ~ 

~g. ~ L~U~13!1ftl.. munml1~J-~L~~ -

'tlM~.tr.I:'-WI3 ~13~L~~~11 ..... I ~ p 



31 

... .I .... .hi-- .d ... I .... .h1 A .. 

8) 2J'l::1J1J LLu~~YHhh'I1U Yl Lil'\11nLfi"Hl~ £.1Ui1111u7::';! ti~LLlJ i1 Lil El7 LtllJ'li!'\1 
~ 

A .. o ool 'II A .. 

9) Lfi7EI~tJUi!YI1~1'\.4LL1JUn~ ~tllJ'llit'\1 
\1 

1 0) ih::uu"lilJLfl~ EIWlJUI.::7EilJ~1LL1JlJ11EI Lil afon~fl1m1!"LL1J1J LU.JL ~ ~nm11 
11) 11EIL~EITIEI~fuLL7~~1.4L~~1L~.iLiiuni1 soo 11~if 

12) LLlJi!Lil EJ~"ll'Ui!ULii~ Llln~ Ltli171 t1 nn~ilci~u'\.4 1m~"i'1~1f"-iiffLL il~LL7~ 
\1 

... '11 •• 1 ' ' .... 1 ..... .d .... .d .d !'I .J 
13) 117::1J1Jf111Jfl11 ~-n"EI~"11~Eiil 1.411i!L ~EIYIIit"EI1Jn17"lllJLfi~EIU"lJEI~Lfi7EI~tJU~ ~'\.4YI 

~ ... ' ., 
11LL"~ "11~'\.l.EI tJ 
... .d .... .d 

14) 111::uu Cruise control L~EIYIIit"EI1Jn17"111JLfi~EI'\.4 

15) ih::uu Lane Departure Alert With Steering Assist 
... 

16) 111::uu Dynamic Radar Cruise control With Lane Tracing Assist 

17) ih::uuLLi'~L~EJuLrlEI~111J1~ti~un~ (Tire Pressure Monitoring System) 
d 1 A ...., .J "' 

18) 117::1J1J"151 tJLii EIU1111EI1J"1 tlii1Yin7::';Jn 11EI~"ll1~ 
~ ... 

19) 117::1J1J ABS 
... 

20) 111::uu TRC 
... 

21) 117::1J1J vsc 

22) ii"!i~L~~1 l~ityty1mnatJ l~ityty1ULu7nL~~~ l~ityty1mLitJ1 l~~mu'\.4 
iliici~a ~nu"ll'ii~n 

\1 • 

... 0 • I .r ... ., '11 • • 1.~ ... A c' 'II ' ... 
23) 11"ll'litEI1U1£Jfl1111"::1it1n n7::'\lnu1::~"ll'l.4~7EI~~Iit1tl ~-n-n1 ~1EI11"1~'11' ~111.4Eitl 

~ \1 

ni1 1 fi ~i'EI11n7::'\ln11EI~"li'1~UfuL~~1i!7~il111i'l.4"llEI~"151it.yfiim"'l.4EI 
\1 ~ ~ 

24) ii7::uuL~tia~"i1~Lu~a~1iltJ~7 i!7~lil111iu • 
25) ii1::1J1Jtlqjqj1UI.LLm~i'E111Li~1U 

26) ii1::uu ui~J1 ~" ~i'Eill"ll'il u i!J 1 ~u~7~ii111i1.4fl~ avf ib L""EJ 
~ ~ 

27) ii"i~'li"£~m7L~~1LL"~"i1~ 1fi11L~~u1LL~::~i~ "i~'lfityty1W.L~Lim "i~'lf 
irunnml~"~ iruru1ml~~1 iruru1mu~1 "i~'lfi~m7"lflit7::uui~ulitLL~::ulit _,,., .. .,., .,., 41 

J1~'\.4 
d ..... de' A~ .... ..... ...d~A ...... 

28) 11"15ilfiULntl1flmllit~~111~7EI11filJ"lfi!Yiii~EI~ ~1117flL"ll1Lntl1 LlitU~U1 fltltl~~~ 
• \1 • 

Lii tJfi1~ l9i 

29) ii"lfYILLU'\.4L ~ fj t11Jfl'\.4L i~LL~::LLll1.4LlJ7n"111~"111J7m~i'E111L i~11.4 
~ \1 

30) iiLu1::1i~ lli\ta t1ni1 2 i1iilitci~nu"lflitYIIit~ a~L ~aiLfl71::~h::uu u~::"limfl~ a" 
~ 

31) ii1::uuufu a1mfl~i'a11i mufl11m7i~~, t1 ~ 11 "i~'lfufmLumLt~nfifln1~ 
\1 • 

32) ii1::uu L~u nf~~ afl~i'all"lfii"ifil'lffi11Jfl11 "11111nl i~1u l9iunil 
~ ~ 

33) ~1l'1Ui!L~EIUL11i 
d I A ... .:::~ 0 

34) 111::1J1Jfi"Hl-\J 81n1 f'lfi11J 'il'l-\1 'ii1111ULfi1EI-\J tJU'iiYI'\.4 1 L"'\.4EI 
~ 

_j_> ii1::uu Hfflw1l1 lliltat~ni1 1 fi 
\1 
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., ,.., 0 A A ~ 

Vi1El3J '7h11ULL~::fl1.,11U~13J El Ul. 'V\113.1"1.1 EJ.,1 Lfi1El-.1 EJU~ 
• 'IJ 

37) ijt1.,J13J..,uLifm Vi~.,1"1lU1'il LliuaEJn·h 20 ~~,. Yifa3J~'il~~3JJ13JuLifm Vi~.,u~:: 
an a a EJ L 11 u 5., mil"~ 111 Vi ~mrnll" 
'IJ 'IJ 'IJ 

38) ihihJ"ll ... ~ihti'EJti'VIu1LLa::'VIi.,l"lf.,,u.,~aci,.,~mnm 12-iuaEJn--.h 1 ti 
'IJ 'IJ 'IJ 

39) iin-.1a 3Jihti'EJ~nn~'ili.,3J1nln::uuVi1.,13J1im.J.,f)u Lt EJ1 Lliua EJn--h 1 ';)~ LLa::';l'il 
~ \1 • • 

~"'JLliuaEJni1 2 ';l'il • 
40) 3-lm~aftvNhliihi.,LliuaEJn--h 53 kW 

41) m'V13J'iln11L"lf_,1ULL1J1J EV MODE 

42) m'V13J~n11L"lf_,1ULL1J1J SPORT MODE 

43) m'V13J~n11L"lf_,1ULL1J1J ECO MODE 

"" .. .d .. 
44) 3J1::1JlJ~~11flLf11El.,1EJU~LL1J1J PUSH START 

45) ii,-::uu';lai3J~~"llu1'il Lliua EJn--h 1 d1 

46) ii1::1J1J HqJty1 UI.L~ €JUTlU"ll13J EJ 

4 7) ii1::uu Lil~u1::~ fl';Ju1EJ:: (Smart Entry) 
'IJ 

48) aun1m3.11m;;1u~1" " fi1U~13J3J1~1;;1uc.l'~~~ Yifa3JL1au L"llu1m,-~,.," ~ 
.. "" J 43\j J 
"'A 5".... ~ 
~~a~1nEJU~';J~ m L1a1uu 'J 

.. .d _."' ...... I .. "' .d 'Ill "' :; ~ •• 1.~ 49) ~13J11rl~'i!Lf11EJ.,1 EJU~'i\1 EJ11lun~LLa::"ll1JLfla EJU L'ilm1::1J1J3JEJL~El1 L nn1 LLa:: 
.d .. 

L fl 1El .,1 EJ U~ 

50) ~111Vi"llEJ.,11::uuii1U1EJfi113J~::mn~1U1::uuufummf'l 1::uu~1Lanf11EJitmf 

51) iitiijam,-l"lf.,1U111~1LflEJ'VI1EJ111~1e).,mp~ ,]1u1uLliuaEJn--h 1 "ll''il 
'IJ • 

4 ... 
5.3.2.3. "i1Ua::Lil lJ(pl£)\4 ') 

1) u1H'flfutJ,-::nufltu.111ViRUfl1LUU1::EJ::L 1a1 1 u ';11nnTIL"lf_,1UUn~ • 

5.4. '2fiPIU!J"'U~n1"i .. 1BGitl1'&4tl'l4GI"llltJi'IPILLa::"i::lJlJA'llJA3Jtl1'&4tl'l4GI"liltJi'IPI ,)1\4'1\4 1 '2f1Pl • • • 
u1::n au~1 EJ 

5.4.1. '2fiPIU!J"'U~fi1"i .. 1fi'IPl tl1'&4tl'l41Pl1e:ttJi'IPI LLa::"i::lJlJ A'llJA aJ tl1'&4tl'l41Pl"lilt.Ji'IPI LLlJlJ • • 
il\4fi"ia.J • 

5.4.1.1. "i1ua::tau~nt'llt.J 
"15~11 fiu1im1~1i~ muEJu~1e~u1~ LLGl::1::uu mUfi3J muEJu~1e~u1~ LL1JU aun13.1 LUU 
• :.J .. • 

1::uu-imfi~EJ.,1~1 EJ 3JEIL~EJft wvh ii"ll''ilLfi~El_, EJUGlL ~al"lf~f1_,n,-::LLa'L wvh 1~ EJLli~ e_,fi1 • 
fi11"1l'1f~';l1fi111 EJUEJn LL1J1J LLna 1'lfaU "l!'it~ L!iUEJ EJni1 3 ~1J 4 ,).,1'V\1::"1lU1~fi113J';l 

'IJ • 

n1:: an~uLliuaEJn'"h 1.000 oiioii 1::1J1EJfi113Jfaui1EJJ1 fi11Jfi3Jm1fi1.,1Ui1m::uu 
'IJ • 
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"' a "' .- "" " d .... "1 •• 1.~ ' ' "1 •• 1 .... .f ElL£lfi'Yl'HJumnnJth'ln£l i.1'11.111tu1£JU7Lmnnu 1::uu LYn'ni.1'tl>Ji.1'11-l , Lni.1'ruru1tu.L£l£J1 , 'II ., ., 

iruru1mt1 EJ £J. '1 v.Jiruru1tu.LLi.,'IL~ au~'l £J~ULEJ.,'I Lrlm::uu Ln~Uru'V\Trri'mJL v.J LLi.1'~., l.1'mu:: ., ., .., ., ... 
• "' .. "' .. "' .1.... .... .... .r "' . 
~1W~tl UJ£l, 1::1JlJLfi1El'l £.1\tlil, Lfl1tl.,'l u1lJ tl1fi1t'l, 1::1JlJlJ'IfllJLtW1, 1::lJlJLfl1tl'l~1.,'1 LL~:: 

if,:nhi.;r, 1h::~ L W~1 L~'U.'Yl'l£la tift, 1::1JlJ La£.1-J, 1::1JlJH-\Iihi>~"11lJ Lfl~tl'U.~1£.12JElL~ aft W~1 
'II 

dil d .... "'..,., .. " 0 "" .. 

LL£l::LLlJ~L~tl1 L W'll'~'Yli.1'12J11tl 'lllJLfl£lEl'U. L~ L1£J'U.1fi11'Yl1'11'U.'lltl-\11::1JlJLfi1El'I£J'U.il 
• 'II 

Wi'EJ2J LlJ1::m>Ji'U. ~'111 Li.1''U.El wi'a2JtlfniLfi11::~Uru'V\1 OBD II wi'a2J~il'Yl il i.1'EllJ LL~::fi112J . ., . 
~1'U.'Yl1'U.LL1-liU L Wrl1'll El-\1 ECU LUU~'U. 'ttl 

... .... 
5.4.1.2. "'i'UJa::UUJ~'t11\lL't1R'lUl 

1) "ll'~~nmut~u.f EV fi11Jfi2J~1m::uuaLan'Yl1EJii.mf Lilum1112JLEJ1L'Ylfl t "U.t~fi • • 
.ff'U.i.1'>J"lltl-\l-l1'U.~1'U. it'11n112J£.11'U.£JU.i Lfta hrtum,-timt1~1'U.~1-\I ') "lltl-\1£.11'1.4 

'II 

~ .., A ~ A ro .... d .I .., 
£.1\l.~ EV fi11Jfi2J~nm::uum£ln'Yl1El'U.ni.1'm~-l "11'-\1 u1::naU~1m::UlJfl1lJfi2J • • 

"" .. d "' '11 •• 1.~ .... d " !"11 •• 1.~ 
Lfi1El-l£JU~LWtl~£lilfi1::LLi.1' Lnn1 "lllJLfl£l El'U.il1£.12JElL~El1 Lnn1 

il !"! "' "" .. .. t .. . .... "' .., .. 1.~ , "' d 2) L U1tl £.1Uil L "ll'1::1JlJLfl1tl-l £J'U.ilLLni.1' 'D'£l'U.i.1'1'V\11J i.1'11-\lfi1::LLi.1' L nn1 L 'VILLlJilLil tl1 

"IJU1~Lliummi1 3 l.1'u fl'l12J~Lliua£Jni1 1,ooo oiioii 
'II • 

3) 2JEJLiltJflWw1Lilu"l!'ii.~oii.;r tmul.1' (Synchronous Motor) 

4) iiil1ltlfuLtl~£JU1ULLlJlJn11"1lu~~1£.11::lJULW~1 (EV Mode Switch) 
• 'II 

5) ii~mLi.1'il-l~£l"litJ2J~m•"liu~LLlJlJ TFT 'VIU1~EJ"IIU1~L1iua£Jni1 6 U1 
'II 

oiCi t( 0 CV A C'"IILol I A ~ A ft 
6) 2J~~V'ltl1'Yl OBDII i.1'1'V11lJ1Lm1::'VIi.1'tyty1tu."lltJ-lnaa-lmlJ~11m~n'Yl1EJ'U.ni.1' 

7) ii~~LWw1LLi.1'-\li.1'i1" LW'VIU1 LW~1 'tw~., 'tv.Jityty1tu.L~£J1~1U'VIU1 LW'VI~ 'tw 

umau ~~~-l111fllJ"ll'~~n i11.,'1i1111iUfiimfl~tl-\I£JU.f~ibLi.1'Utl • • • 
a) ii~~lv.Jw1 'tv.Jityty1mtla£J lv.Jityty1'U.Lu•n LW'VI~ lv.Jityty1mL~£J1 'tw~mau 

~~i-la~n"'u"l!'~~n 
'II • 

9) ii"ll'~chun £Jfi112Ji.1'::il1mLuutl1::iln1::~n lv.J~1 V'li't~1ll.1'iil'lf 'tliuEJ t1ni1 1 ti 
• 'II 'II 

f'li'a11m::~n 2.1 a.;r"li1.;rtlfu L WW1il1-\lil12Ji'U."ll EJ-\1"1!'~ ~ '111 Li.1'UEJ • • 
10) ih::uuLWHEl-\li.1'i1-\ILV'l~1U il1-\lil12Jiu • 
11) ii1::lJlJlLfl11::~ El1fi11La£J"IJ El>J1::lJlJ~1 tlil'U.Ltl-\1 LLi.1'~-\l~ m·h'U.~tl L2Jtf il1'1il12Ji'U. • 

"" .-d • Lfi1El-\lti'U.il'Yl \41 L i.1'UEJ 

12) ii,-::uuityty1tu.LL~1V'li'El11Li>~1'U. 

13) ii1::uuu~J1~u wi'a2J"l!'~u~J1~'U.il1-\lil12Jiufii E1~iL1 Ll.1'ua • • 
14) iil.1'iili£>~m1L W~1LLi.1'-\li.1'i1., 1fl1lLW'VIU1LLa::'VI i.;r l.1'iil"lfityty1tu.£Jm~ £.11 l.1'iil"lf 

iruru1mLWi.1'-l iruru1mlv.J~1 iruru1mLLil1" "1"ii-lm1"ll'~1::uui>~u~LLa::u~ ., "' ... ., "' .., .., .. 
J1~'U. 

15) ii"ll'ili.1'i1Tf'Yl Lfi~EJ-l £J'U..if'li'a11w1-l2J1trmr"fiu L~ £J1~".ff.,nu"ll'il~n a [j1.:~L ~uui'mJ • • 
1.1'1 £.1-312.1 

I 
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16) ~1::uu u.:~ fi u Li r.n LLuu '1. vl~1 i.:~m1~.hun ~ a.:~mu fl11 ~La n'Y11aii.n i 
~ 

d A ,4 -... A 

17) 11L1J1fl11m~amnia1JLityty1tU.'l£J<il 'VI1a L1J1fl ABS 

18) ihr<ilfiuLnrrfrm~<ili-:~111~i'm.lf1mr<il~nLi11111m"li1Ln£Jf L~u'VI1Z1 fla£J'V\a.:~ Ln£Jf . ,. . 
19) 

20) 

21) 

22) 

23) 

24) 

25) 

26) 

27) 

28) 

·h-:~'1.~ 

~"ll'<;lLLUUL 'VI~ £J1JflUL i-:1 LL~::LLUUL1J1flii1l1~ti111J1m ~fa11 1 i'.:11U . ,. 
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~ 

~1::umJfu m mt~~~i'a 11~ mufl11m1i-:~~1 £J~ 11 ~"ll'<il tlfu1::iu m111 L 8uLL~::fl11 ,. . . 
~LL~.:Jfl a £JLfi'auLLfl::fla mfL8u LamL ~u-iu 11a1 ~i'a11tl1::'1ti1 m111 £J 1 u1::uu • 
R134a "ll..,1JLfl~m.~1::1J1J~1£Jfl£111L ~"iLiL'll'af 1~Li11111fl1i'-:~1U '1.~ 
d 0 .. I d 

111::uu mu 1 £Jm111 Li::mn Lma.:~ L~ULLi£J.:J 

~1::uuLonu'Yif~aafl~i'a11"ll'<;lLi1<;l'lfmuflll ,j1u1u 1 fi ii11111f1Li'-:~1u'1~tln~ 
• • \1 

'VIU1U<;l L1au '111Lftl1::n au~1£J Ln'lfl1111 L 11 Ln'ILLLi<;l.:JJ13TUL ~m ~~.:~'VI7mLLi<;l.:l 

A ........ A A .... 
Li11111fl1 Lfi11::'VI Litutu1 tU.n11'l<il1::LlJ<il"lJ £1.:1 Lfl1a.:l £JU<;l .. .. . 
~1::uu Hffi'VIU1 '1.3.iua£Jni1 1 fi ,. 
d .... ""' ~ "' ~ c A ~ .... A 
111::1JlJfl11Jfl11nUflat'laf! ~1a11L'lfUL'lf£11 FR, FL, RR, RL <;l<;l<;l.:l111n1JLf!1a.:J • ., 
1::1JlJ L1J1flll.:l L1J1fl"ll'<;l'V\ U 1 LL~:: L1J1fl"ll'<;l'VI a-:1 

• • 
29) ih::uu1::1J1£Jm111i'au~1£J,r1~i'all~<il~11Lvl~1<il1.:J<il111iu Li1l1~Li111J1m~i'mJ . ,. 

30) 

31) 

32) 

33) 

34) 

35) 

36) 

d ' 1::1J1J L1J1n LL~::Lfld£1.:1~1.:1 
.. .J.... 'II 
ll"ll'<ilLL1J<ilL<il m~Lli£Jll La a au (Lithium-lon Battery) • 
.. ' ... ..-.J 0 

111::1J1Jn1a.:Ja1n1flfl11J<il1.:1<;l1111ULfi1£1.:1£JU<;l'YIU1LiiU£l • 
~5-:~J1llULifm~~.:l"lJU1<;lL3.iua£Jni1 20 ~m ~i'a11~<;l~~ll,i1llULifm~~.:ILL~:: 
~n~a£J'1.1tuti'.:~ aci1uLi1l1~ti111J1m 
,. 'II ,. 

Li11111fl L 1£Ju i'Li~ rJ1tllJ1::1J 1J L iilli'<;lii.1nr.Jfi'VI u 1 LLfl::'V\ a.:J L~ a V1.:1 LilllJ1m '1.3-iua [J ,. ,. ,. 
ni1 1 fi ,. 

d ... .d .... A .... .:~ A:; .... .... ........ 
37) Li11111m 1£JU 1Ln r.11nu1::uu fl.:lflliU 111 rJ'Yifln<;l<il <;l.:J111n1J1::1J1J~1.:1111~ £J1J.:Jfl1J 

'U • ,. 

Liml3.i1Zar.~ni1 1 'l<;l 
~ 

38) 1::uui'uLfl~aud]u11m~aflvl~1L~iha.:~l3.iua£Jni1 120 LL1.:12.i1 

39) ih::1J1J1£l.:Jf1J1i'T~Umfa'VI'IX1 LL1J1JLLiJfiLl'JafiU.Li<;lf'YI ~f£111L'VI~nnu.1m.:J LL~:: 
1::uu1a.:~futi1wll'nffa'VI~..," 



40) 

41) 

42) 

43) 

ih::uu LUm'VI u 1 LL~::'VI Lf..:~ Lil 'l.l.LLtJ u~ ~nLtJ'ln'VI~El ~ni1 

,-::umT..:~flu L~tJ1 LU'I.l.LLtJtJ~1..:11nim ~1L 1 af"1tJ"11i1 tJL ~~1 , 
~,-::uu"1111tl ~ a~ntJ 1l1~1i1U. lah.ta t.1ni1i'..:~~ El ltld .. 
- m~11ihnt.1 ti'VIu1 , ~ 

- 'l::tJtJLtJ'lnUEJ..:JnU.~ElaEJ" (ABS) 

- 1"::uun1::';11mL'l..:JLtJ'ln 

- 1::tJtJLtJ1n:Ual~~1 
~ A ~ ~ 

- ~IDtu1tu.L~ElU.';lEl~~1U.'VI~..:J ., .. 
- ,-::uuL-ifurrf~i anwi'a11il11mu" 11 . , 
- ~ntuLL';1111lY1 ~i'Elll'l::tJtJntuLL';JLLtJtJ Immobilizer 

'I., .. ., 

.. tl ... tl .... .. .... . '~~~tJ.J' 
111::tJtJEl n'ltu.El1U.1tJm111~::~1nLL~::m12..1 ~El~TH.J~Lf!M- ~..:J~El ~ u. , 
- ~,-::umiJ~-iJ~ l~'VI'I..t1a~ t u.111i 

.. .. "'tl.... .... '11 •• 1.~ 
- 1l~1~'lf 1tJ'l::~tJ ~yn•n 

- ~,-::uumu"1J"111JL 11a~ t u.111i , 
- mtJ"2JL~iitl1"111~n11"Yl'l..:Ji1tl~ lu.111J , 
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- ijL Yl" 1 U t~ u"lf1 tl~1"1';),}tJLL~::L'f..:JRtutu1 tu.L~ ElWf~fi'VI~EltJ""~~ L"~ EIU L 'V\1';11fi ., ., .. .. 
... d .. 

n ~ El..:J'VI 1m 'l1U.L 'l1El1 

- ijLYl" 1 u1~uL~m.uim.4n11"'lfU.i'1U'VIU1tl';lU1tJ:: 

tl 
.- • ., .. ., ..4 '11 .. • ..I 

44) ~ fi'ltu.111~1"!1U~1..:1 ') "1"tJ~11l2J1~1"!1U'jt:.l~~ ~1"El1JL\IEIU ~"lltJ'ln11"~1..:1 ') Y1 
""'A ........ ~ 
'jt:.l~~'ltlt.IU~';l~ tu. L1~1UU.') 

.. d .. ... .. .. tl .. .... d '11 ... ... ~ •• I.~ 
45) ~11111"fi~~L"1"El..:J tJU~mtJ1li n~LLfl::"lltJL"fiEIU ~~~1tJ'l::tJtJ11ElL~El1 ~fn'"n 

46) ~111~"11El..:J'l::umhu1 t~m111~::~1n~1u 1::uutlfu EJ1mfl 1::uu iiLinYl'lEJitmf 
..,.., • d..,.Jo 

EJ1Ut.IU~~ El..:J~1..:1~11l1'\.l.LLfl::tJ'VI Elfl U.1 L~U.El , 
47) ~ti:Uam,-li..:~1U.111H1LYltJ'VI~El111H1tl..:JnqH -;i1U1UL1i'l..tat.~ni1 1 'lf~ 

~ , 
"" "' 5.4.1.3. 71lla::Lali~£J14 , 

1) u1~YlftJtl1::nu"tu.111~iiufi1LUU1::tJ::L1fl1 1 il ';l1fin11Li..:J1Utln~ • 
2) ijm,-i~EltJ111L~ntJtJ"fl1n1"llEl..:J~fi1U~nH1 ';1Uni1';1::~1111f1Li..:J1U L~ • 

... I.a. GoA Crt. ft .a. ~ ~ .... ..., 1.1 ~ 
5.5. 'If~ u nu Gt n17a La nn7a14 n"' ll1 14li14Gt LLa ::Gt17tJ7ll114li14Gt . ~ . ,j114114 1 'If~ , 
tl1::n au.i1 tJ 

.._lA ~ A ~ A ~ tf .... ... ..., tf 
5.5.1. 'lf~u1ltJ!An17£JLa nn7a14m•ll114li14GtLLa::Gt17tJ7ll114li141A . ~ . 

5.5.1.1. ,.,ua::Liiu~wi1111 
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~1 \1 ') ht. ·nuJ u'il n T'H~\1 ity ty1 m~ ~ ~HHHf1 wiinfl £J w111 "m 1 rm j~h u n1 \1 hh LL n 111 

~~ ~ iMi £JftW1111'lfl LLHil\1~ ~ tl tlfi'n1\lfl tl11~1 Lil tl~ 1a fl tl11~1 LYI afLLUUVmvn Li 

5.5.1.2. TI!.Ift:Lii!Jilt11"Lt1Ai.A 

1) '71'YlL11UU£lfY1'71'\l.Y1£i£ltJH~1~H1fi1J 4 LL'71'~LLU~ ~1Ufltl11~1L~ltlfLLUU'Vifi'Vi1LL~:: • 

- Li]UL11UU afY~ 'nil~ tl\1~ in Wl111'lfiL inu fl a11Vi1 LYI afLL~::fl tl11~1 Li! afLLUU 

wnw1'1i 
~~ o ..... A ~ ..... ~ .... 

- 11'71'tl\l H1~ 'lU11\Ifl tl11Vi1 LYI tl''HLUU'Vifi'Vi1(Tablet)UU911 L11UU tl'lil~ ~n 

- iiwafn USB ~1a RS-232 ihWlUL~tl11~tlfltl11Vi1LY1tlf -;i1U1UL~Ua£Jni1 1 

"lia\1 

- iiwafn RJ45 -;i1u1UL~Ut1£Jn'h 1 "lia\1 
, ... ..1 .r... ... l( ' ... ' 

- L'71'Wl£J'nYI~tl\ILLUUL'if"nY1'1ftlnLfi'n '1JU1Yl L11Utl£Jn11 2 1111. 

- 'lt~\lfum,-mufi11LL~::L ~a11~ a'Vifa11'ti~m"'il"~~ atln,-cl"m,-191~1\1 'l ~1u • • 
... ... 

'l::UUfl tl11W1 LYI tl'l 

- ~~Yitl~aJ~~iiLYltlf (Digital Multimeter) -;i1u1u 2 '71'Yl • 
• Wl1111fliliiLL'l\liu '1~vhn1::LLHY11\ILL~::n1::LLHHiu'1iit1 u"li1\l 2120 v ~1a 

ni1\lni1 

o H11111fliil L~~1n1::LLHY11\ILL~::n1::LLHHiuLiitLU"li1\l 0.2/2 A ~1an11\l 

ni1 

0 H1111'lfliY1fi1111~1U'n1ULYILU"li1\l 21<.!1 201<.!1200 1<.!1 LL~2 Mn 

"' ... ' ~'ltlfi11\lfi11 

0 ii,-::uutlfu"li1\ln11iilaY~1u111i (Automatic range measurement) 

• ~~Yitl~~\ln-iu L-,:tULuamYJaf (Digital function generator) -;i1u1u 1 '71'1it • 
0 H11.111flfl1Lil.Y~ityty1tU.LLUU sinusoidal, square-wave, triangle LU"li1\l 

' 
m111ii 0.5 Hz tl\1 100 kHz ~1ani1\lni1 

0 LL1\IiUL~~1H\IHY1 10 V ~1ani1\lni1 
'IJ • 

• ~~Yltl~ tlflH;r~ 1~H1fltl (Digital Oscilloscope) 

o £i-,:t'iiY"iaauwnL~ua£Jni1 2 -,:tYI • • • 
• ~~Yitl~ tlU1L~L'1ftlf (Digital Analyzer) 

o £i-,:tY~YlmLuu~~Yltl~ auwn L~Ua£Jni1 9 -,:tYI • • • 
2) Lt.J1"LLn'UJnTlYl<ii~Eh1LL1J1JaJ~~ijL~El 

-;i1U1U 1 '71'1it • 

- Wl111'lfiLLHYI\I~~Lfi~El\lliBiliiLHliau-,:t1\l L"liU 11~niiY~Elf aaH;f~ 1~H1fltlL9f 
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...., .lA~ A .lA-..:. .J. 
- "Hl\11U'l::UUu!JU'iln11 Window ~1El'l::UUu!JU'iln11fi'U. 

- WUJ11mLH'it\l 'Lii1~rhm1'Y1'i1~ u\1~1'U.n11'YI'ita u\IL'itU1\I 
'II 

- Li1t~.1u1LLn11Hhwfum,-L1t~uifn1'YI'itau\l V4fmJ'YI~1Li1utiijum1'YI'it~u\li'w 
'II 'II 

- 1u1LLn11ln11'YI'ita fl\lfl unLLUU111L f1uL i\11Ui11lrlU"lf'itL11'U.Uuf'it~in 
3) 

A ~ A l"o .... c" 
LL~..'l'YI'il a fl..11..1\11fl L~ n'YI1u'U.n HH1~1U'lfl r.J'U.'il 

- "11111r1~m~1 LLa::L1t~wrl.ii..1'i1"li u91 u 'Lud 
'II 

• Voltage 

• Ohm's law 

• Series and parallel circuit 

• Complex circuit 

• Measuring instrument in general 

4) 
" l" o ..., ... ..., "' I" 

LL~..'l'YI 'it a fl..'! 1..1\11L 'D''U.L 'D'fl1"1 ~ 1U 'il11U1£.11 'U. £.1 'U.YI 
'II 

"' .. ~----"'"' ''lll.l..r - H11111flfllnli1LLa::L1r.J'U.1~'it'il..1~1"llfiYifl ~u'U. 
'II 

• Component 

• Sensors 

• Schematics 

• Batteries and accumulator 

• Capacitance 

• Motors 

• Transistors in vehicles 

5) LL~..'!'YI'il~fi..'!L'Yifl1t~.1~~&i~'ituaH1WfU1flti'U.~ I 

- H11111fl~ntt1LL~::L1t~t~.fl.i'91..1'i1"liu9iu 'Lud 
'II 

• TTL-AND 

• TTL-OR 

• TTL-NOT 

• TTL-XOR 

• TTL-NAND 

• Multiplexer 

• Fundamentals CAN data bus 

6) LL~..'!'YI'it~fi..'!L 'Yifl1 t~.1~~&'i~litfi~H1WfU1flti'U.~ II 

- H11111flfintt1 LLa::L1t~wflliii\l'i1"liu~ u 'tud 
'II 

• Flip-Flop 

• 
1i1'U.1'U. 1 "lf'il • 

1i11.1.11.1. 1 "lfil • 

1i1'U.1'U. 1 "lf'it • 

-;11'1.1.1'1.1. 1 "lf'it • 

.,;1. · ·~··""''"" .,;1. 4= .nnun17 



• RS Flip-Flop 

e JK Flip-Flop 

• Shift register 

• Counter 

• Multivibrator 

7) flvlJfi1LV'lfJ'~LLVitJLa!Jl -,i1UT\.I. 2 "11'~ 
• 

- ihnh£Jth::m£H..J~mn\l (CPU) i.1htrwni1 2 LLnuv.an (2 core) fi~TI1111L11 
ityqpmu1wmi.liut1£Jni1 2.2 GHz 

- ~VtU1£JTI1111-;hv.an (RAM) fi~"ll\1.1Y~Lliuv£Jni1 2GB 

- ~v.u1 £Jm11!-;11"ll\1.1'il i.liuv £Jni1 32 GB 
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- ~'VIU1";ltJiiJ~ff"llU1~Lliuv£Jni1 9.7 U1 LL~::iim111~::L~£J~i.liut1£Jni1 2,048 x 

1,536 Pixel 

- ff11111f1Li.J1\I.L'il1liut!£Jni1 Wi-Fi (802.11 b, g, n, ac), Bluetooth LL~:: GPS 

- ~m.Jn7mL~tllJ~t11::1JlJ 4G 'VI1tJ~ni1 LLlJlJ~'il~1l1£JLUYl1LTI~tl.J (built-in) • 
- iiniv.Ji1U'VIU1TI11lJ~::L~£J~i.liuv£Jni1 1.2 Megapixel 

- ~niv.Ji1uv.~".Jm1lJ~::L~£J'ilLliUtJ£Jni1 8 Megapixel 

8) TltllJ~1L~tJf tf1WllJ.J1\I.l.h::111fH.j~ ,)1\1.1\1. 2 "lf'il 
• 

- ~VtU1m.h::111~~~n~1-J (CPU) LliUt!£Jni1 6 LLnuv.an (6 core) 1Y~£J~ 

m111L11iruru1tuU1wml4'uv1uhiuv£Jni1 3.0 GHz LL~::~L'nTil u 1~ fiL ~11iruru1m .. ., .... .., ., 

\1.1Wn1 i.'iit un1mfiiB.J Lim1llff11111fiLUnTlU'l::ll1~~H~ff.J -,i1u1u 1 VtU1£J 
1.1 

- Vtt.b£Jtl7::m~~~n~1-J (CPU) ~'VIU1£JTI111J,)1LLlJlJ Cache Memory 71l.ILU 

1::ilu (Level) L~ £J1n\l."ll\1.1YI i.liuEJ £Jni1 12 MB 

.... .r 
Yl.JU 

..,. • .I .d 1 ..,. " • L • .d "" ..,. ' 
- 1l'VI\1.1£Ju7::m~~~LWtJLLffYI.J1l1W YI£111Titu~nlttu::ti£11-J Y!El£11-JVt\1.-J 'VI1tl'iln11 • 

!'\ .d .... ,J..,. • 0 

e Lu\I.LL~-31\I";l'lL V4 t1LLH~\11l1W LL£lfi-;)1fi LL~\11-J";l'l'V\ ~nfllJ'VI \1.1 liT111lJ-;)1"lJU 1~ 

i.liuB£Jni1 2 GB Vt1B 

• ii'VIu1 £Jtl1::111~~~L V:mLHYI.J1l1W~Yii.Jv ri111 £J L \I.'VIU1 £Jtl-r::m~~~n~1\l 
1.1 

LLlJlJ Graphics Processing Unit fta-11ll7fiLi'VIu'lEJm111,)1v.an 'tunTl 

LLH~.J1l1W"llU1~Lliuv£Jni1 2 GB 'V11El 

"" • .I .d .,l..,. L 't"' • o e 1J'VIW"H.Ju7::1J'l~~H'H YHI LL~91-\11l1'VfY12Jfl'l11Jti12J17fl Ufi17 "lf'VIU 'l £Jfl'l11J'\11 

Vtan LUfiTlLLR'il.J1l1W"llU1'il LliUEl£Jni1 2 GB 

.................. u,.lfl"""""" •• ~ ...... ~""""" a,;la~--=::c"''""" 
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- ih'ttbtlfi111J-;}Tvlin (RAM) "15U~ DDR4 v.1a~n-h ii"ll"1~'3.itt'atlni1 8 GB 

- iiv.\bmlliiLnU"JitJll£1 "15Uiil SATA v.1a~ni1 "ll"1~fl111l~'a.itt'atlni1 2 TB v.1a 
~ . 

41 .d I .d I 

- 11"15Eh'IL"15tl1l~tl'l::UULtl"Hl"ll1tl (Network Interface) LLUU 10/100/1000 Base-T 

v.1a~ni1 -;i1"1"'a.itt'at1ni1 1 '7ia.:~ 

- ii'7ia.:~L~tl1l~tl (Interface) LLUU USB 2.0 v.1a~ni1 '1htat1ni1 3 '7ia.:~ 
a _, a ~ ~ 

- 1JLLu"Vi1JVHL£l::L1J1il 

- ii~mLil~.:J111Vi"llmlil'a.itt'atJni1 19 U1 -;!1"1" 1 v.l.i1t1 

9) ii~ijam"ILi.:~1"111'l!t1''Yiti'VI1r.Jn1'l!t1cJ.:Jnq'l!t -;i1"1"'a.i'!.tat1ni1 1 "ll'lil 
~ . 

5.5.1.3. 

5.5.2. 11'61Um.11\UJ'l.t.Gl' Plug-in Hybrid • 
5.5.2.1. ":i1tla::tot161rY11'11 

"15lil~ntl1"tl"~ Plug-in Hybrid LU""l::uuiuLtl~tJ.:Jtl"~~illlnU1ltJL'imfL~~1 tl1Utl1l • • 
n11fi1.:J1".f1tl"l::UiiLan'YI"ltJUmfil1Jtl.:Jna H11111t1L1t1WlL~tl1rlU "l::UU'~~1titJ.:JHi1.:J, 

~ 

"1.,1 ... .f ... "1 •• 1 ... " A " A A .'r 
Lnilt!Jt!J1lli.L£1 tl'l, Ht!Jt!J1UUl tJ tl, L n Ht!Jt!J1tU.LL~.:JLYI tl"lil'l tiYI"Ltl.:JLll tJ"l::UULnliluty'V\1 

" "1 •• 1 • lll .- .d • I ... .... ... .f .d ' 
Vi"ltlll LnLLil~.:J iltn"::~1"~tl Lll£1, Lfl"ltl.:Ju1Ur.l1n1fl, "l::UUU.:JtlULt'ltl'l, "l::UULtl"ltl.:J£11.:1 

LLa::ti.:~rhi.:~. u1::~' ~~1. 1::umit~.:~, 1::uu ti.:~ihi.:~"llmfl~r.J"i'l tllltJL~ aft~~1LLa:: 
~ 

.J !'I .J ...... lll... ... '.J. ... .1~.. .. 
UU~L~r.l"l Lu""15~'YI H11111tl "lJULflt'ltl" L~ Vi"ltl1JLU1::m.:J"l"'YI"1Lil"El Vi1El1Jut'ln1Ltl11::'VI • • 
uruv.1 OBD 11 rii'a1l~lii'YIY~LlamLa::m11llii'1"'YI1"LL1.:~Yi"'~w1"lla.:~ ECU Lu"lii"'u 

... . 
5.5.2.2. ,-,!Ja::Lii!Jj)t11"L'r1Ai4.ft 

1) "15~~m.n"tl"~ Plug-in Hybrid tl1Utl11~1EJ1::UuEiLan'YI"ltJitmf Lu"m11111LtJ1 • • 
L'Yifl1"1a~.ff"il.:J"lltl.:J.:J1"~1" ifl1n111ltl1"tl"~ Lfta b"l"m,-fin'l!l-1~1"~1.:1 'J 

~ 

"lltJ.:Jtl1"tl"~mufl11~1m::uuihan'YI"lEJitniihi.:~ u1::nau~1£.11::uu"lluLtl~tJ" • 
'ii1 tiLfl~tl.:J EJ"~~HllrlU lltl LYI afl ~~1 
d J. ~ A f[ A .. o 

2) 1J"15c;JLfl"ltl.:Jti"~LUW1f"L'Yitl"l Utl111l~n"l::UanHU"ll"1c;t 1400 CC 'VI1Eliln11 . . ~ 

3) ii"ll'~llm~afL~vhLfl" (Motor) • 
4) iiLLU~LY!El~"15U~~Llfti1J (Lithium) 

5) L~1i1i.:Jil.:JH~'Iii'"La.iummi1 85 nhn ... Yl~ v.1a~n11 
~ . 

6) 1~LL"l.:JUc;tH.:JHc;t'~11itt'a£.Jni1 240 it1iWL11~1 v.1a~ni1 
~ . 

• ,~. ~ ............... \J"""""""" .,~. · ··~· · · · ·""""" .,~ •. ~""""" 
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d fi' 0 - A 45".... I A c:t A fi' 
7) 2J".l!~VHl1YI 08011 Wl""11J1 Lfl11::'VI ~qjqj1nl."llth1n~ tl\lfnlJ~2JtlL~nYI1Elll.fi ~ 

d "~ ~ddt 
8) 11~EILL~fit\l~~f'l1111L11 ""'ltl fl1111~LL1JYILY!tl1 ""1tlfitn11 

~ 

9) ii".l!Yll~~1LL~\1~11\I l~""U1 1~~1 l~~" l~iqjqj1tli.L~tni1U'VIU1 '~""~ l~ 
UnLU\1. ~fit~111rl1J1ffit~n YI1\IYI111i'U.dimf'l~tl\ltl'U.ifffii.1L~\l.tl 
~ ~ ~ 

10) ii".l!~1~~1 l~i'lJ'lJ1mnatJ l~i'lJ'lJ1ll.LlJ1n lvJ""~ l~i'lJ'lJ1tU.L~tJ1 l~~mau 
~fit cf" a ~nmffit~n 

'IJ ~ 

11) ii"lffiltl1U.1tJf'l1111~::fit1mLuutl,-::!itn1::~n 1~~1 vri'a11~iY1'If l1iuatJn11 1 ti 
~ 'IJ 'IJ 

"' "' .., tJ""''ii •. I.N "' 'il •• l.f • ..1 
vna11n1::~n11tl\l"ll1\1~1J LL~:: 11J Lnn1 ~1tl11 LnLfW1Yl1\lfit1111ll."lltl\l"lffitYI 

~ ~ 

thL~'U.tl 

12} ii1::1J1JiLm1::\{ tl1n11L~tl"ll El\11::1J1Ji1 tlfit\l.Ltl\ILL~fit\1~ ~~1\1,~ al11tf 'il1\lfit11dll. 
~ 

.d .-..1 0 

Lf'l'ltl\1 tJ 'U.fit Yl\1. 1 L~\l.tl 

13} ii,-::uu iqj'lJ1 mLLm~i'a2J li\11\l. 

14} 

15} 

16} 

17} 

18} 

ii,-::uuu!ittl1 r.Ju. ~i'a11"lfil1T!ittl1r.JU'i11\IY~111iu.di aifib L~u.a 
~ ~ 

ii~iY~"lf£\lm1l~~1LL~\1~11\I 1f'l11l~""U1LL~::""if" ~iY~"lfiqjqj1tll.tlnL~tl1 ~iYI"lf 
iruru1ml~~" iruru1ml~~1 iruru1mLLY~,. ~i'ilii"m,."lf~,.::uui"ui'ILL~::u'il .,., ,. .,., .,.., . 
tl1r.J\l. 

ih::lJ1J~qjLL~1111YIB~U1tJ:: (Smart Key} ~fa11 Push Start 

ii1::1J 1J1J\I fi 1J L~ tl1 LLlJlJ l ~~1 £\lm1~hu.n fi tl\lf'l11J f'l :1J a L~nYI1t!Un" 
~ 

iiL1J1f'liitl"lfU!itl~~1LYfaYI!it~tl1Jaruru1m~aYl ""7a L1J1f'l ABS ., ., 

19} ii~iY~"lftlflJH1WllJL~anm1ri1\11ll. L~ll.""U1 tltltl""i" Lnt1fi1\lli 

20} ii"lfil LLuuL 'VI~ tJm1ll.d" ~n1~~:uu1m~i'a11 li"1u 
~ 'IJ 

21} iiLu1::ti"lliuatJn'l1 2 i1~fitt\ln1J"lf'il~m Y:aiLm1::\{,-::uuLLt:~::imf'l~au 
~ 

22} ii,-::uutlfummfl~i'a:uimuf'l11m1£"~1tl~11 ii"ll'Yltlfu,-::ium111LtJll.LLt:~::a11 
'IJ ~ ~ 

AI.., A ..., d. ..., ..., 4 d 1 

23} 11 ~qjty1 mLY~ all. 1:: tJ ::n a tl"" t:~\1 ""1a na a" :1..1 a""" t:~\1 ""1Elfitn11 

24} ii~1\1111imra~~"n'lfu. muf'l11Lf'l~a"L~tl"~i'a11il:ufu -11\IWltJlr~'lfl'~n ""7a 
~ ~ .. ' 'ilfi11 

.. o .d • .. .. .d • "' t··l .. 25) :IJ1::1J1J tl1\l. 1 tlfl11:1J~::YI1nLf'l1tl\ILfl'U.L~tl\l LL~:::IJ'l::lJlJL "lftl:IJ!ittl~:IJ11YI n\1. ""'ltl 

.. ' ilfi11 
A c"._. A .. fi' 

26) Wl:IJ11tl1 Lfl11::"" ~'lJ'lJ1 mnTl~ fit'l::LlJil"ll tl\1 Lf'l1tl\l tl'U.'il 

27} ii1::uu lonf'l""ll'1l1iuatJni1 1 ti 
'IJ 

d ... A~ ddt 

28} 111::1J1J L1J1n'VIll.1fit ~mu1n"" 1tlil n11 

29} iitiiiam,-li\11ll.1l1'lf1lYIEJ""7an1'lf1B\Impt -;i1ll.1ll.l1iuatJn11 1 "lffit 
'IJ ~ 

... ""' 5.5.2.3. 11Uiii::UUI~Ul\41 "J 

1} u1Mr~futl,-::nu.f'lmn1~Hu.fi1Li]u.,-::EJ::na1 1 i] ~1nm,-li"1u.tln~ 
~ 

"'~" ~J!.::::L, . .,un"""" "'~" ··~· ··""""" "'~"4-c.· · ·""""" 
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A.... ...... ... I tf ..... "" 'I A.l.'!f ... 0 
5.6. tf~u!)tJilfl1"m1'11iltJflM"Hh1'1lil\la.JiJLG'Iil"i LLft::tic;J'IJtJL~ftil'l4nnn-Ltf\lnft \1114'J'l4 11fc;J • • • 
(MOTOR DIAGNOSIS AND ELECTROMECHANICAL BRAKE/STEERING) 

tJ,-::naui1£J 

5.6.1. ~c;Jtliju"an1"iM11inunMina.~'lln\la.JmGiil{ 

5.6.1.1. "i1Uft::LOUc;JrT11tl 

Lih~"ll'Y~'Yl~H~El-\I'Yl1-\li1uL 'Ylfll u1~~mu£Ju~1v-M1~ aanLL1JlJ111L ~a L"ll'LUn11"L1£Jum,-• 
1 .f.s.,; ... "'' ..... 

~au Y~ £J LU vn::"ll'Y~'YlY~~ a-\IU-;J::f'ln 1t1 Ln £J1num1"'VI1'il aunvna 111.1 a-.1 11 EJ L~ El1"LL~::m1"n~u • 
nfl'Yl1-.1n11"'VI11U'iltl-\111m~EJf 3 LW~ • ... ... 
5.6.1.2. "i1Uft::LiJUc;J't11\IL'YIA'l4A 

1) 

2) 

3) 

4) 

5) 

6) 

5.6.1.3. 

iJi1LL~~-\ILW~'iiEl-.1LWrh'li L 1, L2, L3 

ii.i1LL~Y~-\Infl'Yl1-.1n11"'VI11U L.f • 
n11"ri1'VI UYI nf'I'Yl1-.1n11"'VI11U 1Y~ £1 Llii El-.1 ill~~ 'il El-.1 11 a L~ af~ ri1i-\lfi1-.11 Uti £i 

• v 

1"a-\lfum,-1Y~LL1"..Ji'u'LvJrhLY~,1iua£Jni1 40 ii-.1 100 v. 'VI1a~ni1 
1"El-\lfum,-1~~1~fl1111ifl~1.1iucwni1 15 ii-.1 4oo Hz 'VI1a~ni1 
iJ~ijrJn11"Li-\11tMl11t1L'Yl£J'V11an11t1a..Jnf11t -;i1u1uL1iucwni1 1 "ll'~ v • . ... ... 

"i1Uft::LiJU~il'l4 ') 

2) iJm,-iY~ EllJ1"11L ~nuufl~1n1"'il EJ..J~rnu.~n1t1 -;JU.ni1-;J::~1111"fiL i-.11'\.1. '1.1 • 
5.6.2.tic;Jti"'!Ju"im1"i"i::tJ1J'DtJLA~il141-ftTf1- tti\lnft ;l114'J'l4 1 tiil • • 

5.6.2.1. ~iitli)u"an1"i"i::tJtJU\IAtJLifu'J"ifiU'l4m1 -ftTf1 (Electric car steering 

system) ;l114'J'l4 1 ti~ • 
5.6.2.1.1. "i1uft::tiiu~rt'J 11..1 

LUWtrY~'YlY~~ a..J'Yl1..Ji1u.L 'Ylfll u1fl~murm~1 vJrh~a amLulJ111L ~EJbi. u.m,-L 1£Jun11" • 

o • A o..., a • o .... 

~1 LL 'VI '\.1.-\l'il El-\11"fl LY!ll L 'VI111::R1'VI1"1Jn11"L 1"£JUn11"~ElU'il El-.1'Ylfl1t!J LL~::n11"1J11-.11"n 1t11"::1JlJ 

Vi1-.1111im Vi1 L 1 af,-r~ £Ju~1 W~1LLfl::1::uunu.~::L ti EJU. 'VIU1 "ll'YI'YlY~~ a-.1 EJ EJnLLuu l ~ R111Tm • 
f1n1t1 'til..., LLYirfu.;nwn EJ..J1::uu'LtJ-;mii..J.fu.~..J 'Li a r.i1-\l R::Y~1n LLfi::U fl EIY~rl£1 "ll'Y~'YlY~ fl a-.1ii .. v • 

.... ,r .-:;1 ~ ·~ ..... ~ 
fl1111R11111fi1El-.111J L li.El'VI1n11"L 1"£1'\.1.1 Lllli.El £Jn11 Yl-.1'\.1. 

v 

o "' L ' . I ' .., .., .f ~ •. 1.?1 1) 'Yl1fl1111L'i11 ~H1Uu1::nEllJY11>1 ') "lJEl..11::1JlJlJ>IfllJLflt.ITHHJUYJ Ll"'l"'1 

2) fi1m111L"li1 h'VItfnm1"fi1-\11U.'iiEl..J1::uuu-\lfi'uLi£J11fi£JU.Y~1w~1 
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3) m71il.';lu£J"liatl~Vifl1~7::1JuYrl~2J1tfr/l.vM1 

4) n11LLnL·mJ'ty\'11"11El~7::Uu'Vi1~2J1tf£JLYh~1 

"" .. 5.6.2.1.2. "i1lla:::Lillii'VIfl1\lLf1A\4A 

1) 7::UUrlU.ff::L fiau., fl Elaj1, t~~2Jtf ElLLfl::£11'11 
• 

2) 2JE!Lq)ElflU.Yi1~2J1tf£J"liU.1~Lli1Xaun11 1.s kW 

3) ff1~'lf';l~7::LU~ ,L yJ LLffq)~fftnU.::n17'Yh~1U. • 
o a ~ 

4) "lf!ll';J1flEl~fi112JL 11LLfl::Ln';11!11 • 
5) Lfi~El~-ft~~n7::LLffL vJvhLLfl::LL 'l>liU. L vJvh 1 U. 'ltWU.~ 0 .. 

';11U.1U. 1 Lma~ 

- dju.Lfl~a~lia1~"11U.1~ 4 Vltfn m12Jfl::L5£Jq)7::iu'1.1i1taun11 10,000 counts 

- ff12J17n1~ LL1~iu.LvJvh, n7::LLffLl'J~1, fi112Ji1WYI1U., fi112J~ , fi112J 

~mda~. L~ 1a~. amV~nii , Capacitance, Zlow-low impedance \'I~El111nni1 . ~ 

..1 • I ~ ' l! "' ~ •• 1 o ~ ' ' ..1 - ';!ElLLff!ll~~flLLUU Backlight 'Ylff12J11tlu1Ufl1 Llll ,2J LnU1£Jff1\'111JffEl~ff11~'Yl 

i1U.\'Itf~i1Lfi~El~,W~n-iu.fhU.fl1LLUlJ True RMS LLfl::iiW>l,fU.'lEl~fum7 
....... "' 

lJU.'Yln"liEl2JflLLUUlJfl'Y11i 
~ ~~ 

- iim~7;i1U.fi112JUflEl~tl£J CAT Ill 1000V , iim~1;;1u. CE, UL, CSA 'lEl~fu .. .. 
LLfl::ih::UlJUEl>lrlU. IP671t~~mLa!ll~\'11t1Lfi~El~Elr.i1>l"lft~~L';JU. \'I~El2J1nni1 
:t A ... .....J..:t A ... A A I .I 

- LuU.~fl ~nm'fl 'Y12J Lfi7El.J\'12J1 £Jn11fi1\'17El2J1q)7;i1U.n17~ fl ~';11nn fl2Ju7::L 'Ylf'l .. . 
u ht!V~1a m111m • 

- iithu.m11q)fl1LL1~iu.Ll'Jq)1~ (Vdc) Lii~LL~ 100mV-1000 V \'I~Eln-f1~ni1 

fi112Jfl::L5£J~~1ff~Lli2J1nn11 0.01mV 1~uiifi1m111LL1iu.ih 0.09% of • 
reading 1 U.'Yln rhu.1t~~VI~El~n11 • 

- iirhu.m71t~~fi1n7::LLaLvJ~,-~ (Ide) Li~~m~ 1 mA-10A V~1an11~n11 m111 

fl::L5£J~~1ff~Llimnn11 0.1mA 1q)£Jiifl1fi112JLL1iu.ih 0.3% of reading 1u. • 
I ... d. ,cl I 

'Yln £l1U.1q)\'17El~m1 • 
- iir.i1u.m71t~~fi1fi112Ji1U.'Y11U. li~LL~ 1000 ii>1 100M0 V~1an11>lni1 

fi112Jfl::L5£Jt~~~1H91Lli2J1nni1 0.010 1iluiifi1fi112JLL1iu.ih 0.2% of • 
reading 1u.r.i1u.1t~~~1ff~ • 

• ,~. ~ .... K::J"'"'"""""" • .;1 • .. k. .... fl'rnJfl11 "'~~··""""" 



- ii~1Um11~fi1LL1-3iu'lvhia"'u (Vac) L.ii-3LL~ 100mV-1000 v v.1an11-3ni1 

fl1111fl::LBEJ~~1ii~Llimnni1 0.01 mV 1~EJiifi1m111LL3.iuih 1.5% of 
~ 

reading LUl'ln~1ui~v.1a~ni1 
~ 
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ii~1Um11~fi1n1::LLiiLv-liia"'u (lac) 'l.ii-3LL~ 1 mA-10A v.1an11-3ni1 m111 

a::LBEJ~~1ii~L3.i:JJ1nni1 0.1 mA 1~EJiifi1fl1111LLliurh 1.2 % of reading 'lu 
~ 

- 0~1Um11~fi1fl1111fili-;nn 100Hz- 10 MHz v.1an11-3ni1fl1111fl::LBEJil 

~1iii!Llimnn-h 0.01 Hz 
~ 

Llimnni1 0.1 nF 

- iihhLLn111 Manual data logging L~·llb.iuaEJni1 100 fi1 LLa::1thLLn111 

Auto/event logging '1~1li1ZaEJni1 2,000 fi1 

- ii11111tl1a-3fum,-1~ fl1111 LL~n ~1-3"1.1 a-3 am v. nij'l.i 
• 'IJ 

- ~11111tll~fi1 Harmonic ratio L.i 

- iia1EJm1Li-31U"lltl-3LLU~L~a~ 'lliuaEJni1 399 -i1111-31~mLii~-3'luLanii11 
~ 

5.6.2.1.3. 

5.6.2.2. '!~t.liju"in1"i"i::1JUL1J"in (Electric car braking system ) 

s.s.2.2.1. ,.,ua::tau~~'J 11.1 

"lf~tl fiu1im,-,-::uu LU1n Lilu"lf~tl fiu1im1L ~a H'l um1L 1EJum1iiau 1~ mu vn::"lf~ 
.. ... 1 :.J 1 

tl .. ._ .r .s d ., .r ~ .. 1.:'1 .s ll ... :; ' 
!)1J~n11U-;J::t'fmt1LnEJ1n1J1::1J1JL1J1n'ViU!1U"lltl-3EJ1UEJU~ ~YH"i1 ii11111tlt'ln1f1 ~~~-3LL~ 

.r lltl .s :; ll ... ' tl ... .. ViU;j1U"ll tl-31::1J1J ~ -;) Utl-3"1.1Uii-3 ~it tl EJ1-3 ii::ct11nLLa:: a tlllln EJ "lflill'llilfl tl-311fl1111 ii11111tl 
... 'IJ ~ 
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"" .. 5.6.2.2.2. "i1lla::LiH.IG\'t11'11LYIA'UA 

1) "Irlil~2fmuJLu"ln • 
2) nti Ln"l::UULU"ln 

.J.! • tl d .J.J .. 
3) 't1'U-1,LLti::tnu ,-::ntJUEJ'U ') mmn-nt1-1 

4) Ltl~El-11~91n"l::LL~Ll'lVf1LL~::LL1-1iULV.JYh 1-u"ltHJU~ • d 
~1U1U 1 Ltl'ltl-1 

- djuLtl~a"ijr:ri'91-nu191 hiummi1 4 ~;n m11l~::Lat.J911::iullium.mi1 

10,000 counts 

- 913J11t'rllil LL1-1iULVM1, n1::LLHLl'lVf1, t1111li1U't11U, t11111rl, t1113J 

Yimda-1, Llil1alil, am~nii, Capacitance, Zlow-low impedance ~1a111nni1 
• 'IJ 

- ~mLH91-'~~LLuu Backlight ~H11111fltlfmhli .mwu1r..1~1~fmia""i1"~ 

i1u~;-1i1Ltl~El-1,~-1n.fuEh'UfhLL1J1J True RMS LL~::iM-1.fU1t1-1f1Jm1 
.... A ... d. d I 

1JU flfi"ll tl3J~ LL1J1J 1J~'t1lf~ 1tllilfi11 
'IJ 'IJ'IJ 

- ii111911;i1Ut1113JU~Ellilrlr.J CAT Ill 1000V , ii111911;i1U CE, UL, CSA 1t1-1fu ... ... 

LL~dh::uuua-1nu IP67 191 mLH91-1~U1Ltl~El" a £i1-11f91L ~" ~1amnni1 

- iir.hum"lllii~1LL1-1i'ULW911-1 (Vdc) lil-1LLYi 100mV-1000 V ~1anf1-1n-h 

tl113J~::Lat.J91~1~91 Lli111nni1 0.01 mV 191t.Jii~1tl113JLL1iuih 0.09 % of • 
reading1ufln£i1'Ullil~1aiini1 • 

- ii£i1Un11llil~1n1::LLHLW1i11-1 (Ide) Lii-1LLYi 1 mA-10A ~1anf1-1ni1 t1113J 

~::Lar.J91~1HiiiLli111nni1 0.1mA hwii~1tl113JLL1iuih 0.3% of reading 1u • 
I ca,... d d I 

't1nt.l1U191~1tJ91n11 • 
- ii£i1um11lil~1m111i1u't11U li~~m'ii 1000 ii-1 100M0 ~1an1'1-1ni1 

t11111~::Lat.Jiii~1HiiiLli1l1nni1 0.010 1lilt.Jii~1t11111LL1iu£h 0.2% of • 
reading 1 u£i1'Ul91~1H91 

• 
- ii£i1Un11llii~1LL"l-1i'ULWHi1J (Vac) lil-1LLYi 100mV-1000 V ~1anf1-1n-:h 

t11111~::Lar.J91~1~91Lli111nni1 0.01 mV 191 r..~ii~1t11111LL1iuih 1.5 % of 
• 

reading 1u't1n£i1u11i1~1aiini1 
• 

ii£i1Un1111i1~1n"l::LLHLWHi1J (lac) Lii-1LL~ 1 mA-10A ~1anf1-1ni1 t11111 

~::La r.Jiil~1~lil Llimnni1 0.1 rnA 191t.Jii~1tl1111LL1iurh 1.2 % of reading l u • 
I "" .4 A I 

'Ylnmu191~1El91n11 • 

"'~---~-- --·~'"G1Un>>lln1' .,~. ···-~---""""" a,;1o 4 ·······""""" 



- ii~1'1.m111~fi1fl1111fl'i-;:nn 100Hz- 10 MHz V~1em1\m11m111fi::La£J~ 

~1 ~~ '1i111nni1 0.01 Hz • 

Lli111nni1 0.1 nF 

- iihhLLn111 Manual data logging '~11iuewni1 100 fi1 LLfl::hhLLn111 

Auto/event logging '~11i'll'm.m-h 2,000 fi1 

- ~11J11fl1th'lf1Jm11 ... ~fl1111LL!ilnlih.J"llti.JEHUV11lij'~ 
• 'II 

- ~11JTlfl1~fi1 Harmonic ratio L'ii 

- iim£Jm1Li~1U"llti.JLL1J~L~EI~ LliUa£Jni1 399 i1l11.J t~mL~91.JL'U.Ltln~1 • 
a r:: • .., 

LLfl~~1fl Elf! tl EJ1-\111~ L ';JU 

- ii~u-l~iruru1m "'tli'll'a£Jn11 1 11~ 
v v • 

5.6.2.2.3. 

2) iim,--;l~au,-1.1'1. inuuflfl1n1"1JEJ.J~mufimt1 ';lun11';)::~11J11fl li.J1U li • 
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5.6.3. tH;uJilLCAil{'inU"Gl'lMYh 5 1.h::Lnflt.U.Jll cutaway ,j,""'l" 1 'If~ • • 
5.6.3.1. TIUft::Lii UGlrY"'l lt.J 
LUU11~'Yl~flti.J'Y11.Ji1'U.L 'Ylfl t u.1flfimu.£Ju~1 vNhvlaanLL1J1J111L ~a '1.-Nl u.m1L1£Jum,-~au. • 

t .t .. ..l ... .. ' • tl ..~, ~ ~ ... 
~tiL \I. 'Vn::11~'Yl~flti-\JU';J::f'lnlf1Lfi £J1fi1J11EIL~ ti1LL1J1JLL1J-\1~1U 5 1::L1l'Yl'Y1 ~11 ~ 'U.~1U'V-lfi-\I-\11'U. • 

''V'lvh ~11111fl11111U 'i 360 °L ~a '1. iL "li1 h 1fl,.., ~11-\1111 u '1. u"lla.J1J m~ af 1::uu"limfl ~a" • 

1) L~arhm111L"li1h1fl1.J~11.JLLfi::VIinm1"lltl-\l switch reluctance motor 

(Switch reluctance motor cutaway) 

2) L ~mi1fl111JL"li1 \';J 1fl1-\I~Tl-\ILLfi::VIinm1"llti-\11JEJL~Eifil1lLfEJ • 
(Wheel hub motor cutaway) 

3) L ~mi1fl111JL"li1L';l 1fl1.J~f1.JLLfi::VIinm1"llti-\111EIL~EJfLL1J1JEJ::oii.J 1fl1U~ 
{Asynchronous motor cutaway) 

4} L ~t!Yi1fl111JL"li1 h 1fl1-ll"f1-IILLt'l::VIanm1"lltJ-111J£lLiil a"fon-11 1fl1'1.t"LLliLVI~fifl1Tl 

(Permanent magnet synchronous motor cutaway) 

I 



5) Li1hJ'VItfnnT~1m-1"-i\,'J"lHJ.UlEIL~Elf DC 

(Brush DC motor cutaway) 

5.6.3.2. 1"1tla::Latl~'t'n\IL't1A\U•l 

46 

1) Switch reluctance motor LLlJlJ cutaway "11.111tl'V11.1U L~Llium.Jn-h 300 El-1t'11 • 
2) ~1liEl1lEIL~Elf LLlJlJ cutaway "11.111tl'V111'U.L~L1i'ltmmi1 300 El-1t'l1 • • 
3) 11m~afa::-li-1 1mu" LLlJlJ cutaway "11111tl'VI11'U.L~L1i'ltmmi1 30o EJ-1t'l1 • 
4) l.IEIL~EJf-li-1 1fl1U""lfi4~LL1iL 'VI~nm11 LLlJlJ cutaway "11.111tl'VI1.1U l~"i.li'ltmmi1 • 

300 El-1t'l1 

5) 1.1m~af DC LLlJlJ cutaway "11.111tl'VI1.1ULCit"i.li'ltmmi1 300 El-1t'l1 • 
JCt ,:::t A A f" &; .... G' .... 1 .... 

6) 11n11"fi1'U. 'VI 1EIY-l 11Y-l "fll~ n 1fnl.LL"~-1'VI 'U.1 LL~-11-1';11n1WI~ ~ El-1 El r.J1-1"lf~ L ';] 'U. 

7) 1fl1-1"i'1-1 Lil'U.L 'VI~n~ 'U.~1 £J aLfl~ EllJ'VI1El m~iiL U£111 ~uiii El "11111tl~ an i.i .. 
8) "lf~'Yl~~a-1ii"ll'U.1CitL1i'ltavni1 1300 1.11.1. x soo 1111. x 1100 1111. (F.J11xni1-1x"-1) . .. 

9) Lfl4a-11Citn1::LLHLWVI1LL~::LL1-1iu LWVI1LU1tl£JU.f -;i1u1u 1 Lfl4a_, 

- LilULfl~El-1ija1Cit"llU1~ llitta vni1 4 'VI in fl111l~::La£JCit1::iui.li'ltavni1 
10,000 counts 

- "11111t11~ LL1-1iui.wrl1, n1::LL"i.wrl1, fl1111~1'U.'Yl1'U., m111~. fl1111 

~mda-1, i.~1a~. Elnl.'VITlii, Capacitance, Zlow-low impedance 'VI1E11.11nni1 . .. 
d • I ~ ' 'II ., !"!11 •• 1 0 ~ I ' d 

- ';JEJLLH~-1~~LL1JlJ Backlight 'YlH11.111tlu11Jfl1 LCit ,11 LnU1£1"1'V\11J"El-1H11-1'Yl 

i1U'VItf-1i1Lfl~El-1,~-1n.tfur:hUfi1LL1JlJ True RMS LLfl::ii~-1,fU1El-1flJm1 

- ii111~1;i1'U.fl111ltlfla~riv CAT 111 1ooov, ii111m;i1U CE, UL, CSA 1a-1fu .. .. 
LL~::01::1JlJUEl-1n'\.lo IP67 1~ F.JLLH~-1'VI'it1Lfl4El-1 a£i1-1"1i~ L ';I '\.I. 'VI1El111nni1 
~ A .... c"d.:t d. .... d. A •• I 

- Lu'\.1.~~~ Tl m't1 'Ylll Lfl1El-1'VI 1.11 F.Jn11fl1'VI 1El111~1;i1'\.lon11~fl ~';l1nn ~ 1.1 u1::L 'Ylt'l .. . 
£J hti'V11am1.11m • 

- ii£i1um,-1'11fi1LL1-1Cit~ui.w~,-_, (Vdc) i.i:-1u~ 1 oomV-1000 v 'V11ani1-1ni1 

fl111l~::Lfl£JCit~1"~i.1i1.11nni1 o.o1mV 1~viifi1fl112JLL1iurh o.o9% of • 
readingLU'Yln£i1u1~'VI1a~ni1 • 

- ii£i1'\.lon111Citfi1n1::LLHLWY11-1 (Ide) i.i:-1LL~ 1 mA-10A 'V11ani1-1ni1 fl111.1 

fl::Lfl£JCit~1"Cit Lli111nni1 0.1mA 1'ii£Jiifi1fl111.1LL1iurh 0.3% of reading • 
L'\.lo'Yln£i1U1Cit'VI1a~ni1 • 

- ii£i1'\.lon111Citfl1fl111li1U'Yl1'\.lo L~:-1LL~ 1 ooQ n-1 1 ooMQ 'V11ani1-1ni1 

fl111l~::La£J~~1"'~~Llimnni1 o.o1n 1~viifi1m111LL1iu£h 0.2% of • 
reading lu£i1u1Cit~1HCit • 

• ,~.Q.Jru ................. u, • .,u""""" .,~. ·· · -~·-""""" .,~.~ ··""""" 



- iici1Um1iilfi1LL1.:J~·i"u'1vJ~~iJ (Vac) 'Li~LL~ 1oomV-1000 V ""~an1'1-:~ni1 
fl11lla::La£Jtfl~1~1f!Labnnni1 o.o1mV 11fluiifi1m1liLL1iu£h 1.s% of 

~ 

reading LU'Ylnci1Ullfl""1aiini1 
~ 
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- iicl1um,-ilflfi1n1::LL~LvJ~au (lac) 'Lii.:~LL9i 1 mA-10A ""1an1'1-:~ni1 m111 

a::La£Jil~1~il L1i111nni1 o.1mA 1ilt~iifi1m1liLL1iu£h 1.2% of reading lu 
' ...,. A .-::11 ' 'Yln£J1U1il""1ailn"l1 

~ 

- iicl1um,-i~fi1fl11llt\.i-;nn 1ooHz- 10 MHz ""1an11-:~ni1fl11lla::La£Jifl 
~1~~ Lli111nni1 o.o 1Hz 

~ 

- ilflfi1mth~LLilunLi';!1n 1ooonF-1omF ""1an1'1-:~ni1 m1lla::La£Jtfl~1~il 
~ 

Lli111nni1 o. 1 nF 

- ii1thLLn1ll Manual data logging Lil,liua t1ni1 1 oo fi1 LLa:: h.hLLn1ll 

Auto/event logging Li1,1i1l'auni1 2,ooo fi1 

- ~ll11tl'la.:~funTiiilm1liLLiln~h.:~"lla.:~am""llijLi 
~ ,. 

- ~ll11tllilfi1 Harmonic ratio Li 

- iia1um,-li-:~1U"lla.:JLL1Ji~Lila~ L1iuat1ni1 399 -i1111.:~ 1i~mL~~h'ILULan~,-
~ 

d .... .... 0 

- li~1£J1il~nmnm \11U1U 1 "ll'il 
"' "' ~ 

10) iifiiiam,-li.:~1U111H1lnu""1a1111:ni.:~nrpt -;i1u1uL1i1l'at~ni1 1 "ll'lfl ,. ~ 

5.6.3.3. 

2) iim,-iilaU'lliLinuufla1n1"lla.:~~mu~nH1 \Juni1\1::~1ll11tlLi.:~1u 'Li 
~ 

5.6.4.1fc;!YJ!;IiU:h'lc;l"1Lf1utl'1::\lth::infin1Yftf\l11ih'I"Hltl'l4CA1 Y4Yh ,j,,.."l,.. 1 1fc;! 
• • u • 

5.6.4.1. '11ua::Liiu~nr"lltl 

Li1U"15tfi'Yltfla a.:J'Y11.:Ji1UL 'Ylfl1 ula ~ti1U£JUi11 vJ~1fl a anLL1JlJli1L \4atiL Un11"L1£JUnTI 
~ 

o .1 .1 S' .1 "' S' S" "' S' "' .d n1'l'Y11.:J1U"ll a.:J'l::lJlJ'll'u Lu El1fl1u1'li'Lil a1LLlJlJ"1511\J L 11 LLL'I::LLlJlJ"1511\1"151 'i a 'i L Y4 a LL~ii.:J 
~ 

1fl'l.:J ~f1.:1 LLa::n'l::lJ1Un11'Yi1.:J1U"ll a.:~1::1J lJ'li'LU afmu1~Lil aft U'ltl £JUi11 vJ~1 ~.:J'Yltfl a a.:J ,. 

a an LLlJlJ l i ~1ll1'ltl ~n H1 Li cf.:~ u9i ~Uv1U"ll a.:~1::uu LU\Juil.:~.ffu~.:~ Li a ci1.:~ ~::il1 n LLa:: 
D ,. 

uaatflnr.J "ll'ii'Ylila a.:~iiL da""1nTn1uuil1i1l'a uni1.l.:~d' 
~ ,. 

J 0 "'11 "' ' .I "" .1 .1 S" .1 "' S' 1) L Y4 amm1liL "1.11 \1 fl'l.:J~11.:JLLa::~1Uu'l::nau"" an"lltl.:J1::1JlJ'll'u Lu El'lfl1u1'li'Li~El'l 
~ 

1tl£JUi~1vJ~1 (To understand the structure and main components of electric 

car super capacitor system) 

2) 'Yi1fl11ll L "li1l ';)"" anm1'Yi1.:J1U"ll a.:J1::1JlJ'li'U LU affi1U1~Lil af1tl £JUG11 vJ~1 
~ 



(To Understanding the working principle of electric car super capacitor 

system) 

"" 0 "l r" I ~ r" .., 3) LVHl'YI1fl1111L"ll1 1ln11"ll'1111EH..I1~11~L11LL~::n1::1J1Un11"ll'1111'1f1 

(To carry out the operation of fast charging, slow charging processes) 

5.6.4.2. "i1lla:::Lii!J~'t11\lL't1Aii.A 

1) i1Lnm.h::1!'11'tlLthrfmthoiiLGlfl'f (Super Capacitor) : 1 oooooo MFD, 25VDC •• .. "" ' 'V118Glfi11 
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fi' • I d 4 .cf I 

2) 11aLGlfl'lfi'l::LLtiG11~ (DC Reduction motor) : DC24V, 200 1B1JG'IBU1'Yl 'V11fl~fi11 
t:' I d 4 .:f I 

3) 11aLGlfl1n1::LLtiGl'l~ (Brush DC motor) : DC24V, 6000 1fl1JGlfJU1'Yl 'V11B~n11 

4) DC LLBlliJijLGlflf 
.. .: 

5) n11"ll'1111L11 

6) 
.. ... 

n11"lf111l"lf1 
d d d. A c"... ..... t:' 1.1 I ..... 

7) 11n11tin1U'VI1B'V'l11'V'ltity~nMUI.LLti~~'VIU1LL~~1~111n11'Yl~~fl~fl£J1~"lf~L11U 

8) ti11111t1L inu1::uulvM1 220V li 

9) lfi1>1Hi'1>1LUUL 'VI~n~uii1 £JHLfla fl1J'VI1B a~ijLit£J11 ~uiitf flti11111t1~ an Li 
'U 

1 0) "lf~'Y1Glflfl>1ii"llU1Gl LliUfl £Jn'h 1300 :IJ:IJ. X 500 :IJ:IJ. X 1700 :IJ:IJ. (£J11Xfil1>1Xti>1) 
• 'U 

11) Lfl~a~1G'In1::LLtiLVh~1LL~::LL1>1iUL'V4Yhht1tl£JU.f -;i1U1U 1 Lfl~fl~ 
- LUULfl~a~iia1~"llu1Y~Lli'll'a £Jn'h 4 'VI in m1:aJ~::La£J~1::iulli'lta£Jn11 

10,000 counts 

- ti11111tl1 .. il LL1>1iulvNh n1::LLtiLrM\ m111i1U'Y11U, fl1111fl, fl1111 

~mda~. LGllaG'I, am'VInij, Capacitance, Zlow-low impedance 'VI1B:aJ1nn11 
• 'U 

- 11aLLtiil>1~~LLlJ1J Backlight ~ti1:1J11tltlfmhli ,iilvJu1mh'VIfmfB>1H11~~ 
i1U'VIi>1i1Lfi~B~.W>1n-iurhufi1LL1Jl.J True RMS LLE~::iiw>1-.iU1B~fum1 
~ d .... A d 1 

lJU'Ylfi"llB11t'ILL1J1J1Jt'l'Yln'VI1Bilfi11 
'U 'U'U 

- ii111G11;;1Ufl1111tl~B~rl£J CAT Ill 1000V , ii111m;;1u CE, UL, CSA 1a>1f1J 
~ ~ 

LL~::ih::umj fl-\lrlU IP67 lGl £JLLtiGl>1'VIU1 Lfl~fl-\1 a ri1>1i'GlL '\IU 'VI1u :1..11nni1 

- iir.hUm11G'Ifi1LL1-\IiUL'VJGl1>1 (Vdc) Lii-\ILL~ 100mV-1000 V 'V11Bnl1-\lfi'h 

fl11:1J~::La£JG1~1tiGlL3.i:IJ1nn11 0.01 mV t~ £Jiifi1m111LL1iur.h 0.09 % of • 
readinglu'Ylnri1u1~'VI1a~n11 • 

- iir.hum'l1~fi1n'l::LLtiL'VJG11>1 (Ide) li~uYi 1 mA-10A 'V11an1'1>1ni1 fl1111 

~::La£JGl~1tiG1Lli111nni1 0.1 rnA 1Gl£Jiifi1m1:1JLL1iuih 0.3% of reading lu • 
1 ..... A .c:::t 1 

'Ylfi£J1U1Gl'V118Glfi11 • 

4 { IIIU r. -v -' JrdJ/ -' ~ ~<~"!!a .~ ................. \J'):::li11Jm')l.lf11') ~<~'!Ia ..... ./~~ .... .. .... m')l.lf11') ~<~'!Ia .... ... m')l.lf11') 



- ii~1U.fiTll<nthfl1111~1'1~'Yl1U. L~i..:JLLfii 100.0 ii..:~ 1QOMQ ~1ani1..:~ni1 

fl111la::L~£J<n~1~<n'1.2.imnni1 0.01.0 1<n£Jiifi1fl111JLL1iu.rh 0.2% of • 
reading LU.~1U.l<71~1~<71 

• 
- iirhu.m~1<nfi1LL~..:~iu.'trJ~;u (Vac) 'ti~LL~ 100mV-1000 v ~1ani1..:~ni1 

fl1111a::L~£J<n~1~<n't1i111nni1 0.01mV 1<n£Jiithm11!LL1iu.ih 1.5% of • 
reading LU.'Yln~1U.l<n~1a~ni1 • 
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- ii~11.1.n111'<nfi1n1::LL~'trJ~;u (lac) lii..:~LL~ 1 mA-10A ~1uni1..:~ni1 m111 

a::L~£J<n~1~<11L1i111nni1 0.1mA 1<n£Jiifi1fl11liLL1iu.rh 1.2% of reading 1u. • 
1 ..... A d 1 

'Ylfi£.11U.1<71~1El<7lfi11 • 
- ii~1U.m11<nfi1fl111l~L~-;nn 100Hz- 10 MHz ~7an11..:~ni1fl111lfi::L~£J<n 

~1~<n'1.2.imnn11 0.01Hz • 
- 1<nfi1mthoiiLL<nu.n't~-;nn 1000nF-10mF ~1ani1..:~n11 fl11llfi::L~U<71~1~<71 

L1il11nni1 0.1 nF 

- ii1thLLn11l Manual data logging L<n11iua£Jni1 100 fi1 LLa::1thLLn1ll 

Auto/event logging L<nL1iua£Jn11 2,000 fi1 

- ~1111tl1a..:~fum11<nfl111lLL<nmh..:~-na..:~am~1liiL~ . ~ 

- ~ll11tll<nfi1 Harmonic ratio '1.~ 

• 

- iia1£Jn11Li..:~1u.-na..:~LLU<nLY1a~ 'L1iua£Jni1 399 -i1lll..:~ 1<nmL~<n..:~Lu.Lan~11 • 
~ " I .... Ufl<7l<711f!Elfl El£.11..1"11'<71L'iiU. 

- ii~£J1'<niruru1m 'L1iua£Jni1 1 "ll'<n 
~ ~ . 

5.6.4.3. 

2) iim~i<naU1liL'inuufla1n1-nu..:~~mu.flmt1 'ilu.ni1'il::~1ll11t1Li..:~1u.'ti • 
5. 7. ~lPIU!)Q u"inTi CAN BUS U.U'ULLEJnf&JlPla -;)1\f>TU 1 ~lPI 

• u • 

5.7.1. ~1ua::L£h.1lPI~'lltl 
A A o ~ 

5. 7.1.1 . L ViElfln1!1'11::UULL~..1~11..1'l.lil..11tl£.1U.GlLLUU CAN-BUS 

5.7.1.2. ~11111tlBU.LGlufLrJ~nUflElli~1L<7lEJfti 

5.7 .1.3. "11'<7l'Yl<7lfiEJ..:JLiLL£Jnm..ln1mu'iia:: 1ll<7lf!LUU.1ll<nfl~1..1 'JL -.du. Instrument cluster , , ~ ~ 

unit, Main Headlight,Rear light, Control unit automotive LUU.~U. 

5.7.2. ~1Ua::LalllPI't11"L't1A\\A 

5.7.2.1. 11l<nfl Control unit automotive lighting 
'IJ 

iifl1Ufl11Ll'J1l1£Ju.an~tl£Ju.i • 

... ......... ............. ti"""""""" .,~ . .... ~ ... """"" .,~. ~"'""""" 



50 

.. ' 2) 1I';J~fiHlLLlJlJ Safety socket 
~ ., 

3) ii';lfil~rn1>~ CAN-H LL~:: CAN-L 
~ 

5.7.2.2. 111fil~ Steering column electronics 
~ 

-;i1\41\4 1 "lffll 
~ .. ' 1) 11';lfil~HlLLlJlJ Safety socket 

~ 

5.7.2.3. 111~~ Instrument Cluster unit 
~ 

-;i1~1~ 1 "lf~ 
~ 

1) ~lili>~aun·mtarlu~i1~~u1111~~ 
~ ~ ~ .. ' 2) 11';Jfil~El CAN-H LL~:: CAN-L 

~ 

.. ' 3) 11';lilli!ElLLlJlJ Safety socket 
~ 

4) ~U1Ui!LL~fll>lfi1111L11'lEllJ, J1ll\4LL~::am~1lii Lih~iu 
~ ~ 

5.7.2.4. 111fll~ Ignition Switch 
~ 

-;i1~1~ 1 "lffll 
~ 

1) ii~i'Yl"lf~lilTf'YlmlJfl11nT'~·.,YI,-::Lii~ (Ignition Switch) 
~ ~ .. ' 2) 11';Jfllli!ElLLlJlJ Safety socket 

~ 

5.7.2.5. 111fll~l~mt1 (Main Headlight) 
~ 

-;i1\41\4 1 "lffll 
~ 

1) ~ili>~aummarluui1u~\t1111i!~ 
~ ~ ~ .. ' 2) 11';l~li!ElLLlJlJ Safety socket 

~ 

5.7.2.6. 111~~ Auxiliary Headlamp 
~ 

-;i1~1~ 1 "lflil 
~ 

1 > ~lili>~aun,-n!arlu~i1~~\t1111fll~ 
~ ~ ~ .. ' 2) 11';lii~ElLLlJlJ Safety socket 

~ 

5.7.2.7. 1111il~l~~i>~ (Rear lights) 
~ 

-;i1~1~ 1 "lfil 
~ 

1) ~~~aun,-n!arlu~i1~~u1111~~ 
~ ~ ~ 

2) iil~LU'ln 2 ~1>'~ 

3) iil~LU'ln~1>'~~~111 -;i1~1~ 1 ~1>'~ .. ' 
4) 11';lli!Y!ElLLlJlJ Safety socket 

~ 

5.7.2.8. 111YI~ Relay -;i11.411.4 1 "lffil 
~ ~ 

5.7.2.9. 111Y~~l~Lirni1ui1>1 (Side tum signal light LED) -;i11.411.4 1 "lffil 
~ ~ 

1 > ~~~a1Jn,-n!miu~fii1~~u1111~~ 
~ ~ ~ 

. I ... ... ' A ..... 1 5.7.2.1 0. Elun'lni.L"lfEl11~ElEl~L~El'lLn~ 
~ 

._4 1 ._. A r fJ' A 

1) ~1111'ltlL"lfEl11~ElnlJflEl11'V-l1L~El'l'Yl1>1'V-lEl'llil USB ~'lEl RS232 

2) ii~>~n-iwna>~m'lLi>~1~ 4 ~>~n'li~ tia Input A, Input B, Relay LL~::Voltage 
sourceS 

3) fi11Jfl11n11Yi1>J1~i1m::uu Microprocessor 
~ 

4) iia::LL~ULY~a{~1WllJLLU~>~l~,1n 220 VAC LU~ 12 v 
5) ii"Iia>~ Analog input ~1~1~ 5 "Iia>~ i'>~fiia'ttld 

• 0 I A 

- "lfEl>J Analog voltage input ';11\41~ 2 "lfEl>lflEl Input A LL~:: Input B 

.,~ •. : .. ~.!~'"'"""""" .,~. · · - - -~"""" •• ~~""""" 
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• "li'h1"lltl-\ln11l~ ±0.3/1/3/10/30/100 v 
I 0 I d. 

- "lffl-\1 Analog current input ';11'1.1.1'1.1. 1 "lffl-\1 flfl Input A 

• "li1-\l"ll El-\ln11l~±0.1 /0.3/1/3 A 
I o 0 - I I ~ 0 I 

- "li'EJ.,'J Analog .nput tf1~.,-u~an~EJ-\IL'II'U.L'11El1 ';11'1.1.1'1.1.2 "li'El-\1 
,d I 0 I 

- :U"li'El-\1 Changeover relay ';11'1.1.1'1.1. 1 "li'El-\1 
,ct I 0 I 

- :U"li'El-\1 Analog output ';11'1.1.1'1.1. 1 "li'El-\1 

5.7.2.11. naa-\lfuityqptu. CAN bus ,jTt.nu. 1 "lf~ 
• 

1) li·h:unum.Jn.,-n1Eiu.L~mfL~" • 
5.7.2.12.111~fm~a...,1i1t~l~ ,j1'U.1'U. 1 "lf~ 

'II • 
1) LL1-\IiU.LYh%i1"ll1EIElnL~.htatJWh 13 V 

2) n1:::LLtfL~vh"...,"~"ll1aanl~htat~n'h 36 A 
'II • .. ' 3) :U';l~~ElLLlJlJ Safety socket • 

5.7.2.13. "lf(;l"l1-\1~1~fuiic;;t/...,m.Jn1m ,j1'U.1'U. 1 "lf~ • • • 
5.7.2.14. "lfc;;t"1t1L~~1wi'um1n~~a-\l ,j1'U.1'U. 1 "lf~ • • 

5.7.3. en..Jn,-ni:t.J,-:::mmn'l'lYI~i.Hh'l ,),'"1'" 1 ~~ • • 
5.7.3.1. 1~:::~1~fum1n~~EJ-\I ,j1'U.1'U. 1 i1 

1) 1~:::u~u1lm1ii"llu.1~lliummi1 750 x 1450 x 750 :u:u. 

2) ~u.1~:::rhi1t~l~u1~iLn~ ~u.1 25 1111. il~flui1m11~1iiu.t...,"a...,i1u.ilc;;t"llau 1~::: 
... 

Yl-\1 4 i1t1 PVC 

3) 1fl1-\l"f1-\l"ll11~:::Liju.L~~nn~a-\l"ll'U.1~ 48 x 48 :u:u. ~u.1 2.0 :u:u . Lfl~aui1t~ii5 .. ' ... 
~an'II~1U."lllJ1U.n1"lEJ1Jfi11:U1EJU. 

4) i1mu.Luu.L~~nnaa-\l"llU.1~L~tJ1nu"ll1 Hi::: 

5) inl!tm:::i1mu.L~a:u£ic;;tiic;;tnu. ~fa:u~iifi1U.1a-\lfmh~un~u.1~::: .. 
6) 11fl1111"-\l 750 1111. 

'II 

7) f1El:U~1L~af ~~flJ-\11U.U1:::111~t-1~ 1 "lfc;;t 
• 

- ii~U1EJU1:::m~t-~~n~1-\l (CPU) lliuat~n11 6 LLnu.~in (6 core) 1~E.Jii 

m1:uL11iruru1rnu.1wm~u.;nu.lliuat~ni1 3.o GHz m~:::iiLnfl1u.1~aL~:uiruru1ru ., .., ., ., .., 

u.1wml~1u.n1mitia...,lim1:U"1:U11{llu.m1u1:::111~t-1~"..., -,l1u.1u. 1 ~U.1EJ 
'II 

- ~U1t!U1:::111~t-lan~1-\l (CPU) ii~U1E.Jfl1111,j1LL1JlJ Cache Memory 11:ulu 

1:::iu (Level) L~mnu."llU.1~LliuaE.Jni1 12 MB 

"" ' .I ..! 1 a ... ' l , ..! "' .,. , - :u~u.1 E.Ju1:::111~t-1~L ~mL"~-\Ifl1~ ~ EJ:Uflruanl!tru:::a EJ1-\I ~am-\1~'1.1.-\1 ~1a~n11 • 
... ..r 
~-\I'U. 

•. ~.Qk.Jd1L,,"""""" •• ~. · · ·~""""" •. ~. ··~· · ·"''""" 



!'i .. ... dd ' 0 

e Lu\4LL~·h11..1';J"H Yl tlLLH~..11l1Yl LL£Jn';J1n LL~.J1..1';11''V\ tmYI1J'VI \41 £.ltn111';11"l..\41~ 

l1iua£Jn-h 2 GB V~ia 

• ii'VItb m.h::mfl~fl L ~a LLH'ii.J1l1Yl~!ili., a r.i111£J1 '1.4'VItb m.h::m fl~flnfi1.J .. 
LL1J1J Graphics Processing Unit flH11111'rl1i'VItb£Jfl11:U,j1VIin1'1-4m1' 

LLH~..11l1Yl"ll\41~l1Jua£Jn-h 2 GB 'VIia 
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d ' tl .. dd 1 1"' ' 0 e li'V\\41£.1 1'::111fl~fiLYltlLLH'ii.J1l1YlYI11fl1111H11111'rl \4n11' "ll''VI\41£.ltl111J';J1 

'VIin1'1-4m1'LLH'i1..11l1W"ll\41'i!lllua£Jni1 2 GB 

- ii'VItb£Jf!111J,j1'VIin (RAM) "ll'il'il DDR4 'VIia~ni1 ii"ll'l-41'i!lllua£Jni1 8 GB 

- ii'VItbmi~Lnu"liallfl "ll'il~ SATA V~ia~ni1 "ll'l-41~m111';Jlliua£Jni1 2 TB V~ia .. . 
"ll'il'il Solid State Drive "l..\41~m111';Jl1iua£Jni1 480 GB ,j11.411.4 1 'VIU1£J • 

d I d I A 1 

- 11"11'a.JL"l!'a1!YJB1'::1J1JLma"l..1£J (Network Interface) LL1J1J 1 o/1 oo/1 ooo Base-T 

V~ia~ni1 ,j1'1-41'1-4lllua£Jni1 1 "lia..1 

- ii"lia.JL~all~a (Interface) LL1J1J USB 2.0 'VIia~ni1 lllua£Jni1 3 "lia.J 

d _,. a. ~ r 
- 11LLu\4W1JWLLfi::L111H 

- ii';JmLH'ii.J1l1W"ll'l-41'illliua£Jni1 19 U1 ,j1"1" 1 'VIU1£J 

8) iifiijam,-1i.J1'1-41l1H1lYI£J'VIian1H1a.JnqH ,j1'1-41'1-4lliua£Jni1 1 "ll''il .. . 
5.7.4. 

2) iim,-i'Y~a1J1'111~nuuf!fl1n1'"l..a.JHm'l-4finH1 ';J'I-4ni1';J::H11111'rl1i.J1\4 l~ • 
5.8. tS~tJ!J""U"inTi'i::lJlJ E-mobility t\UJ11UJ14Gl'l~Yf1i.'UJlll1'1a.i LLa::ttJ,-LLn'iaJA'lU.UJ • • 

1h::nau~1£J 

5.8.1. '!~tJ!ju~n11'1'::uu E-mobility ll114li14~1~Yf,"'a.iul1'1a.i 

5.8.1.1. 1'1Ua::tiiu~rY'lltJ 

LU\4"11'ilYI'ilfla.JYI1.Ji1'1-4L Ylfl1 "1fl fim'I-4£J'I-4~1vh~1.yl a amLuumL ~a 1 it '1.4n11'Lirmm1' • 
1 ..r .. d ... tl d ~ ... .. ... 

Ha\4 'il mo. W1::"11'ilYI'ilfl a.J\4';J::f'lnH1 Ln£J1n1J1'::1J1J 1::';JLL1JYILY1 a1'"11'\4'ii'VI1"11'11'Yl 111::1J1J 
• • 

u a.Jn'I-4LLfl::1::uuL ~a11~ mflia1i1£J~1., 'J 
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"" ... s.a.1.2. "i1tln::Lm.l~'t11..:J L'Yifl,..fl 

1) 1eh'lflJLL1~~ulvh=h"!l1L'1i1Lliummi1 220 V.Lin,-::LLHLvh=h 16 A ~1a 32 A 
... ... . 

~1ailn11 

2) -;i1ULL1~~ulrlrh"!11aanlliummi1 220 V . Lin1::LLHLvh=h 16 A ~1a 32 A 
....... 

~1a9lm1 

... .. ... """" ~1"ll'1191LLlJlJ Type 1 ~1a Type 2 'YUJ1J1911~1U ICE 62196-6 3) 

4) ih::uuifa~nu Over current, Under voltage, Over voltage, Residual current, 

short circuit ~1a~ni1 

5) 

6) 

7) 

8) 

9) 

1 0) 

5.8.1.3. 

....... 
H11J11fiLLHil~arnu:: Power, Status, charge, Fault ~1ailm1 

~a19l'lf~1ail1lfi11JA1l Key switch, On/Off switch, Reset button, Emergency • • 
... ... . 

stop button Wiailn11 
A .d 1 A 1 d. A A t 

m::lJlJL"ll'a1l9laLA1a"!l1tl Ethernet, WLAN ~1a 3G ~1a9ln11 
.. ' .. • 'Ill" 'Ill" 

H11J11fiL"ll'a1JCilaL~aLLHil~~HI~1U1::1JlJ L1H1tl Lil 

... if .... .... A A .t=t I 

m::uu a~nU911LA1a~ IP55 ~1ailm1 

~tiiiam1Li~1U111M1Lr1t1~1an1M1a~mp~ ,j1u1ULliuat1ni1 1 "1591 
~ . 

"" "' "i1tln::LO!I~O,_. ') 

2) iim,-iilalJ11l 1 inuuAI:l1n1"!la~arnut;nM1 11uniT;)::H11JTlt1Li~1u li 
• 

5.8.2. 'ffiUDU"in1"i"i::UULLUfiL{;10~"intl"fl"lMYh 
5.8.2.1. "i1tln::Lou~orY11tl 

t .r ... d ... ... dd il . ... 
a au il tiLU. ~1::"ll'Cilfl il i:l a-\IU11::fln M1Ln tl1filJ1::1JlJ11iln11LLlJ91 LCil a1t1 L ULL ~ i:l-\l~i:l~~1 U • 
~an "!I a~1t1 t1UYJ1vh~1L U"ll'ilfl il i:l a~1.h::n aui1 t1 LLlJYILYl a~"ll'Uil ~L~t11lLa a au y.j a HL v-lY~ 

• 
(LifePo4) ~fa 1lnlJ1::1JlJilil fi11LL~ ::if a~n U~L 1 tiUH11J11t11<il tl1 A111li1 U fi1ULLI:l ::fi1 

~ 

d , ., ... 'Ill ., :: ' .f '~~~tJ 
A111J-;J"!J a~ LLlJYI LCil a"l"ll'Cilfl 'il~ a~a anLLlJlJ L ~ H11J11t1flfiM1 Llil!il~ LLCii~U;i1U"!lan::lJlJ L . . ... 

... :: '~~~"' tl ... ....r ... ~·-- .... .r 
11Ut1-\I"!JUH~ LCila ti1~H::Ci11nLLI:l:: l:laCillltl "ll'Cilf1Cil~a~1JL Ua~1n11L1tiU1 L1JUatln119l~U 

~ . ~ 

1) m11<ilti1fl111l~1Ufi1ULULLlJ!iiL'ila~ ( Battery internal resistance 

measurement) 
... • d 

2) n111CiiA1fl111l11"!la-\ILLlJlJLLlJilLYla1 ( Battery capacity measurement ) • 
3) n111191Liu1fl1~~1an11v-lm1mtltl1::11"!la~LLlJ!iiLCila~ ( The basic discharge 

• 
curve drawing of the battery ) 

4) n11iLfl11::1{m,-ti1tltl1::1J-;J1nLiu1fl1~ ~7an11v-l (Analysis of different power 
• 

discharge curves) 
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5) n11'Yl!ii~Eh1fi1£Jlh::';l"lltl>JLLU!i~L!ila~~-H..I1>11l1 free combination circuit (Battery 
~ 

discharge experiment (free combination circuit)) 

6) n11'Yllil~a>Jm1mmh::1lLLUUn1::LLH~>I~ (Constant current discharge 
1 

experiment) 

7) 'Yl !il ~ a.;~th~111 iiL!i~ af"ll a>Jn11fl1 m.h::';J"lJ a>J LLlJ!il L!il tl~LLlJlJfi Iii 2JV.1El112JrlU Vt ~1 £J ') 
~ . 

L'D'~~ (Discharge parameter battery grouping experiment) 

8) n11'Yl!il~tl>Jn11"151flillh::1lLLlJlJLL1>1iu~.;,~ (Constant voltage charging 
1 

experiment) 

9) n11'Yllil~tl>Jn11"t51flil1h::1lLLUUn1::LLH~>J~ (Constant current charging 
1 

experiment) 
.- • I .., .J 

10) n11'Yl!il~tl>Jn11'lf11!ilu1::1lLLUlJLL1>11ilULL~::n1::LLH~>~'Yl (Constant voltage 
1 

11) 

12) 

13) 

14) 

15) 

constant current charging experiment) 

n11'lf1f~i~lJ1::1lLLUUaH1:: (Free charging experiment) 
1 

n11'Yllil ~ tl>lfh~111 iiLiil af"ll a>Jn11'lf1flill.J1::1l"ll a>J LLlJ91 L Iii tl~LLlJlJ n Iii 2JV.1a1111rlU 
1 1 

Vt~1£J ')L'D'~~ (Charging parameter battery grouping experiment) 

n11'Yl!il~a.;,~mLU!i!L!ila~LLUUaun12J (Battery pack series experiment) 
1 

• .J . 
n11'Yl!il~a>J!ilaLLU!iiL!iltl1LLlJlJ"llU1U (Battery pack parallel expenment) 

n11'Yllil~El>~~mLU!iiL!ila~LLUUaum2JLL~::"1JU1U (Battery pack series and parallel 
1 

experiment) 
... ... 

5.8.2.2. "'nlli't::Ltl llc;'l't11-.1 L 't1A'l4A 

1) LLlJ!iiL!ila~ -;l1U1Ul3.hta£Jn"'h 18 L'D'~~ 
!'\ .J A A .J ... .,j .,j • 

- LuULLlJ!iiL!iltl7'lfU!ii~LlW2J ~tltltlUnmnn!il (LifePo4) 

- Vin!i~LL1>~iul1iua£Jn11 3V,8AH 

2) ~htl91.f1UlJU"lla>J'lf91LLlJ!iiL!ila~LL ~~L Yfmj a.;,nu Yl11l1filH9111Ji>JLLH>I"lJU19lm111 
1 1 

v.u1l1iuar.Jn'l1 3.0 1111. LL~::~1£J~am,-i.:~Ln!il 

3) iial.Jn,-mua.;~nuLLu!iiL!ila~ 
~ 

4) iiHilil"lfifa.:~nULLlJ!i!L!ila~LLlJlJUnLU U 
~ 

5) ii al.Jn,-m~1VtflJ'Yl!il iitllJLL1>Jiu lw~1LL~::n1::LLHl W~1 
1 

,:;( .., 0 -

- 11V.U11laii1Vt11JLLH<il>lt-J~ 

6) ii"llU11i11v.~lill1iua£Jn11 250W -;l1u1u 4 nlii2.1 
1 

7) ii"llU1!i!1v.~!i~lliua£Jn11 150W -;i1u1u 2 mi2.1 
1 

8) ii al.Jn,-m'lf1f';JLL1>~iu l w~1 LL~::n,-:: LLHl w~1 
~ 

- iiv.U11lmL~!il>lt-J~m1'lf1f1l LED 
A • I .,A .,_ I A A .J.A A 

11 tl u fi1UI. 1 L ~11 ::Vt u1":: ii'Ylli1l1~ LLlJ Iii L Iii tl1"~ LlH..I 2J 
1 

.,~. ~ .. ~"""""""" .,~ •... &~· ··"''""" .,~. ~· ··""""" 
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1 0) atln-mru CJ.;JrlULL'l.,'l~l ... 'U. L ~~1LnULL~::n1::LLHL ~vhLnu • 
~ .... 0 .... 

- li~U1';1CJH1~11JLLH~.;J~~ 

d d 4 A C"'- .... C"' ... 1 -

11) lln11Hn1U~1Cl'Vili'ViHty~n1!tmLLH~.;J~U1LL~.;J1.,'1';11n11'YI~~ B.;J Cl rJ1.;J"lf~L ';IU 

12) H1m1tJ1inu1::uu'L~~1 22ov 'Li 

13) 1m.,Hi'1.;JLUUL~~nvJui1 £JaLf!~au~~mJ~ih U£Jll ~uii~aH1ll11tJ~an 'Li 
~ 

14) "1f~'YI~~CJ.;Jii"lJU1~L1iUCJ£Jni1 1300 llll. X 500 llll. X 1700 llll. ( £J11 X ni1.;J X • 
H.;J ) 
~ 

15) Lf!~a.,-r~n'l::LLHL ~~1LL~::LL 'l.;Jiu L ~~11 u 11wu~ 0 d 
';11U1U 1 Lfldfl.;J 

- LUULf!~a.,lia1~"11U1~L1ilta£Jni1 4 ~in f!11li~::La£J~1::iu'L1ilta£Jni1 
10,000 counts 

- H1ll11t11~ LL1.;JiUL~~1. Wi::LLHL~~1. m1lli1U'YI1U, m1llfi, m111 

~mda.,, L~la~. am~nii, Capacitance, Zlow-low impedance ~~amnni1 . ~ 

- ';IBLLH~.;J~~LLlJlJ Backlight ~H1ll1'ltltlfmhL9f .m~U1£JWl~fmlCJ.;JHi1.;J~ 
i1u~i.;Ji1Lfl~CJ.;J, ~.;Jn-iua1Ufi1LL1JlJ True RMS LL~::ii~.;J,fU1"CJ.;JflJn11" 

.... A .... .. d I 

uunn"l!Bll~uuuu~n~~,.a~n11 
~ ~ ~ 

- iill1m~1Ufl11lltl~a~n£J CAT Ill 1000V , iimm~1U CE, UL, CSA 'lCJ.;JflJ 
~ ~ 

LL~::ii'l::lJlJUCJ.;JrlU IP67l~mLH~.;J~U1Lfl~CJ.;JCJ~1.;J"lf~L';IU ~~amnni1 
- ii~1Un1'l1~fi1LL'l.;JiUL~YJ'l.;J (Vdc) Lil.;JLL~ 100mV-1000 V ~~ani1.;Jni1 

m1li~::La£Jii~1Hi!L1imnn11 0.01mV li!£Jiifi1m1liU1it.uh 0.09% of • 
reading1unn~1U1il~~a~n11 • 

- ii~1Un11"1~fi1n'l::LLHL~m.;J (Ide) Li.f.;JLL~ 1 mA-10A ~~ani1.;Jni1 fl11ll 

~::La£J~~1H~L1i111nni1 0.1mA 1~£Jiifi1fl11liLL1iuih 0.3% of reading 1u • 
I ..... A d ' 

nn mu 1~~'lailn11 • 
- iir.hum,-1~fi1f!11lli1U'YI1U 'Li~LL~ 1000 {i., 100M0 ~~ani1.,ni1 

m1li~::LB£Jii~1H~L1imnni1 0.010 1~£Jiifi1f!11liLL1iuih 0.2% of • 
reading 1uri1'U.1~~1H~ • 

- ii~1Un1'l1~fi1LL'l.;JiUL~HilJ (Vac) Li.f.;JLL~ 100mV-1000 V ~~ani1.;Jni1 
m1llfi::La£J~~1H~ L1i111nni1 0.01 mV hwiifi1m111LL1iur.h 1.5 % of • 
reading 1 unmhu1~~~El~n11 • 

- iirhum11~fi1n1"::LLHL~Hiu (lac) 'Lil.,u~ 1 mA-10A ~~ani1.,ni1 m111 

fi::LB£JV1~1H~L1imnn11 0.1mA 1~£Jiifi1fl11liU1iuih 1.2% of reading 1u • 
1 ._. A d 1 

nn £J1U1~~,-a~n11 • 
- iirhum,-1~fi1fl11li~Li,.,1n 100Hz- 10 MHz ~~ani1.,ni1fl11li~::La£J~ 

~1H~ 'L1imnni1 0.01 Hz • L 
o•;l,~.JZ2L,.,un"""" "'~" ·· ·~· ·""""" 4~ ~.:~'!lr :.::: ..... m~l.lrn~ 
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- 1i1fl1fl11h'fiLLi1Wrl L~-;nn 1 OOOnF-1 OmF 'VI1an·hmi1 f111:U~::L~.l£Ji'1~1"i'l 
• 

lli:u1nni1 0.1 nF 

- ifh.hLLn'l:U Manual data logging l~11i1Zm.mi1 100 fi1 LL~::hhLLn'l:U 

Auto/event logging l~11i1Zmmi1 2,000 fi1 

- "1111'ltl'lEl.Jfl.lm'l1i'lfl11:ULLi'ln~1..1"llEl-\IElnL'VI1lijL~ 
• 'IJ 

- "1:U11t11i'lfl1 Harmonic ratio L~ 

- ~El1£Jn17Li-\11U"llEl-\ILLl.l~Li'IEl~ L1i1Zmmi1 399 .f1t11-\l t~mL"~-\ILULEln"11 • 

~ ...., ...., a 

- :u~£J1~"n.mnm -;J1U1U 1 '!I'~ 
~ ~ . 

16) ~fiiiam,-1 i..:~1U.111'lf1 L Yl £J'V11El111'lf1El.Jmpt ,j1u.1u.Lli1Za £Jni1 1 '!fi'l 
'IJ • 

5.8.2.3. 

2) ~m,-i~au,-:u 1~nuufl~1n'l"lla""mufln'lf1 -;Ju.ni1-;J::~:u17n1i"1u li • 
5.8.3. ~~t.J1lu"";nTn'fn11l~1~t.h::,7m.J'l4i11~?h "ii1'l41'l4 1 ~~ . .., . . 

5.8.3.1. 71ua::teu~~1lt.J 

d~u.'!fi'!Yl~~ El.JY11-\1~1li.L 'Ylfl t u. t~ ~mu.£Ju.i11vM1 ~a an LL1.11.1111L ..-4 a Ht u.m7L1£Ju.m,-• 

2) 'VI an n11fi1 -\11U "ll El-\1"11 El-\l'l::l.ll.l'!fTf-;J t.h::-;J1tl £JU.911 ~Vf1 • 
3) n11fl'll.lfl:Ufi'l::LL"L Un1::1.11Un17"11'1f-;Jt11::-;J'ltl £Ju~1 ~~1 • • 
4) 1~m7-nTf-;Jti7::-;J7tl £Ju.911 ~~1 • 

.... .d ' ... tl ~--1-~ 5) 11in1'l n1'lL'!fEl:U91El'l::l.ll.l'!f11';1 1::-;J1tl£.1U91 Lrtrt1 • 
A~ f(' .J ~ 

6) 11in1 'l'!f1 7-;J LL 1.191 L 91 El 1 LL Vl fl 

7) LL"~" 1 iL ~u.ii-\I'VIanm7LL~::n7::1.11ll.m'lfi1-\11ll."llEl-\17::uu Full-bridge 

Rectification LLl.ll.l 3 L ~" 

5.8.3.2. -s1Ua::LiJlJjlf11~Lflfli4A 

1) ~ atln,-nt'-n1f-;Jti7::-;J'ltl £Ju.911 vM1\l~" • • 
- 1i'l::l.ll.l'!f1f-;JLL1.11.1 Three-Phase Full-bridge Rectifying 
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.. .., .. 
2) 11~1"1f11';1~13J 

a..., .... ~ .... • .... r 
- 11 tiruamfW."l.. El-\l"l..1 tiUJUJ1 W.LL~ a::"1.11"1.1 El-\1~1"1f11';1 LLti~-\llJ ULL~-\I'Yl ~a El-\1 w w w 

3) "J!~'Yl~a El-\lti11111fiLLti~-\lfh ityty1W.ii1-\l 5) ';11nL'l1UL'l1Elfl U 1::1J1J1::Wl1-\ln11"1f1f';J 
..,.f 
~-\IU 

- ityty1m CP (Control Pilot) 

- LL1-\IiU"ll1L"li1 LL1-\Ii'U"ll1ElElfi iruru1W.LL'l111Ui-\ILLa::1tJLfla 
w w 

- m::LLti"l..1L"li1 m::LLti"ll1ElEln iruru1W.LL'll'11U~-\ILLa::iruru1W.UEl-\lrlULL1J1J IPM uw .,., 

- iruru1mut~..:~num1i~1..:~';11 ., ., 

.., .., ti.J tl tl .. .J ' - ti11111tlti-\ILn~amfW.::LL~::m1L ~tiULL ~-\l"l..EI-\11 fl~ULL~::fl1111tl~1U 
'U 

ElElti-iia 1~t~-1fltl~1mra~WL~Elf 

4) Li11111tlti1n~m1UEl-\lrlU1::~11..:~m1"1f1f';Jti1::';JLVhmJwiL1Vhlh i..:~U 
• 

- m1ut~..:~num1i~1..:~';)1 

- n11UEl-\lrlUEIW.~1lijti-\l 
• 'U 'U 

- n11UEl-\lrlUn111ElL1Elil ~a~LL~::m::LLHLTl\4 

- n11UEl-\lrlULL1-\IYlULvh~1~n 

- m1u El-\lrlUf11111ll ~~a1~"1.1 El-\1~1"1f1f';J 

5) ti11111fiLLti~-\l L iL ~ un..:~n1::1J1Un11"1f1f';Jt11::';J"lJEl-\11tl t1U~LvM1 • 
- n11m1';JHEI1Jn11L~11~U'If1f';JLL1J1Jrl~ 1 U111i 

- n11fl11Jfl11n11"1f1f';JB~ 1 U111i • 
6) "l..U1~"1.1El-\l"lf~'Yl~aEl-\ILa.hl'Eltln11 13001111. X 5001111. x 11001111. ( m1 x ni1..:~ x • 

H-\1 ) 
'U 

7) 1m..:~Hf1..:~LuuEJaijLilt111 hh'L~d' LLii..:~LL'l-\1 LfHit11 ~uii~ElH11111tl~ElnL~ 
'U 

8) Lfl~El-\11~n1::LLHL~..:f1LL~::LL1-\IiUL~vhLU1tltiU~ 0 .. 

';11U1U 1 Lfl1El-\l 

- LUULfl~El..:~iiEl1~"1.1U1~La.hl'Eltln11 4 ~in fl1111a::Latl~1::iu'Lahl'El£Jn11 
10,000 counts 

- ti11111tl1~ LL1-\Ii'UL~..:f1, n1::LLHL~..:f1, fl1111~1U'Yl1U, fl1111rl, fl1111 

~mdEl..:~, L~1El~. EIW.~llij, Capacitance, Zlow-low impedance 'VI1El111nn11 
• 'U 

- ';JEILLH~-\I~aLL1J1J Backlight ~H11111tltlfmhLi .iiL~U1ti~1'VIfmiEl-\IH11-\I~ 
i1U'VIi..:~'i11Lfl~El-\l ,~-\lniua1Ufi1LL1J1J True RMS LLa::ii~..:~iU1El-\lf1Jm1 

4,.0 d ... A ~ I 

lJU 'Yl fi"ll El11~ LL 1J 1J 1J ~'Ylli'VI1El i1 fi11 
'U 'U'U 

- ii111~1;i1Ufl1111U~Elilrltl CAT Ill 1000V, ii111~1;i1U CE, UL, CSA 1El-\lf1J 
~ ~ 

LL~::ii1::1J1JU El-\lrlU IP67 1~ tiLLH~-\I'V\1!1 Lfl~El-\1 El £i1..:~"1f~ L ';Ill. ~1E1111nni1 



- ~ti1U.nTr)~fi1LL1"iu.Ll'J~1" (Vdc) L~i_,LL~ 100mV-1000 V "'1an1'1"ni1 

tl1111fi:La£J~~1R~Lli111nni1 0.01mV 1~£J~fl1tl1111LL1iU.th 0.09% of 
1 

reading1wnnti1u1~"'1aiini1 
1 
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- ~£i1um,-1~fi1n1::LLRLl'JYl'l" (Ide) Lii_,LLii 1 mA-10A "'1an1'1"ni1 m111 

fl:La£JY1~1H~Llimnni1 0.1mA 1~£J~fi1m111LL1iurh 0.3% of reading 1u 
1 

I 4.oO d Q I 

rmmu1~"'1a~n11 
1 

- ~£i1Um11~fi1m111ii'1wmu. Li~~mii 1000 il" 100M0 "'1an1'1"ni1 

fl1111fi:La£J~~1H~Lli111nni1 0.010 1~£J~fl1tl1111LL1iuth 0.2% of 
1 

reading LU£i1u1~~1a-~ 
1 

- ~£i1um,-1~fi1LL1"iuLl'JRiu (Vac) L~i_,LL~ 100mV-1000 V "'1an1'1"ni1 

m111fl:L5 £J~~1R~ Llimnni1 0.01 mV 1~£J~fl1tl1111LL1iuth 1.5 % of 
1 

reading 1 u rm £i1u 1~"'1aiini1 
1 

- ~£i1um11~fi1n1:LLHLl'JRiu (lac) Lii_,LL~ 1 mA-10A "'1an1'1"ni1 fl1111 

a:La£J~~1H~L1i111nni1 0.1mA 1~£J~fl1fl1111LL1iuth 1.2% of reading 1u 
1 

' .... d .ct • 
'Yin£l1U1~Wlfl~n11 

1 

- ~ti1um11Y1fi1fl1111flL~\l1n 100Hz- 10 MHz "'1an11"ni1fl1111a:La£JY1 

~1a-~L1i111nni1 0.01Hz 
1 

- 1~fi1m1hoiiLLY1Url Lil'\l1n 1000nF-10mF "'1an1'1"ni1 fl1111fi:La£J~~1R~ 
Lli111nni1 0.1 nF 

- mlhLLmll Manual data logging L~··'h_iua£Jni1 100 fl1 LLa:hhLLn111 

Auto/event logging L~L1iua£Jni1 2,000 fi1 

- R11111ma"fum11~ m111 LLY1n ~1""11 a" am "'11 ij't~ 
1 'II 

- R11111t11~fi1 Harmonic ratio Li 

1 

- ~m£Jm11i"1U"llfl"LL1J~LY1fl~ Lliua£Jni1 399 -i1l11" 1~mLR~"1uLanR11 
1 

" " I &; 

LLfl~~1fl flfl fl [J1_,"1f~L\IU 

- ~R1£J1~irunnm i.1ium.rni1 1 ".If~ 
~ v 1 

9) ~fiijam,-1i"1U1111t1L'YI£J"'1an11t1El"mp=t ,)1u1ui.1iua£Jni1 1 ".If~ 
'II 1 

5.8.3.3. 
.ct ... 

'i1Ua::L£JUl9\£J" ') 

1) u1H''Yifmh:nuflm111Yiifufi1LUu1:£J:L1fl1 1 u \l1nm,-1i"1utln~ 
1 

2) ~m1i~ fl1J111L i n1J1Jflfl1n1"1l a"Rmufim=t1 \!Uni1\l:a-11111t1Li"1'" Lii 
1 

_____/_ 
4

0 L .. ~ 
~.:J'!Itl ~--~ .. .. (C. ......... '\.h~ii1lJn"l'il.ln1'i a•io ..... &.~"""" a.i1~· ·· ·""""" 
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nl"" <LA .... d ... t/ ~nol-1!1' 5.8.4. '!~IJ!JUflfl1'i111JLi'!Gtil\t,~'UillilLflil'i"HUJ\t,CJ'I Lnn1 

s.8.4.1. 'i1t~a::tiiu~~'llu 

11'91l1iHl a>J a an LL1J 1J 111 "1Wl1J nTl~ n au 111fi11lh1>Jfn 1!t11::1J u,J 1J L t1 ~a '\.411 a L91 af • • 
1r1 £J'l-41if'V'Ii..:l>~1'l-4l11>~ L~ an l v.:U 1Y~ £J11'91l191a a..:~ii atln,-nh1f91a~u 1£1::, al.Jn,-rut111Jt111m1 

" " .. .. 
-iu Ltl~aWlJ£1'111EI L'il aftvh~1LL1i'l-4H'I, iif1'l-4L i>JLLa::LLU'\.4L1J1n, 11'91t111Jt111~1LL'VIU'I Ln £1{ 

'II • • 

11191 a "1'VIf1J11'1f91 LL1J Cil L91 a~ ~Cil.f..:l 1111J'\.411'Cill1Cil a a ..:I L ~ a~1 £J.-i an11~n 1!t1 L 1£Jwf.f..:~ LL~ 
'II • 'II 

.r ... tl ... :; ... ... ' tl ... d .. .r 
'V'I'\.4v1Wlla..:11::1J1J ~ ~'\.4fl'l"ll'\.4H..:I ~91a£J1..:1H::911nLLa:: aa911l£J 'lf..:l11'91l191aa>J11L'\.4a'V\1fi11 

~ 'II • 

L1£JwiL1h.ta£Jn·hi..:~d 
'II 

1) n11lCilfi1t11111i1'l-4l11'\.4 (resistance) l'l-411ElL9laf 

..... ' ,.-.J 
2) n111Cilt11t11111~"1.1 a ..:I LL1J1JLL1JCilLCil a11 • 
3) n11lilfi1LL1..:1i'l-4 LWVh l '\.4LL1JCilLCila1~ 
4) m11Lfln::\{m,-t11£Jtl1::~~1mi" 1f11..:1 v.1annw • 
5) n11l191aa..:lt11 £JU1::~"1Ja..:IU1J91LCil a~ • 
6) n11l191aa..:ln11t11£JU1::~U1J1Jn1::LLHtl..:l~ • .. ... 
7) n11l1Cilfl a..:lt11111t111 ElLCil tl1LL1..:1Cil'\.4H..:I 

• 'II 

8) n11l1Cil a El..:lfl ail LLa::U1::n alJ"l.l a ..:I au mrutl11J t11111 a LCil afl W~1 LL 1..:1Yl'\.4H'I 
• • 'II 

9) m1n91 «aum1rt a91if'l-4H1 t.4LLa::l.J1::n au 11 mil aiL w~1 LL 1>~ «>~ 
'II 

1 O) m1n91 «aum1L ~a11iia«1 EJL W"ll a-.:~1::uumut11111 ElL91 aiL W~1LL1..:1i'l-4H..:I 
• 'II 

~ I d 
11) 11'91l191Ha1Jn11fla911!''\.4H1'\.4U1JCilLCila1 • 
12) tlfuLL1..:1i'l-4LW~1l1Cilaa-.:~11'1f~ 

13) n11l1Cil Ha1Jn11lil a1.Jn1rut111Jt111~1LL 'VIU..:I Ln Elf • • 
14) m1n91aa>~m1191Btln1mmuf111i1d>~ • • 
15) m1n91aa..:~m11!itv.inm1Yi1>~1""lla..:~atln1rn DC d1" DC • 

5.8.4.2. 'i1UGt::LeU~111\lL11fli4fl 

1) LLlJ'ilLCila~ -;i1t.41t.4Lliua£Jni1 14 L'lfa; 

2) 

3) 

4) 

5) 

6) 

7) 

- LU'l-4LL1JCilLCil a~1!'it91fiL~£J11La a a'\.4 waHL Wil (LifePo4) 

- vh191LL1..:1i'l-4Lliua£Jni1 3V,8AH 
... I <' <' .-.J 
11 a un1m 11'1191 LL1J 91 LCil an • 
.. • 1 <' "" d !'11 •• 1.~ "" 
11 aun1mm 11t111n11"1.11JLtl a a '\.4"1.1 a-.:111 a LCil a1 ~ n n1 LL1Jll LL 1..:191'\.4H..:I 

• • 'II 

.c:l(- ' 0 - ~ 
11tl '\.4L 1..:1 LLa:: L1J1fi H1'VI 11.lt11 llt11111 El L'il fl1 • 

. ~/ ·4--l'l'l'l!!J .. . ~~ .... ... ... .. m'ilJfl1'i l'l'l'l!!J .. :.::: .. ... m'ilJfl1'i 
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8) ti11l11rt1inu~::uu"l~vh 22ov "Li 

9) 1m~ tii\.1 Lihu 'VI an vhl.vi1 [J RL fl a fJ ll'VI 1mn~ iiL ii.mJ ~'U.ii i fJ ti13J1"ifl a fJ n Lvi 
'II 

10) 

11) 

"lflil'Yllil~fl~ii"li'U.11ilL1iUfJ£Jn'h 1300 3.13.1 . X 500 3.13.1. X 1700 3.13.1. (£J11Xfi'll~Xti~) 
• 'II 

Lfl4a~11iln"i::LLtiL ~~1LL~::LL1~i'U.L ~~11 'U."ifl £J'U.Yl -;i1'U.1'U. 1 Lt'l~fl~ 
- Lihut14a~ii a11il"li'U.11il "Lliua £Jn-.h 4 'VI ;n t'l113J~::L5 £Jiil'l::iu"L1iua £Jn'h 

10,000 counts 

- H13J11rt11il LL1~i'U.L~~1. n1::LLtiL~~1. t'l113Jvi1'U.'Yl1'U., fl113Jfl, fl113J 

~mda~. Llil1fllil, fltu.'VIllii, Capacitance, Zlow-low impedance 'VI1a 
• 'II 

3.11nni1 

- -,:)fJLLtilil~~~LLUU Backlight ifti11l11fltlfmhLi . m~U1£J~Wi'UHfi~H11~-rf 
vf1'U. 'VIi~i1 Lfl~fl~ , ~~n-i'U.ti1'U.fl1LLUU True RMS LL~::ii~~.j'U.1fl~ftJm1 

- iimlil1;j1'U.fl113Jtl~aliln£J CAT Ill 1000V , ii3J11il1;j1'U. CE, UL, CSA 
~ ~ 

1fl~fmL~::ii1::1JUUfl~n'U. IP6711il£JLLHiil~'VIU1Lfl4a~mh~-ililL-,:)'U. 'V11fl 

mnni1 

- iici1Um111ilfi1LL1~iuL~Iil1~ (Vdc) Lilil~~LL<ii 100mV-1000 V 'VI1an11~n11 
fl113J~::L5£Jiil~1HiilL1i3J1nn11 0.01mV 11il£Jiifi1fl113JLL1iurh 0.09% of • 
readingLU'Ylnci1U11il'VI1a~n11 • 

- iici1Um'l-flilfi1n1::LLHL~Iil1~ (Ide) Lvi~LL~ 1 mA-10A 'V11an11~n11 fl113J 

~::L5£Jiil~1HiilL1imnn11 0.1mA 11il£Jiifi1m1mL1iuih 0.3% of reading 1u • 
I - d ..:::1 I 

'Yln£l1U11il'VI1flliln11 • 
- iici1Um1-flilfl1fl113Ji1U'Yl1'U. Lii~LL<ii 1000 ii~ 100M0 'VI1an11~n11 

fl113J~::L5£Jiil~1HiilL1i3J1nn11 0.010 11il£Jiifl1fl113JLL1iuih 0.2 %of • 
reading 1uci1U11il~1Hiil • 

- iici1Um111ilfi1LL1~iul~Hiu (Vac) lvit~LL~ 100mV-1000 V 'VI1an11~n11 
fl113J~::L5£Jiil~1HiilL1imnn11 0.01 mV 11il£Jiifi1fl113JLL1iuih 1.5 % of • 
reading 1wnnci1u1~~J'VI1a&'in11 • 

- iici1Un11-flilfi1n1::LLHL~Hiu (lac) lvit~LL<ii 1 mA-10A 'VI1an11~n11 
fl113J~::L5£Jiil~1tililLlimnn11 0.1 rnA 11il£Jiifi1m13JLU.iuih 1.2 % of • 
reading lwnnci1u11il'VI1a~n11 • 

- iici1Um111ilfl1fl113JflLi-,:)1fi 100Hz- 10 MHz 'V11an11~n-hfl113J~::L5£Jiil 
~1HiilL1imnni1 0.01 Hz • 

- -flilfi1mtl1;jLLil'U. fi"'1vi-,:)1fi 1 OOOnF-1 OmF 'V11ani1~ni1 fl113J~::L5 £llil~1Hiil • 
Lli3J1nn11 0.1 nF 



- i1hl·nmnJ Manual data logging 't~i.~himJn-h 100 ti1 LL~:: hhLLn'UJ 

Auto/event logging Llil11iua E.Jni1 2,000 ti1 

- R11lTltl1a.Jfum,-1lilm12JLLilnih.J-na-'!am~nn'ti 
~ 'II 

- Rlll11tlililti1 Harmonic ratio 'ti 
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- i1a1E.Jm1Li-11W'll£J.JLL1Ji!Lila~ 't1iuaE.Jni1 399 -i1 laJ.J li!mLRi!.Jhuanif11 • 
f:: " I .... 

LLfl iJ ~1 ~ ilfl £1 EJ1.J"lllil L ';1\l. 

- i1R1E.Ji~iwnnm 'tliuaE.Jni1 1 "l!!il 
~ ~ . 

12) i!ti ijiln11L i.J1U111H1 L 'YJEJ~1£J111H1i.JnqH '4i1U 1\4 Lliua E.Jni1 1 "lllil 
'II • .,. .., 

5.8.4.3. 11tlft::LOUIPIB'I4 , 

1) u1M''Ylf1Jlh::nuflm111'V'liiufi'1LUU1::EJ::L1~1 1 i] ';J1fin11Li.J1\l.lln&i • 
2) i1m1i!ilau111L inuufl~1n1"1ltJ.JRmufinH1 ';Juni1';J::H11l11tlL i.J1\l. 't~ 

~ 

5.8.5. "!"'t.l D u"'imT11::uu'llmA ~ D'Ut 'ln m~CA1. w.Vh 
5.8.5.1. 11tlft::LBUIPI...Y'llt.l 

-;i, 'Ut ') 'Ut 1 1t"' • 

LUU"lflii'Yllil~ tJ.J'Y11.Ji1uL 'Ylfl 1 ut~fimuEJ\l.i11vNh~tJtJnLL1J1J2J1L l4t~ 1i'l um1L1E.Jum,-• 
t .f .. d "" "" A !'WI •• I.!'I <' 

R£1\l. ~ EJLU 'V'l1::"11~'Yl ~ ~ ti.J \l.';l::l'!n H1 Ln EJ1fi1J1::1J1J''li1J Lfl ~ tl\l.EJ1 \l.EJUil L YH'il LL1J1Jll tiLt;! £11 
~ 

A ... ... "" !'I .... "" !'WI •• I.!'I "" d.. ... ... 
il~~ t1~1t!Hub Motor 'lf.J Lu\1. 1::1J1J"ll1.J Lfl~ tJUEJ1\l.EJUil L Y'IY'f1LL1.J1.J~ \l..J'Y11lfl113J'lf1.J'lft1U 'Y11-1 

n~uaE.Ji!l.J,-::ii'Yln111'V'la-'! "lf!ii'Yl~~tJ.Jii Hub Motor -;i1u1u 2 "lflil lliiEJ Hub Motor LL1J1J 
'II • • 

Co .., , ""' ..., d 1 o .,.. , ., d d ""' 

iflll.J1ni.H1~ 11.J L "li'Yl il ~ ti.J1::1.J1.J"lll.JLfl ~ tJ ULL~:: Hub Motor LLl.J 1.J ~1 H1 ~ 11.J L "l!L 'V'l ilL 1EJ U 1 
'II 'II 

Lhul.J,-::n au "lfil'Yl!il~ a.J a an LLl.Jl.J 1 i R12J11tl finH1 'tii.JLL?i~u;nu-n £J.J1::uu'tu';Juii.J.ffu . ~ 

Yj..,, .I .... d ciA' .:t .,,., .... , .... X 
H.J L~ tJ EJ1.JH::il1nLL~::u~ tl~fiEJ '1f.J"l!~'Yl~~il.J3JL Utl~1n11L 1EJ\l.1 L3JUtl E.Jfi11il.JU 
'II • 'II 

1) m11~fl111l~1\l.'Y11U111EJLU3JtJL~af (Motor internal resistance measurement) 

.... d 
2) n11il11';11ilfi113J';JLL1.J~Lilil1 (Battery capacity measurement) • 

- ... d 
3) m1m1';11~LL1.Ji'IULL1.Ji!Lil£11 (Battery voltage measurement) 

4) LfnHm::m1~n11Li'V'lLi'.J.J1U"ll8-11lmilaf (Drawing of the basic discharge 

curve of the motor) 

5) m11Lm1::~n11~n11U~IiiU~tJEJ'V'li.J.J1U~LLi!n?i1-'!TlU (Analysis of different 

power discharge curves) 

6) n11'Yllil~il.Jn11U~ilEJ'V'lLi'.:J.J1U"llti.JLL1.J~L~tl~ (Battery discharge experiment) 

7) n11'Yl~~a-'li.Jti1aUn1mfi11.Jfi3J3Jmilaf (High voltage motor drive control 
~ ~ 

experiment) 

8) m1'Yllil~a.J1 .... ilti1?i1-" 'J -na-'!allmmfl11.Jflll2Jm~af 
• • 

"'~"0.._k· ·~'""'u"''"n" ••~• ..... ~ .... n""n" ••~4 .. .. m'Sl.Jf11'S 
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9) n11'Yl~Hltl~m1mllillh::nau Hub Motor (Disassembly and assembly of wheel 

hub motor) 

10) n11'Ylil~tl\IL~tl2J~mn£JL~"l..tl\11::UUfi'1Uf12J2JtlLyltlf (Wire connection • 
experiment of motor drive control system) 

11) n11'Yllil~tl\lllilrh~H'\ILUrJ\ItlUn1mLL~Iil\l~~"l..tl\11t1£JU~ (Measurement • 
experiment of car instrument display device) 

.I .... .,1 "' 
12) n11'Y1Cil~tl·m11t1tlilu1::nauLL~::m1'Y1Cil~tlUn11'1i!LLUCil Llil tl1LL Yifl (Battery pack 

disassembly measurement experiment) 

13) n11'Yllil~tl\IUfULL1\IYl'W~nf';J {Adjustable voltage charging experiment) 

14) n11'Yl!il~tl\ln1111ilaun1mmumJ~1LL'VIU\ILn£Jf (Gear position control device • • 
measurement experiment) 

15) n11'Y1Cil~tl\ln11lilityty1tu.';J1nriud\l (Accelerator control device 

measurement experiment) 

..... " ~ . 
16) n11'Yl!il~tl\ln11'1!ilfi'112JL1'1';11mJm!ilm (Motor speed system dev1ce 

measurement experiment) 

.... .. 
17) n11'Y1Cil~tl\ln11'1911::UUnT1"1511';1 (Charging measurement) 

.. "' 5.8.5.2. ~1Un::LiHJIPtf11\ILflR'l4R 

1 ... ~ -=f .... .r ,:!1 ,ct I 

1) fi1\1~11\1"15Cii'Ylil~tl\l 2J11£J~::LtltiCi1Cii\IU'V11tlCiln'11 • 
' D " ~ A~ ,:t " .... 

- 'Y11';11nL'VI~m'l1tltltUJLU£.12J 2Jfi'112JLL"l..\ILL1\I l.IUfl\1 ... 
- LL~\I'Yl!il fl tl\1 Lm 1l..1wl'a1.1 L!ii a::LLn11.1"1.1 a..11::uu 

- ii~a 4 ~a ~2J11t1~anLii,liua£Jni1 2 ~a 

- ii"lltt1Ci1Lliua£Jni1 13002J2J. X 5002J2J. x 17002J2J. {t111xni1>1x~\l) ... 
2) LLU!i!Liiltl~ ,]1U'1UL1iUEI£Jni1 14 L'D'aa 

!'l .J ... ... .J .., •• 1 •• 1 • 
- LuULLU!i!L!iltl1"15U!ilflLiiti2J ~tltltlUYitl~LYi!il {LifePo4) 

- ~nlilLL'l\liU LliUat1ni1 3V,8AH 

~.hmaui1UUU"l..tl\1"15CiiLLU!i!Liil tl~LLWfiL ~ tlUtl\lrlU l'i1';11nl~Y~1ui\ILL~\I"l..U1YI • • 3) 

fi'112J'VIU1Lliua£Jni1 3.0 2.12.1. LLa::J1t~~am1i..1Lnlil 

4) atln1m"lf1f';JLLUCilLCiltl~ VinCi1Lliua£Jni1 40V, 10A iiYl>ln-iufufm1"1f1f';JaYJ1u2J1i . ... 
5) "lflil Hub Motor~ 1 Yii'mJYl'lfl1tlUUtl\lrlttr-l'L1rJuL1iL'irln'VIUU 'VI1aLifuu1CilL~U . ... ... ,., .. ..,~ " , ' 

';11nn11 ~ "15\11U2Jtl Llil tl'l'Ylfi'112JL 1'1~\1 L U1::'VI'11\In11U'1UnTl'Yllilfl tl\1 .. 
d , ... r:t.... A " 

6) "lflil Hub Motor 'Y1 2 LLUULL~Cil\1 'VIL'VIUflnl~tu.::mtl'ln1TI ~11.111t12Jtl\IL'VIU • 
lfl1..1~i'1..1 LL~::'VI fl .... nm1"1.1 tl\12JtlLYJ af~il~ a Lil 

.,~Qk .. N ,,i1"""""" .,~. ·- --~- --·""""" .,~~- -""""" 



q.u~~~~~_s,nqmiAnt ou,peaJ 
• JO o/o ~n L[l'ttft1111LttjL~!Jil~l/\W ~0·0 L~UUL1tft1._ ~ML~~Il~1::~rtLt~ 

L~UC"L~U~~~ 1\ 000~-/\WOO~ ~11C"~~k (oel\) lll!Mfvt1._'tt ... ~C".t.11L~~_s,.t.LUt\Lfl!: -
.. 

~~L~~!-t\Lfl'ttt 6u!peaJ 

• JO% z·o L[lt\ft111tLttjL~!:Il~l u~o·o L~UULitft1._~ML~~Il~1::~rtLt~ 

L~UC"L£-U~~~ U~OO~ C"!J-UOO~ ~11C"~~k 'ttLLA.'ttL~ItLt~L~~_s,.t.LU'ttL[l!J -
.. 

'Itt DU!peaJ JO% £"0 L[l'ttft111tLttjL~!Jil~l vw~·o L~UUL1tft1._~~L~~Il~1::~ 

ltLt~ L~UC"L£-U~~~ VO~-VW ~ ~11C"~~k (OPI) C".t.~fvt1._M11::.t.UL~~_s,.t.LUt\Lfl!: -
.. 

L~U~~~~~_s, t\L[l UU 'Itt DU!peaJ 
• JO% 60"0 L[lt\ft111tLt~L~!Jil~l/\W~O·o L~UULitft1._~ML~~Il~1::~rtLttj 

L~UC"L~U~~~ 1\ 000~-f\WOQ~ ~11C"~~k (opl\) C".t.~fvtl,_'tt~C".t.11L~~ ... t.t.LU'ttLfl!J -
.. 

L~UUL!t 

~~~ t\~1~,!1-C"Lfl~C"~~~1L,l\~C"~M111l~l L9dl 'tt.YC"~J:lllll::.t.!J::~111lj.C"~.t. 

VS~ 'ln '3~ 'ttLi.t.~Lit!: ' 1\000~ llll.V~ ll ... l!~~~JlltLt~t\Li.t.~Lit!J -

.t.LUilj.C"~.t.~,!1-C"~!J::~11 S~~ anJJ. llll11L~'ttL~~,!1-.}!C"~' C"~~tj1 t~C"l! ~'ttL~ 

~C"L~MC"~~Ilj.~L~IlLnfvtl..!:' ~1._L~Ilj.J1U.t.LitLM~ l4D!Ptoes llll1mHc-~M11G~ -

L~UUL!t 

~~~ aouepadw! MOI-MOIZ 'aouel!Oede~ ·~li~mi3 ·~~1 ~1.. ·c-~~m~ 

ltLt~ '~ltLttj 't\LLA.t\L~ItLt~ 'L~fvtl,_M11::.t.U 'L~fvt1._'tt~C".t.11 ~_s,U.t.LitLM -

slunoo ooo'o ~ 

L~Uil~,l\ftl,_ll~::.t.~ll~1::~rtLttj Ul!~ V L~Uil~,l\ft1._ ~Lt\ll.~_s,~~c-~~~1'tt!;f1 -

t-~~~1 ~ 'Itt 'ttL~ ~t\llU.t.t\ t L~fvt1._'tt~C".t. 11::~mL~fvt1._M11::.t.u~_s,c-~~~1 ( ~ ~ 

(, C"L~L~~t.t.LUC"~M11G~ (O~ ' ' ,. 

.. .. ... ,.. 
.t.LUt\ 1}~ ~1 ~!tit ~JlttjjU!.UJl~ C",!l Jll,_ 111 Lllllllll C"~ ~L,l\ ~L!,A }ll!J1C"fl ~ 11 L!fot\ll ~ J11 t~ (6 

.. . .. .. ,. 
t~ 11tLttjlttjJlttj.t.LU'tt 1}~ ~1~ ltftijJlWjU.t.UJl~C"Jl Jll,_ 111 LIUIUllC"~ ~L,l\~L!,A C"~ 1'1\,.tj!J (B 

~11C"~M11G~L,l\~C",!lJ11._ (, C"L~~~~,!T-C"~ -
,. . .t.~~mrtc-~ll.t.t.1rtLtlj::~,rt~m~~t~t.t.~ - , ~ v .... 

}~ ~m rt~ t ll L~~M11::.t.u::~11t\,.~C".t.11L~C"f -

• .t.~ ~mrtll~.t.t.t.1ftLtijftijJlttjU.t.LrtLM - .. .. 

£9 



iiti1ll.nT~i~fhn1::LLtfhhnfu (lac) L'lii~LL~ 1 mA-10A "t'l1an-l1~ni1 
fi113J~::La£1(;1~1tf(;l Lli111nni1 0.1 rnA 1(;1£Jiifi1fi1111LLli\I.Eh 1.2 % of • 
reading 1wnnti1\l.l(;l"t'11a~ni1 • 
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- iitiT\.I.m11(;1fi1fl1111trli';J1n 100Hz- 10 MHz "t'11an11~ni1fl111l~::La£J(;I 
~1tf~ Lli3..11nni1 0.01 Hz • 

- i~ti1mtl1siiLL~ll.Yi L'li';J1n 1 ooonF-1 OmF "t'11an1'1~ni1 fi113J~::La£J(;I~1tf~ 
Lli3J1nni1 0.1 nF 

- iiltl1LLn111 Manual data logging L~1.liua£Jni1 100 fi1 LL~::ltl1LLn13J 

Auto/event logging L(;l1liua£Jni1 2,000 fi1 

- tf13..111tl1El~fum11~m13JLL~n~1~"11El~Elm"t'l1l~L'Ii 
• '1.1 

- tf11111tll~fi1 Harmonic ratio L'li 

• 

- iim£Jm1Li~1U"11El~LL1J~L~El~ Lliua£Jni1 399 -i113..1~ 1~mLtf~~LULElnH11 • 
~ ~ I """' 

LLfl~~1~ Elfl El m~"lf(;IL';I\1. 

- iia1£Jl(;lirun.nm Lliua£Jni1 1 "lf~ 
~ ~ . 

12) iiti:iiam1Li~1un1~1L'Y1£J"t'11an1~1a~nq~ -;i1\1.1\I.Lliua£Jni1 1 "D"~ 
'1.1 • 

5.8.5.3. 
,. .:l 

"i11.Ja:::Loi.J~il" c:J 

1) u1~'Yifutl1::nuflm1l1Y-IH'U.fl1LU\1.1::£J::L1~1 1 u ';11nm1Li~1utln~ • 
2) iim1i(;!El1J111L'inuufl~1n1"11El~tfmutin~1 ';JUni1';J::H11111nLi~1uLi • 

5.9. 2f~tlilu'in1"i"i:::um.h:::, 1 -n.;ht14~.J1141.J14ifLLa:::tt.hLLn"iaJA1UAaJ ,j114114 1 2f~ . .., . . . 
5.9.1. ,.,1.Ja:::Lai.J~nr1lt1 

LUU"D"~'YI~~ a~'Y11~Cii'1uL 'Yifl1 "1 ~a £J1U£Ju~1vh~Trta an LL1J1J111 L v1 a H'l um1L1£Jun11 • 
1 .¥ "' .,( ... ... "' .,( .. • .. 

tfElU •rWL~vn::"lf(;I'YJ(;I~EJ~\I.';J::f'ln~1Ln£11n1J1::1J1J';J(;In11"lf11';JLL1J~L~El1"lfU(;I~1~ 'J m::uu • _., ... .,( 
uEl~nULL1J(;IL~El1 

_,. A 

5.9.2. "i11.Ja:::Lili.J~'t11\lL't1F114FI 

1 .4 , "' d 
5.9.2.1. 3J~~L "ll"Elll~ElL'lf~~LL1J~L~El1 -;i1U1U 1 13J~Gl 

'1.1 '1.1 

1 > ii';)~~1"t'lfm~a3J~m'lfG~tfLL1J~L~anliua£Jni1 2 L'lfG~tf • 
2) iil"t'13J(;In11Yh~1'U. Charging, Discharging 

~ - ~ 

3) 
Q 0 0 - -

1l"lf(;I';J1G~El~n11'Y11~1U"t'I1ElEl1n11Ltf£J • 
5.9.2.2. "lf(;li(;ln111::1J1J"D"Tf';JLL1J(;IL~El~"lfit(;I~Ln£J3JLElElElU (Lilo) • -;i1U1U 1 111(;1Gl 

'1.1 

1) £iii3..11L'lf(;l 
• 

2) m~LLH~~iltl1U::tJ~'ViGl1~ (Error) 

3) ih::u~~rl'U.LLU'ilL'il~~';J1fin11"lf1f';J1~LL~:;nTlfl1m.h:;';J3J1nLn\l.lU • 
... "' .,( .. .. .. ..1 •• 1 0 1 . "lf(;l';)(;lfi111::1J1J"lf11';JLL1J(;IL(;!El1"lfU(;IGILTi£.1UnElilLn(;l (LiFe) ';11'U.1U 1 lJ(;!Gl 

• '1.1 

.. ,~fl__k· ··~'""'"""""" .. ,~. ····~·· ··""""" .. ,~. ~·""""" 
~-
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2) iitvhLff~~tnnu::~~vHn~ (Error) 

3) ih::UEmlULLUYILYIE!~';J1fifiTl"lfTf,-,,WLL~::m1mr.Jth::,-,3J1nLnu'tJ 
• 

T ... .d • t 5.9.2.4. Lll~~,-,~n11LLUYIL~El1 ,-,1U1U 1 ll~~ 
~ ~ 

,A ,d I A t{' d. ,:i I 

1) li,-,~L"lfelli~Elflelli'V-11L~El1LLUU USB ~1El~fi11 • 
2) ih:llltlfufl1Uflllm1tl1::,-, • • • 

5.9.2.5. lli~~LLti~~LL,.~i'u,w?h octAc 
~ 

1) iit111 start/stop • 
"" d , T .d 

2) li,-,~L"lfelli~El,-,1fi Lli~~LLU~L~El'l HV+ LLfl:: HV-• ~ 

3) ii,-,~Gia·l.naan,w?h 3 LWff L 1, L2, L3 'VI1a~n11 • 
5.9.2.6. on~ Lli~~Lfl~a~n~,W~1~1allm~af . ~ 

1) ii,-,~L~alJGia rotor position sensor LLUU 1 o-pin terminal strip • 
2) ii,-,~L~alJGia three-phase generator LLUU 6-pin DIN socket • 
3) ii-n~1.1~~1~LLUU Rotor 'VI1a Stator • 

t .. .. .. 1 d ' .. .. 
5.9.2.7. "lf~ li~~ElUL~El'lL nffL"lfelll~ Elflelli'V-11L~El1 . ~ 

.d I .... A (i' (" 4 

1) ff1ll11tlL"lfElli~ElnUflElliV-11L~El'l'YI1~V-IEI1~ USB ~1El RS232 

2) ii~~n-iu1.1a~m,-li~1u 4 ~~n-iu tia Input A, Input B, Relay u~::Voltage 
sourceS 

3) fl1Ufllln11't'h~1ui1E.J7::uu Microprocessor • 
4) iia::LL~tiL~af"1~fuLLtl~~lw,-,1n 220 VAC Luu 12 v 

5) ii"lfa--1 Analog input '1h.taE.Jni1 5 "lfa--1 L"liu 

6) "lfa~ Analog voltage input 2 "lfa~tia Input A LL~:: Input B 
I ... A I 

- "lf1--11.1El--1n111~ ±0.3/1/3/10/30/100 v ~1Elll1fifi11 
7) "lia--1 Analog current input 1 "lia~ tlEI Input A 

I .... A 1 

- "lf1--11.1a--1m11~ ±0.1/0.3/1/3 A ~1a111nm1 
I • 0 ..... I I fi' I 

8) -na--1 Analog mput ff1~,-u~an~a-.'IL'.lfUL'.lfEJ1 2 -na--1 

5.9.2.8. Lti7LLfi1llfl1Uflll • 

2) ff1ll11tlLLff~--1~~LL1--1i'U, m::LLff'W~1. rhi'~--11U 'VI1a~n11 

5.9.2.9. f1Elli~1L~af "1~fU-.'11UU1::m~~~ 1 "lf~ • 



- iiVIU1EJth::111~~~n~1-\l (CPU) LliUEIE.In"h 6 LLnuV~in (6 core) hwii 

m111L~1iruru1mu1wml4'u;nulliuEJEJni1 3.0 GHz LL~::iiL'Ylfl tut~ih~11iruru1m .,., 41 ..,_, 

u1wm Li!L un1ril~~El-\ILifl111Hn1l11flLUm1th·::111~~~a-\l -,i1u1u 1 w1.bEJ 
~ 

- V1U1m.h::111~~~n~1-\l (CPU) iiVIU1E.Ifl111J-,j1LLUU Cache Memory 1111Lu 

1::~11 (Level) L~El1nU"J.JU1~LliUEIEJni1 12 MB 
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.. • tJ A T .. ""' • , • A .. .. • 
- 11VIU1E.I 1::1J1~~~Ll'lEILLa'~-\11l1l'l L~E.I1JflUI.~nl~UI.::ElE.I1-\IL~ElE.I1-\IVIU-\I V\1El~fi11 

... .r 
91-\IU 

• 

!'I "' .... ..~.. • • e LuULL~-\11-\J';J1L l'l EILLL1'91-\11l1l'l LLE.Ifi';J1nLL~-\11-\Iv1VI ~fi'Y11JVI U 1 E.lfl111lv1"11U1il 

lliuEJEJni1 2 GB V~1El 

• iiV~ti.1 EJtl1::111~~~ L .yjEl LLL1'~-\11l1l'l~~i-:~El tin1 EJL u VIU1 EJtl1::m~~~n~1-:1 
~ 

LLUU Graphics Processing Unit ~Lf11l11flLiVIti.1EJfl111J-,j1VIin1um1 

LLL1'91-\11l1l'l"liU191L1htEJEJni1 2 GB V11El 

.. • tJ A .d.. , , "' • • e 11VIU1 E.l 1::111~~~L l'lEILLLf~-\11l1l'l'Y11lfl111lff11111flL Un11 L"lfVIU 1 E.lfl111l';J1 

VI in L Un11LLff~-\11l1l'l"liU1~ LliUrlE.Ini1 2 GB 

- iiVIU1E.Ifl111J-,j1VIin (RAM) "lfii.~ DDR4 V11El~ni1 ii"J.JU1~LliUEIEJni1 8 GB 

- iiVIti.1mJ91LnU"li'El11~ "lfii.i! SATA VI1El~ni1 "1.1U1ilfl111J';JL1iUEIEJni1 2 TB V11El 
~ . 

"lfii.91 Solid State Drive "11U19lfl111l';JL1iuEJEJni1 480 GB -,i1u1u 1 VIU1E.I • 
lei ,4 d I 0 I 

- llDVD-RW V11El9lfi11 ';J1'U.1U 1 VIU1E.I 

d I .d I .d. I 

- ll"lfEl-:JL"lfElll~El1::1JULmEl"J.J1EJ (Network Interface) LLUU 10/1oo/1ooo Base-T 

VI1El~ni1 -,i1u1ul1iuEJEJni1 1 "liEl-\1 

- ii"liEl-\IL~Elll'iiEl (Interface) LLUU USB 2.0 VI1El~ni1 L1iUEIEJni1 3 "liEl-\1 

.d .-'I' A ., I' 
- 1JLLuUl'l1Jl'lLL~::L1J1Lf 

- ii-vmLa91-:J1l1l'l"J.JU1~L1iuEJEJni1 19 d'1 -,i1u1u 1 VIU1EJ 

5.9.2.10. iifiijElm,-li-:~1U1l11~t1L'YlEJVI1El1l1~1cJ-\Inq~ -,i1U1UL1iUEIEJn-h 1 "11~ 
~ . 

5.9.3 
.. .., 

''nU~::LBU~£1\4. '] 

1) u~'lfni'utl,-::nUf!UI.1l1l'liufi1LUU1"::EJ::L1~1 1 i] v1fin11"Li'-\11Utln~ • 
2) iim1ii!EIU1"11L i'nuuft~1n1"11El-\lfftl1Ufln~1 ';JUni1';J::Lf11111rlL"lf-\11U li • 

"-l~a ~.L. ...... ':\h::ii1'Um'l1Jm'l , J.-71fV' ·q-"-l'!fij .. .... /-f~:.~ ............ m'l1JnTi "-l'!la ... :::::::: .. m'll.lm'l 
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5.1 0. Lfl~eh'l~ Lfl"i1::M't'faJ"i"H'I"':: U1\U.I"'t;t"luu~~ LLa:: U1"'U"'t;t"l ~Yh 
th::naui1£J 

5.1 0.1. Lfl~u\I~Lfl"i1::lft'faJ"i"if'I"::U1"'U"CA"lulJ~fl LLa::U1"'U"'il"l~Yh 
5.10.1.1. "i1Ua::LaUft~11tl 

Lih4"1!'91'Yl~HI ti-\I'Y11-\Ifii'1'1.U 'Ylt11 U lfl amu£JU911VM1~ t1 tlnLL1JlUI1L Vfa 1"lf1 Un11L1£JunTl 
~ 

1 ..:f A ..J. ... A c",., .... .... d. !"1""' 
HEJU 91 £J L~ vn::"l!'91'Y191 ~ tl-\l\.l.\l::f'lmt1 L n £J1mJ'l::UlJ H12JTH11 Ltl"'1::'VI'il tl'il91'il tl-\1 Ltl"ltl-\1 £JU91 ~91 • 

A c" I A .-... .... ... A c" ... 1 .. 
1) H11111t11Lt111::'VIn~tl-\l ECU, ECM LL~::1Lt111::'VI'iltl'il9l'ilti-\ILtl"lti-\I£J\.l.91LLnH 'D'~U 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

9) 

10) 

'~U191\11fii' H1111"lt19111\l Hti1Jt1112Jtl91Vi~191nTlfi1-\11U'il tl-\l'l::U U H2J tl-\ln ~ £J1U 

.. "" .... 1.. .. 1. £1\.491 ECU,ECM "l..ti-\ILfl'ltl-\1£1\.l.i!LLnH 'll'fl\.l.LLfi::91L'lffiLLU1Jtlt12J2Jtl\.l.L'lfl u.n~11 
• 

7t1£JU.~ £Jhtl , m111m. LL~::Lmii£J '9111lua£Jn11 30 rlia • 
.d. A 4:lf .,lA-....:., d. 1 

Ltl"ltl-\lil"l1\1Hti1Jt1112Jf..l9lfi~19l 2J7::1JUui)lJ91-\11U Android 4.1 'VI"lt1111nm1 

LLa::m,-tJ,-::m~r.~~l1iua£Jn11 Dual core 1GHz 
A A d A 

Lfl'ltl-\19171\1 Ht!Ut1112Jf..l91 Vi~191 2Jn17LLH91-\If..l fln179171\l Hti1Jt1112Jf..l9lfifl19l 

Ltl~tl-\1 £JU911i LLUUi1 Lfl"l.. LLUU~~91 tlfl LLa::n11~ 
Ltl~ti-\19171\IHt!Ut1112Jtl91Vifl19l ii'VIU1\ItiLLH9l-\lf..l~ LU\.4 'l::UU a2JtrH (Touch 

Screen) 'VI1t:~H-\In11 "l..\.l.19lhiua£Jn11 s U1 .. 
Ltl~ti-\IY111\1Ht!Ut1112Jtl91Vi~19l iiaruru1mi~mhwwafY1 HDMI ., ., 

"" .. .. •• 1 .. d .. .. ... 
Ltl"lti-\IYI"l1\l Ht!Ut1112Jf..l9l Vi fl19l 2J'D'tl n LL 11"1.1 ti-\!Ltl"ltl-\11 L t111::'VI H11111t1 t1 Vi L 9l'Yl 

~1\.l.'Y11-\Ia\.l.LYit1fL llY~Li 

Ltl~ti-\IYI'l1\l Ht!Ut1112Jtl91Vifl19l H12J1'lt1L i-\11\.l.rlULL 'VI fi-\l-;i1 £JL ~.Yh Li~ 
n"l::LLHL~~1 220 VAC LL~:: 12 VDC \11nLL1JYILYitl~"lt1£JUY11fii' 

• d 
tl £11-\I'VI U-\1 

11) iifiiiam,-li-\11U.TI1'1!t1L'Yl£J'VI1an1'1!t1B-\Impt -;i1u1u.l1iua£Jni1 1 "1!'91 .. ~ 

.,. "" 5.10.1.3. "i1Ua::LuUflu"' ') 

1) u1~nfutJ,-::nuflmn1Viau.~1Luu.,-::£J::L1fl1 1 il \11nnTlL i-\11u.tln~ • 
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A .. J ~ ..., 
5.10.2. ftn'tU.In"Hl 2 Ltlf1 fl1'l.UJ" 'tl"1~ 4 G'l" 

5.1 0.2.1. "i1llft:::tihJCPtJi'l hi 
1:: £J ::~ 1..:1 'l::'VIiT\1 L a-1 '1i ua £J n 11 2. s s L11~,. 1:: £J:: LL vhn a.:~ ~1 a-91 '1i Li1 u 9 s 1111 . • 

a amLuu 1 iiiLL"llU 3 '!i1..:1 L -i1ii-:~'7i1..:~~1.\J"ll a..:~1n 'i a ti1..:1~1mrl mr..:~'1i ~91 LL"llULLfi::L 'V\111:: 

a £i1..:1 fl..:~ ~1'VIfu,-n~ii"llU191 £111LLfl::n11..:~ Lrl a ~91 LL"llUfl an 111 1 "lf1iLL2T'ln-iu Lfl~au~ia 
LL"llUlJflJ'i 'th L i~1 £1~ fln1'lf1JJ1'VI un~'1i"1191fl LLfl::n11LU911h::~ LL"llUE.Jn"EJ.\Joi1..:1ft..:1 

• 'U 

ti1mha..:~ 'tl rf..:~ La-1~1..:~-i111fii1 £J a-1 £Ja-~..:~ a-1 mfiLiifl LLuu,1ihr~a-uanuu '!i1 E.JLim,-fu 
'U 

J1'VIUn Li]u 'tl f) V1.\Ja'1191 fl 'lilT;}::ii'VI J1'VI un L vh L91n~111 11a1ihri£J'7i1 ml fi.\JrlU J1'VI un • 

"' ... 5.1 0.2.2. "i1llft:::LilliCPI't11" L'Ylfl'"fl 

a .I " .... 1 ...,.. .,1 ' .f 1} LL"llUfl flfl LLfl::ufl91fl flfl fl~ U11~"1JW.::'YI fl £11JU'ViU 
'U 

2) 
0 .... "' I ~ 

LL "lJUL 'VI111::"1'VI'l1J"ll fl~ fl "111 L 1"1 

3) 1"::1J1Jihrl£J'VI£Jil'Yi1..:11UEJ~ 1 U111i 24V • 
4) 1::umi1~- 1191 a~1u111ii1£J11a1LL1iL'VI~n'l'JVf1 L~a1i~uhlii..:~m111tlfla91ri£J 

1 wffu~ a um1~ a fl 

5) fuJ1'VIUn,il11iLnu 4000 n1flnf11 
A' l1 I... I A A=C 

6) 'l::£J::L1fi1£Jn"llU I fl-\1 L11Ufi£Jn11 50 1U1'YI 

7) m111"-:~m,-£Jn 'liLnu 19so 1111. 
'U 

8) 11m91af't1iua£Jn11 2.2 kw- 3 ph : 230-400V/50Hz 

9) iif12jam,-1i-:~1U111~1,'YI£J'VI7an1~1El..:!mp~ -;i1u1uL1iua£Jni1 1 "lf91 
'U • 

"' ...: 5.10.2.3. "i'lllft:::Lilll~il'" ') 

1} u1,;'Yifutl,-::nuflm111'Viiiufl'1LUU'l::£J::L1fl1 1 il -;nnm,-1i..:~1utln~ • 

"' I .... .... 5.10.3. Lfl"iil"rn"ail 'VI'"'l~il LCD 

5.10.3.1. "i1lla:::tou~Ji'lltJ 
LUU"lf91'Y191fl fi..:I'YI1..:1i1uL 'Yifl1 u 1a ~mu£Ju911 l'Jrf1~ a amL1J1J111L ~ a1 "lfL um1L 1£Jum,-• 
1 .J'A ,:I.., ~~ ._,..,"" 

"flU 91£1 LU 'Vi1::"lf91'Y191fl fi.\JU-;J::fln ~1 Ln £11n1J'l::1J 1J tl1.\Jfl fi'VI U1 LLfl::fl fi'VI fl-\1 • 
5.1 0.3.2. ~1Ua::t0!161't11\ILYiftit.A 

1) Lfi~El..:ltl1..:1iflfiW.111'Via'.\J 'VIU1-;Jfl~~~aa LCD 18" ~1'VIfum,-1i..:~1ULUU1.h::-;i1 
• 'U 

2) uawna11a 30 1::1J1J SONAR 
'U 

._, 4 d I 

fl1111n11..:1"ll a..:~"ll au m..:~ 2" - 15"'VI 'lfl91n11 



5.10.3.3. 

5.10.4. Lf'l~tl"fl£1~-t~m"l~.W:mm~, so c;i'" 

5.10.4.1. TUJ~::Lih.J~rt'lhl 
d .l.d d .... 1...,.., .. 0 ..... l.d ... !VI ... 

LmEh'ILufW1.U.l1"n"a~ 1-U.I~ vna:ULLnU.LCJ£.1.,11.i1~1"1JLu£lm.un.,,.fl£JU.~. :um~m L'Iftl 

5.1 0.4.2. TIUa:LiiUftf11\ILflfti.A 

1) LL'Yiu.~:uu.ufum1:uL71'~"h.iua£Jni1i.ia.,,.::~ .... u (6, 12 1au 1 u.1fi} , 
2) 

3) 

4) 

6) 

7) 

8) 

9) 

G"o-.....,. ~ A~, 

11~1~1n~LL"l".,l~U.I.i.,lff~ 3.5 U11 (50PSI) ~1a~n11 
'II , 

.... .... d d I 

1"::£J::~u"l..aun,-::'Yl::llnu.u.an 11" - 22"~1a'lln11 

.... 0 ... 

LL"l".,l~U.'Yl1.,11U. 8-11 U11" 

1::uuhlvh 4oov 50Hz- 3 ph (L~an'~ 230V 52 Hz- 3ph) 

n1i.,:um~af 0.8- 1.1.kW~1aiini1 

1 O) iifiiiem,-1i.,1U.ll1H1' 'Y1 £J~1vll11+1rJ-,1m]1f ,j1u1u '2.h!e £Jni1 1 "1!"'11 
'II • ... ... 

5.10.4.3. 'i1U~::LtlUGI£l\t, ') 

1) u1H''Ylfull,-::nutlmn1~~ufi1Li1u.,-::£J::n~1 1 il ~1nm,-1i.,1u.un~ • 
2) iim,-i'~au,-:u 1~nuutl~1n"l""lla.,i.imufinH1 ~uni1~::H1:U11"fl1i.,1u '~ • 
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5.10.5. fftL~aJ~aJl\t,tCA'iL~\1, -;)1\t,'l\1, 11fil 
u • 

5.10.5.1. 'l1u~::tiiuGtrY'llu 
~U1~8LLflfl~ii~~Yiflfl"l..U1CII hni 'Yhn11'Yl'llffflU LLfl::tl1Utl:U rlYJ1 u:u1i iin~v.,lLTlUH1£.1 

~ . 
rl~ 1u:u1i,aJUa£Jni1 9 L:U~"l" ii"lf~mEI.,lLLfi::LL£Jn~1 I ~13JU LLUUn1"El.,ll.ifl.,l.ffW.zb£J~CilEI1£.1 • • 
"l..a.,ifu,hu.~inn1£J1u'~ 

I 
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5.1 0.5.2. "i1lla::Lii!J~'t11\JL't1Aii.A 

1) 191L~ 3 v11.b£J uTf. PSI, kgtlcm2 l'l1mnnni1 

2) ffil'lll91thVI'i'ui..:~ti1LL1..:1ci\l.m~::L~lliUlL\41911L"\l. 
3) ii~..:~n-i\41::U1£JallthwfuL~llL\41911L""L"m..:~liR..:~if" 

\1 

4) R1ll11flUfUm1fi1..11\l.LLUULL3J\l.W'"lfl 

5) Vl..:~n-i\l.m1L~llfl3JLLGI::L~3JL\41911L"\l.niun\l. 
6) ii11~1tlfUt1113JU1R'Yin;,t1..1 L \41911L"" (11~1tlfu ElYl11n11Ll'l a) , 
7) 1EI..:Jfu,-::uuLvhq'1 220V, 50/60Hz 

... ., .. 
8) LL1-\191\l.flllL"1l1 9-10 U11 

9) LL1..1i\l.L\4191·n"""1l1t1t1n 1-6 UTf 

10) t111ll"tl..1L\41mL""Lli1XtJ£JWh so ~911 , 
11) mia..:~LnUR1tiEJ911 \l.ll1iL1i1.ttJ£Jn'h 9 Lll911 

12) iitiiit1m,-li..:~1\41l1H1L'YI£Jl'l1t11l1H1El..:JnqH ,)1\41\l.Lli1Xauni1 1 "11"91 
\1 , 

.,. "' 5.10.5.3. "i1lla::teu~e-u, 'J 

1) u1,;nfutl,-::n\l.tltu.1l1'Vi~"fi,Lii",-::£J::L1£11 1 i] "1nm,-li..:~1\l.tln~ • 

"' I ..., I 0 g; 4 A 

5.10.6. fl\J"iil\Jfl1li\1,1JJ\I,LA"iil\J so acn 

5.1 0.6.1. "i1lla::tollitfi11tl 

L \'lll1::"1l'lfUm1LnuJ12f\l.Lfh 191 tiL iLL1-\I 1 \tmh..:JLL£1:: 191 tiL iRrunnn1ft fl1911t1..1 , ., ., 

,i,3J ... \l.UfUL~~t1113JR..1i.JLL~ 1190- 1730 3.13.1. YfltJlltttJ 2 tttJ LLa::mia..:JL~;f\4~1\4"1l\4191 
\1 

L~n~n t191 a t1n 1~ 'Yi t19191l'limLa:: R1 £19191 12-i\ttJ uni1 6 R1 t1 LLa::'i1 LLtla..:~L ~tJlllii t1 R13.111fl 
\1 \1 

b"t~nu1n~1\l.Ll'lqj 

5.1 0.6.2. "i1lla::LOllit't11\JL't1Aii.A 

1) t111ll""1la..:~t1..:~'Lli1Xauni1 so ~911 , 
2) m1ll""lltJ..:Jm911tJ..:~J,2J" llittt1uni1 1s ~911 , 

... . .. 
4) LL1..191\l.'YI1..11\l. 6-7 U11 

~ A ~ 

5) t1113JL11n119191 1.5 - 2 £1911 I \41'YI 
\1 

5.10.6.3. 
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"' ... tf .... ..: ~ tf 5.11. Lfl"i£WlLA"i1::'VIiiUJil\lnaLLa::ftruru1nLL'.lf'l.f,L'1fil"i t'l.f,U11.f,U'UGl ,),,..'1,.. 1 ~~ ., ., • 
tl,-::n t1 u i ·w 

"' ... tf .... ..: ~ tf 5.11.1. LR"iil\l'lLR"i1::'VIftaJil\lnaua::ftruru1mL'.lflU'1fil"i t"UU1"UU'l.f,CR ., ., ,)1'U'l'l.f, 2 ~(Pl • 
5.11.1.1. "i1Ua::Lii UlPlfi'lltJ 

!"l ... 1 1 .. !"\l •• l.~ ..1 .... .. ... ' 
LuWlf~'Yl~ ~ tl>I'Yl1>1~1UL Yl tl U ~ £H.11UtiU~ ~ nn1 Ln tl1n1J'l::1J1J1 Ltl"n::'VI n ~ tl>l 

1 

.... .. ... .J !WI ... 
ECU, ECM LL~::tmm.J1ni.L'lfUL'lftl'l"lltl>ILtl1tl>ltiU~ ~~ ... ... 
5.11.1.2. "i1Ua::LeU~l't11\IL'Yift\l,fl 

.. .. .... .r 
11'11ti~::LtJ ti~~>IU 

1) ~1111'lfl1Ltl'l1::~n~tl>l ECU, ECM LL~::1Ltl'l1::~"1iB"li'~"litJ>!Ltl4B>JtiU~LLn~1'li'~U 
Leru1~r;:,1i ~1111'lfl~'l1';1 ~t11Jt11111ti ~~~1 ~m,-rh>~1U"ll B>~7::uu ti11 B>~n~ mu 

... .. ..... 1 .. .. 1 ' 
tiU~ ECU,ECM "lltl>!Ltl'ltJ>ItiU~LLn~ 'lf~ULL~::~L'lf~LL1J1JtltJ112JtJUL7~ Un£111 

1 

"'Ttl .. ..'VI!'\1· ... • ..~ ... 
'lfltiU~ tl 7 , tJL2J"m1, LLfi::LtJL"lftl ~~ ~2JU.tJtln11 30 ti'VItJ 

1 

2) Ltl~tJ>J~71';l~tJ1Jm111ti~~fl1~ ~7::uutlfiu1i>~1U Android 4.1 'VI1tJ111nn--h 

LLa::m7tl7::111~~~LlilttJtJn-h Dual core 1GHz 
A A d A 

3) Ltl1tJ>I~71';)~tJ1Jtl1111~~~~1~ 11n17LLti~>l~fln17~71';ltitJ1Jtl1111~~~~1~ 
.J !WI ... .... .... ..1 

Ltl'ltJ>ItiUWI ~WI LL1J1JW11L~"ll LL1J1JW!';)W!tJ~LL~::n'l1n 

4) Ltl~tJ>1~71';J~tJ1Jtl1111tiW~~a1W~ ~'VI'II1';JtJLLti~>I~~LUU7::1J1JH11r:rti (Touch 

Screen) 'VI1tJ~>~ni1 "l!U1~LlilttJtJni1 8 U1 .. 
.. .. .. ..1 ... .J .. ... .... 

5) Ltl'ltJ>I~71';J~tJ1Jtl1111~~~~1~ 11'll'tJnLL17"11tJ>!Ltl'ltJ>I1Ltl71::'VI~11117flEI~L~YI 

~1UYI1>J Eiu.L~ afLil.~ li 

6) Ltl~tJ>IWI71';JtitJ1Jtl112JtiW~~~1WI ~1117fll "li>!1Url1JLL 'VI~>J-;i1 tiL l'lVl1 Lirf>~ 
m::LLtiLl'lVl1 220 VAG LL~:: 12 VDC ';11nLL1J~L~tJ~7fltiUW~1i 

d_ A ,cit .... c- tl "'tl ~ 
7) Ltl7EJ>JW~71';J~tJ1Jtl1111~~~a1~ 11n~EJ-31J77';11lni.'YI LL~::a n1m 7::ntJU'Yl>I'VI11W~ 

1 1 

• .:I .., e-
El tl1>1 L 7ti1J7EI tl ~111J'lnl. .. 

.. .. .. tl ... ... .. 
8) Ltl1EI>Iil71';l~tJ1Jtl1111~~~~1~ liE! n7UI.111~'l;i1U';l1n~~~il 

• .. 'II 

9) LUU~~W~.rlm'l1~1U111WI7!1U ISO 9001 : 2008, CE Certificate 'VI1amh>~1W~ 
' .J 

tJ tl1 >I 'VI U>l 

10) ~~iiam7l"li>!1U1l1M1LYili'VI1EI1l1M1el>lnf1M- -;l1U1UL1iltat1ni1 1 "lf~ .. . .. .., 
5.11.1.3. "i1Ua::LilUlPlil'U ') 

1) u1M'nfutl7::nutlm1l1~iufi1LUU7::tJ::L 1'n 1 i] ';11nnTil"li-31utln~ • 
2) ~m7i~B1J711linuutl£~1n7"11tl>~timu~nM-1 ';luni1';1::~11117fll"li>~1u.Li • 

~~ilk-.... ~1::fi11Jm1lJn11 
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d ~ d 
5.11.2. Lfl'Hl\1'21'1"i,LL1JCPILCJI il"i 

5.11.2.1. "i1Ua::Liif.J{;lrY'l hi 
.. .. d ... ... • ... " t t ... ... .. ,.. .. .. 

Ltl"Hh1"lf1111 LLlJ ~Hiil 81"11U1~n::'Ylil1il LLii'Y11-'I'VH~-'Iil1 rJL 'Yltl U ~ r.JLLEltl'Yl -n El UL 1 El1L 'Y1 El1 

"1WlllL"lfLUh-1-11U "1Wlll1tlt.JU~"1Ulltltl~ 1tlll11'Yln 1tl t~£Jti11 1mln1t11Ut1U~ • • 
• ... d .! ~tl tl t d~ • " ... L'V\3J1::ti1'11111JLL1Ji!Liltl1'Y11 ~ 'Yln 1::L1l'Yl i!EJ'Yl ~3Ji!El-'ltlEliiLLlliiEIElfi111fi1tl 3J11ElLLtiil-1~~ 

q 

LCD LLtiil\lfhLL U::U1Vf\ln-iuLL~::,j' El3J~ n11"15Tf1l'Yl~\I'V\3Jil ti1ll11tl i\lfl1 LL~::chUfl1~L i111J 
'U 

~1 tl111fi11 El LLti~\1~ ~ i1 Ltl~EI-1 Li]u 1~'11\::LL~-1 LL 1\I'YlU 'Y11U ~i'EI11"11 Elll £.11-'IU El-'lrlUn11n1::LL 'Y1 n 

5.11.2.2. 1'1f.Ja::tBllfi1'11\JL't1ftittiiii 

1) ti11111tl"lfTf1lm::LLtiL~Vl1 lia--1a-i1 35A 'VI1a~n11 
'U • 

"".'1 A A ~ •• l.!f A A .d , 
2) 3Ju3JL~ElnLL1-'!Ltl~ElU ~ -n-n1 6,12 'V\1El 24 V 'V\1Elilfi11 • 
3) m 'VI 3Jil El ... i!tl7::11 L ~ ti13J11tl ~u ~ LLlJ il Lil El~~ iirh ~ ... .,,~a EJU LilLi! u.ffuil ElUn17 

• 'U 

Yi1-11U d 11:: Li1::1JlJL11 1t11 t ~1L'Jl'tiL'D'Elf 
4) 1'11111i1Ltl~EJ-'~-;i1£JL~ L"lf,~111fi111£JUEJn tC~JtJL:liia-1 h,~111nLLlli!LiiEJ~ 
5) iifiijam1Li\11U111~1L'Ylt1'1111anTa1cJ-1ntpt -;i1u1ul:liuauni1 1 "Iril 

'U • 
... d 

5.11.2.3. "i1Ua::LOU~il'l4 'J 

1) u11fnfut11::nutlmn1~iiufi1LUU1::£J::L1tn 1 u 111nm,-li-11utln~ 
q 

... 
5.11.3. 'll1ti'\1Ufl"ifl 

5.11.3.1. "i1ua::Liiu~rY'lltl 
li~'VIfll1EJ,rfu1i1'VI"n1tltiU~ 

5.11.3.2. "i1Ua::LOU~YI1\ILYIRit.R 

1) fu1i1'VIUnLY~1:liuaEJn11 4 iu 

2) fl113Jti-1~1a-i!l:li1Zaun11 3so 1111. 
'U • 

5.11.3.3. 

5.11.4. ua,jLL"i\IUn"ifl'll'l41~lah~oun~13 ti''l4 

5.11.4.1. "i1Ua::LO u~rY'lltl 

l "11'"1'111 fu t1n1t1 EJU~ 

5.11.4.2. ,-,uft::tiili\911'11\JLrtfli.A 

1) LL:liLL1\Iii::L"ll1elii1EJ;n"liU1il l:liuaun-h 3 iu "1'VIfll1fl1 '11\~il L~tl 
d c' A .... .d. .... 'VI .... 

2) 3J11~1U11ltlfl11Jtl3Jn11~\l L~EI~il1::illl~\l ~il • 
3) iin1::u an5Y~Lel<ii1EJ;mft:li1Za un11 2 "Ir<il • 
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5.11.4.3. 

r;: 11"" I 5.11.5. uaemaa.~n'"i::u.nn~\1.1~ aJ\ItBFJfl'l11/2" 

5.11.5.1. 71FJn::LBFJ(;lt'T'llu 

1J~tlntUJn1'::LL'Yln"llU1171l~'ll'r.nJn-h 1/2" 1::uu Twin Hammer ~3J1'1'fiU::~~tltlnLL1J1J 
'II 

m L ~ a"1u ~ un"Jh vlv11~LL ,-"fl111l~'ll'mmi1 11 oo iiniuLaJ1711' tlfmL ,-"iu l1111~'1l'avni1 

..,. ... 
5.11.5.2. '"i1FJn::LBFJCPIYI1\ILYIA\ItA 

.., .. .J .J 
1) ~11JS!tlnLL1J1J~LL~~W3J 1/2" 

2) LL1'"UIIl~"~~~~'Wl!mm11 1100 il1~tm.1m 
'II ~ 

3) LL1'"iu"llm::li-:nul~'ll'm:mi1 6.3 uTf 

4) Ln~li1Yie:J 1/4" 

5.11.5.3 • 

.... "" .<C .... "" .<C I 5.11.6. GlLA'"iB\IaJBVi'"iBaJLA'"iB\IaJB1f1\l 
u 

s.11.s.1. '"i1FJa::tii u(;l,.i'llu 

L ia1~ fufl t1111-tl1::n t11J LLa::'lie:J1.11.h1'" £.11Uli'U.IIIL 'W~1 • ..,. ... 
5.11.6.2. '"i1FJn::LBFJCPIYI1\ILYIA\ItA 

189 ifu LU 1 "li"CII LLSI::~Lfl~e:J"!ie:J 
• 'II 

LL1J1J2jtfa 4 3J:ULLiJ~LL1'~ 7 .ffu ,j1u1u 1 ~ tl,-::nami1mfl~t~"!ia • 'II 

1) "1f'llfi1'11Siniran'if 3/8 
• 'II 

" 6 L~~£J:u 33 ifu ( Metric ) tl1::naui1£J 

., r:: .d o ~ 
- anut~n'li"~U 6 L~SI£.11.1 111U1U 15 "li"U "l..'U.1CII 8,9 ,10 ,11, 

'II 

12,13,14,15,16 ,17, 18,19, 21 , 22, 24 mm 

., r .d o ~ 
2) anuan'll"£111 6 L~SI£.11.1 111U1U 8 "li"U "l..U1C~~10,11,12,13, 14,15,17,19 mm 

'II 

" .r .... .... .ct 0 ~ 
3) anuan'lf"lJU~1L'YlliU 111U1U 3 "li"U "ll'U.1CII 16 , 18, 21 mm 

'II 

4) atln1m ,j1u1u 7 ifu tl1::naui1£J (i111'W1lK1l"li , "li'a~e:J£111 10" • "li'm~C~~ • 
3/8" F x 1/4"M, "li'miau • "li'ai1~1L~t1ll , "li'a.imLuuill.l~e:Jfl 3" • "li'm~1.1 1/2" • 
Fx3/8"M) 

.. 
21 iu ( Metric ) tl1::nau~1£J 
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., ..-::. ,d 0 .: 

- flnm:m'D'~u. 6 L'VIfl£111 'ii1U.1U. 11 'll'U. "l..U.11i110,11,12,13, 
\1 

14, 15, 16.17, 18, 19,21,22,24,27,30,32,34 mm 
n c' .:I o ~ 

6) flnuan'D'£111 6 L'VIfl £11.1 'ii1U.1U. 5 'l!'U. "l..U.1CII 1 o, 13,11,19,22 mm 
\1 

7) m..Jmm '4i1u.1u. 5 ifu. th::naui1£J (i111~1lf1l'li , "lia~am1 10", "limiau., • 
"lia~ElLL1J1JU11~tlfl 5" , "liat'llil 3/8 F x 1/2" M ) • 

8) 'l!'lilth::LL'ilthnlii1£J 10 ifu. ( Metric ) • 
9) 'll'CIIlh::LL'iiLL'V11U. 10 ifu. (Metric) • 
10) 'l!'CIIth::LL'i1LL'V11U."li1>!thnlii1£J LLfl::th::LL'iiLLtlfl 30 ifu. ( Metric ) • 
11) 

12) 

13) 

'll'lilth::LL'iiLL'VI1U."li1>!1..hn!ii1£J 8 ifu. ( Metric ) • 
'll'lil1.h::LL'iiLL'VI1U.Ln£Jf"li1>11..hn!ii1£J 19 ifu. ( Metric ) • 
1h::LL'iiLL'VI1U.Ln£Jf"li1>1U1nlii1£J '4i1U.1'U 15 ifu. 

..... I Loo D fS' 

14) 'VI11il unuanuun'D' 
\1 

"ll'U1CII 1/4" Dr x 10 mm 
..... I .... W C' 

15) 'VI11il unuanuun'D' 
\1 

"l..U.1CII 3/8" Dr x 10 mm 
..., • Lot no ff' 

16) 'VI11ilanuflnuan'D' 
\1 

"l..U.11il 1/2" Dr x 10 mm 
..... I ........ A 

17) 'VI11i1Eln1J'V11Liila£J "l..U11il 1/4" Dr x 10 mm 

"' 18) U1::LL'i1Lflt!U. 
.. 

'4i1U1U 2 ~U. "l..U.11il 8" , 10" 

19) fl11U1nLL 'VIflll 
.. 

'4i1U.1'U 1 ~'U "ll'U1CII 6" 

20) flll~aflu1n ltl'.;, 
.. 

'4i1U.1U. 1 ~U "l..U.1CII 7" 

21) fl11~t!fiU1nLL'VIfl11 
.. 

'4i1U.1U 1 ~U. "l..U.11il 6 " 

22) fl11'VI'i41JLL'V11'UU1nlil1>1 
.. 

'4i1U1U 1 ~'U "l..U11il 7" 

23) flli'VIU1JLL'VI1UU1n ltl'.;, 
.. 

'4i1U.1U 1 ~U "l..U1CII 7" 

24) fl11ti1>1 LL'VI1'UU1nlil1>1 
.. 

'4i1U.1U. 1 ~U. "l..U1CII 7" 

25) fl1.1ti1>JLL'V11'UU1n ltl'.;, '4i1U1U 1 ifu. "ll'U1CII 7" 

26) fl11 U1 nLL 'VI fl11 
.. 

'4i1U.1U. 1 ~U. "l..U11il 6" 

.. ... 
27) fl111illil 

.. 
'4i1U.1U. 1 ~u. "l..U.11il 6" 

28) fl11U1n~>~'iln 
.. 

'4i1U.1U. 1 ~U. "l..U.1CII 8" 

.. ... .. 
29) fl111ilCII~a1~1iln 

.. 
'4i1U.1U. 1 ~U. "l..U.1CII 6" 

D ff'~ .J 
30) anaun'D'~u. 6 L'VIfl£111 

\1 

.. 
'4i1U.1U. 20 ~u. 

.. .. .d 
31) anuun'D'£111 6L'VIfl£J11 

\1 

.. 
'4i1U.1U. 5 ~u. 

32) , L'llfl1>~thnLL1JU. (L~n ) 
.. 

,j1U.1U. 4 iiu. .. 
'4i1U.1U. 2 iiu. 

.,~. ··~· ····""""" "'~~·""""" 
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34) L"llfl'l\llhnLLlJU 

35) L"llfl 'l\ILLun 

5.11.6.3. 

1) u1H'vrfmJ1:::numu.rn~iiufi1Lilu1:::tJ:::ntn 1 i] -;:nnm1li>11utJn~ • 
"" "' tf "" _3 "" "" .... I I 5.12. LR"i0\I'HR"i1::MU.,_.,1,_.,U."i\I~,_.,U\I 1000 V n1M"i1JU.1JGlLGIO"i M"iOU.Mft\l'ii1U1JO\IU1,_., 

u 

U,_.,GI,iltJ~~ U.ft::U1,_.,U,_.,Gl,~Yf1 -;)1,_.,1,_., 1 !f~ 
• 

.d~ tf Q.ool .,S Q..t .c~~ II 

5.12.1. LR"i0\11LR"i1::MU.,_.,1,_.,U."i\IGI,_.,U\I 1000 V n1M"i1JU.1JIALIAO"iM"iOLLMft\l'ii1U 
u 

5.12.1.1. "i1Uft::Lau~rt1ltJ 

LilwnWYlilfl tl>1'Yl1\1~1UL 'Ylfll u la amutJUifl1 wrhLfl tl1rl1Jn11'li! t!Un1m1 W~1 • • 
A a A ~ 

man'Yl"l"Buna 

5.12.1.2. "i1Uft::LiiUGILU."1::YI1\ILYIRit.R 

1) LLalfl>1fi1LL1>1iULWtnru (AC voltage) "llt1>11>1';11ft1'11~1lli1Lfl"lln:::~7u 
2) 1:::uutJfui>1f'IUrJai! t u:u1i LV: t~alfl~an,-:::'Ylll-;J1na1FJ1il rit~uft-;J:::1i1lflfi1m1:u 

'II 

, A 
3) i!tlLUtl>1 

4) ailfl"lf Trac-Lok "li1tJth:::'VItli!LL1Ji!Li!ti~UnT'i1i!fi1UU1U LW~1LLa:::m11ilfi11:U 
' A 5) iltlL'I-\tl-,1 

6) iiLiitJ>1L~B'" 'VI1n1>1';11ft11flfi1 ti'>1iiLL1>1i'" 'tw~1t1r.i 
'II 

7) 1:::1J1Jfl1tJU1:::';1 LW~1 a91lu.:u1i -;J:::fl1 tiU1:::';1 L W~1ttfi1>1 l U'l\1';11tt1!ilLrlBtJ~ tl m]:u • • • 
Test 

8) mwtit~>1ai1>1~1'VIf1Jilfi1lu.ftijil 
'II 

9) n1:::LLai'il'l>1';11l'"m11'ilfi1fi11:U~mdt~.,Lvhnu 200mA ~1:U:U1~1;';1'1-\ JEC .. 
61557 

10) n1:::LLa~1alfllum111flfi1U\41'1.4LVM1L'Yhnu 1mA '111:1.1111~1;;1'1.4 IEC 61557 . .. 
11) a1:U11tl'Yl'ilati1JLL1\Ii'l.4 '1. w~1 (DC) 500V/1 ooov 'VI1t~~ni1 

12) iir.i1'1.4n11-filfi1fi11:U~1'1.4'Yl1UU'I-\1\4 (fi1nfl1>1aLna) 20MQ/200Mnt2000M!1 .. "" . 'VI1Bifln11 

13) iir.i1'1-\m11'ilfi1m1:u~mdt~., (fi1HLnana1>1) 20nt2oont2ooon 'VI1t~~ni1 
14) iir.i1'1-\n111'ilLL1>1i'1.4LW~1 (AC) 0-600 V AC 

15) ii:u1Ci11,!11.4fi11:UUfltlilrltl IEC 61010-1 , CAT.3 300V Pollution degree 2, 

IEC 61010-031 , IEC 61557-1/2/4, IEC 60529(1P54), IEC 61326-1(EMC) 

16) tl>1iim.Jt~>1n'I-\LL1>1i'I-\LWW1'bh.tt~tJni11,000V, flfi1H o ,)1'1.41'1-\L~h.trwni1 10 fi 
• 'II 



7. aCI1'Uvia.:~1Jil'U 

17) 'VImnm111UtHI~ziinh'VIftJ"li1\ILVh~1 a'1111'Ul'YI\UL1\Ii'!.tL~,2.i1lmmi1 1 ,oooV 

,;1\t1'1-tL2.illmmi1 10 1u 
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18) u~"u a.:~n"'VI1l1 a11111Cl'YI\tLL 1.:1~" i.~,li1lmmi1 1 ,ooov ,;," 1" i.2.i1lmmi1 1 o 
"' 
i" 

19) LL~\tU\t1\l.'YI\tLL1\Ii'!.tL~,2.i,Xmmi1 1 ,OOOV "ll\t1~L2.illmmi1 1,000 X 1,000 X 

4 iifl~L11~1 ,;1\t1\t Llillmmi1 10 LL~\t 

2o) iitiflam,-1i\111Ul11.t1LmJ'VIian1lt1eJ\Inrpt ,;1u1"i.2.i1lmmi1 1 "lf~ 
v • 

~ "" 5.12.1.3. "i1Ua::LilU~Ul'Uo ') 

1) u~1f'Yifutl,-::n"""fltll.111~tf"t11LU"1::£J::L1fl1 1 i] -,nnm,-1i.:~1"tln~ • 
2) iim,-i~ au111 1 inuufl£~1n1"lla\lam"~mt1 ~"ni1~::a11111Il1i\11\t i.i • 

5.12.2. 2fiPI1Jn"l'flin"l'U1'UoU'UoGl"1Yh11 \l1'Uo'l'Uo 1 2f1Pl • • 
5.12.2.1. "i1Ua::LihJ~P~rY'l hi 

LU\t1Cl1Ilin7m"tl"il1vh~1 11uLfl~a\li1m::uui.vh~1 1~£Ja11111mnf~i.vh"li1i.tl1" 

LLtJ~ L~ af~L .yt aL ntJ l v.JLufT;i1 tl~ i\l\11"a a nL .yt a1ltJLfl~a\12J m~ aft 'V'J~1 LLfl::ii elil11 n11 

U1::'VI rr~~ i\1\11" ~ a'11111Cl~\l i.i 111nni1 80 n 11 . Iii a n11"1f1f~L~ 3J'VI d.:~fl.f., 

5.12.2.2. "i1Ua::LaUIPI'n1\IL'nft\t.ft 

1) ii11m~afn"1~L2.illat~n--h 2000 w 
2) m12JL111"m1"l.. ... tJLfl~a"a\la~i.2.illa£Jni1 75 n1£~L11~1!iia-i1111\l v • 

~ C"d Ad Ad1 3) 2J"lf~LLtJi'!Lila17LLtltltU'Yitl11 Lithium 'V\1a~n11 • 
"' .-.J t .. .. "' ' 4) 11"1f~LLtJ~L~a11"11\t1~ 70 1fl~ n1::LLa' 25 AH 'V\1a~n11 • 

5) iii. vJ aa\lai1\li1'1-t'VI1l1LLfl:: i. WLtJ1nLU\ULtJtJ LED 

6) 

5.12.2.3. 

cJLa'Um1Fl1~~~a~~ .:n.Jau~alil ru ti1Fl11Flru::11'11m':i1l!'l1a~i C4 1Jvn1'VIcn~m 'VIFIL 'U 1~~':i1"1l1l~fla 
~ ' 
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... "' .., 3 8. 1-IIL.:i'lh'Utl1':i;Jfl~e:J 

.:J'UU1~1l1ru1um"l~~~tll'l1.ti'ru"fi~a-:n.JnlliinT~"l~'U'UE.I1'Uti'U~ (EV Car) ,]1'U1'UL~\J 23,295,500 'U1'V1 
. . . 

(~~ua11J"'1uaa'~ LLauLn1'VIiju~1~u~1~a t~'U1'V1 51u) 111lfl1~1l""h L fill , 

'l1f'11fl"1'~1um'l~~~a~~~1'~ f'11.ti'ru'fl~mtJnlliim"l'l~'U'Umut~u~ (EV Car) ,]Tu1'UL~'U 23,295,500 

'U1'V1 (~ aua11J"'1'UaeJ.:J LLa'ULtl1'VId'U~1~'U~1~tl ti'U1'V1 51'1..1) 111Jfl1~1J" ~1 L ~1! , 

.., •• .., 0 • .., d..J 
9.n1':i':i~u':iZO'Ufl111l~1':ifl~n~':ie:J.:j~e:J.:j~ftfi'V1P.:j1Je:J~ • • 

c~\aut~"l1fl1 ~a.:JrutJ1::: n'Uf'1111l'li11~'U nv-da.:J'VI~t~-U'~"Ii' eJ'l"lle:J'l~'l"lJ m L'U'UL 1"1 1 tJ 1!u LL9i1u~ , . 
1l'VI11'Vlm~ t~., 1~~\J1Jtl'U t~t~mt~'l 'Ufl1'VI'U~L 1m~'lmh1 'VI1tl~.:J"lJeJ'ILfi~'1i1'l~'Un'Vl~a.:J'VI~ao!J~"Ii'a'l ~\aum1f'11 . , 

~~~eJ'l'liB1lLL'li1J 'VI~BLLm "lJ1 ~mJ'l uam'Vlvh 'li'nT~ 1~~~-:JL~hJ mt~1 'U 30 1u U'ULLI'l1um~r'ULL~'l~1tl1J'VI11'Vlm~tl., ,. 

t~t~'WR~~1'li~1t~1~'l vY.:J~u 

"' l 0 ... 10. L.:ie:J'U ~01':i~1':iZL.:j'IJ 

1l'VI11'Vlm~tl., ~~'1i1'l~ L~'U~1~'l"lJeJ'l1 ~LLfl~"lJ1tl Lda1JVI11'V1 m~ tl., 1~r'U1Jtl'U~'l"lJtl.:J 111~t~f'l"l'U51'ULL"'1 

LLm~LLU'l"li1'l:::Ltl'U 3 .:J1~ 
.J 4 II I OJ ~ o 4:11 II .J 

'11~'V1 1 L1Je:JI:-J"lJ1tla'l1Jtl'Uf'l"lflW'fl (;111J'OJ1\J1'U"l1ti"~Ltlfl~"lJtl'Vl 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 LL"::: ,. . 
12 f'l"l'U!Jl11J,]'1'1J1'U (EJ'IW~B'l~~&'ILL":::'Vl~aeJ'Utl11vi1.:J1'U) Ltl'UL~'U~tlt~"::: 60 "lJV.:J1.:JL~'U 

. . . 
.:J1~Vl 2 Lijm!"lJ1ti~.:J1Jtl'Uf'11.fi'ru'fi'!Jl11J,]'1'U1'U11fl":::L~tl~,j'eJVl 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 LL"::: ,. . 

12 f'11'U!Jl11llii1'U1'U LL"~~~&.:J 'Vl~tl1J'Vl~aeJ'Ufl1'lvi1.:J1'U1~a11J11(1vi1.:J1'Ub~ Ltl'UL~'U~tltl"::: 30 "lJtl'l1'1L~'U 

'11~~ 3 ula~"lJ1m1'11ltl'Uf'11.ti'ru'flvY'IVI1l~f'11'U(;l11Jiii1'U1'U LL":::~~tlnam1JL!Jl~tl1lf'1111l'Vl~B1l (Train the ,. . 
Trainer) 1 ~tl'U'Uf'1"1tl1"lJB'lf'lW~ LL"~ 1 m~r'U tl11'Vl~aa'U LL":::r'U'ltl'IL ~ eJvi1'VIti1~1'Vlt~1mti fltl'U11l (Certified • 

Trainer) LiJuL~'U~tlt~"::: 10 "lJB'l1'1L~'U 

11. thtl~~ 

'VI1n~"ll1t~11Ja11l1'lm1'11leJ'U~.:J"lJamt~1 uL 1"1~fi1V1'U~ 111. uiqJqJ1 ~"lJ1t~'OJ:::~a'l'li11:::1'htJru 1 ~LLn 

1l'VI11'Vlm~t~., LU'U11t~1ue1(;l'l1~at~"::: 0.20 (f'!Ufl'OJ~aa.:Jf'!'Ufi) "lJeJ'l1l""h~'l"lJeJ'l~t:i''l11l1~~'~1leJ'U 
\1 , \1 \1 

.,~. Q_LlL~u'""'u""""" .,~. ··· · ·~·""''"" "'~''""" 
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lii1~1.:J~fi.:J'l.:JL~'IJ.:JUtl~::1J1Wvhfi'i'u~~a~~I.U't::~1fnmm(~1rm)1-:~a.:~) 

t um~~ft~a~~,j,.:~~m 'ti-:~1uriaa~1.:~ 

1. ~a1f'I~.:Jn1~f'llJ1wor1-.ia.:~tli)u'~m~~::uumuvu~ (EV Carl 

•,nl'lV.:J1'1J f'IW::11'1'lm~1J!'l1alii11J'I·n1'Vlm~m 'VI I'lL u 1avnti1J.:Jf'la"'1'1J'IJ1 

2. 'l~L~'U~Utl~::1J1Wvhlili'u~V1<'1~~ 23,295,500 1J1'1'1 (~~1J<'I11J"'1'1J<'Itl~I.L<'I'ULtl1VI~'IJ-.i1~'1J-.i1~8EJ1J1'1'15'l'U) 

3. 1'1J~fhVI'U~~1R10fl1~ (~1R1!J1~B.:J) 19 1Jm1R1J 2564 

Li'J'IJL~'IJ 23,295,500 1J1'1'1 (~~1J<'I11J"'1'1J<'Itl.:JLL<'I'ULtl1VI~'IJ.,;'1~'1J.,;'1~8EJ1J1'1'15'l'IJ) 

iia 11tln11 

1 "l"'llli~n,,u.ufiLfla~"ln\wvhLut::n,,~ .. mnlft'~~,u 

1.1 "l"\J~,r,im"lu.\JfiLfla~"lllLYlvhi.UI::m"l~ftn1"l'n<i~~,u 

1.2 t'ltl~fi1Lfl£li ~1'1'1i'\J~1'U\J"l::~1<t~<t 

1.3 Lt'l~a~fi~,.lliL~tli'l'l~tl LED a~Uft Network 

2 "l"'llliuam,a,aflmufJ'U.nm:~,u.fl::-s::wft1\JflJJ'SilfJ'Umml1 

2.1 1!"\J~Uiin,.~a,Rt~muuut~1 YlTI1LU~::"l::\J\Jt'l1\J~~,Iluu"1 Yl?h 

2.2 f'la~mLflai ~,""-r\J~1'U\J"l::JJ1<~~<~ 

2.3 Lf'l~a~fi~,.lliL~ai'l'l~tl LED a~iifl Network 

3 "l"\JliU'an1-s-s::\J\J\Ji'\Ja1mflu1uuuflu.fl::'iruuft1\JflJJ 

4 oqt~~\JliU'am-sa15t~o1ufJ'Ut~111\J~"u.fl::"l::wft1\JflJJEJ1uoutii.II\J~" 

5 oqt~~\JliU'an1-sawn""laiindowfJ'Utlu.fl::ti1fuft11ufJ'Utl 

5.1 'l!"'lJ~Uiim"liiLiinmaiiniu1'UEJ'Ufli.UI::,Y1i'\Jfmuuufi 

5.2 f'l£l~fi1Lfl£liu.ii'lJUifl 

5.3 f'la~Yi1Lfl!li ~1'1'1i'unu\J"l::~1<t~<t 

6 'qft\JliUMn1'S'I'I1oUtJ\Jn"W'ia~~ilUJilLfliliU.fl::"qftoU\JLft~il'U\mi1-L;;~nfl(MOTOR 

DIAGNOSIS 

7 "qfi\JliUMm"l CAN BUS U.\J\JI.WnW~fl 

7.1 'l!fl'lJ~Uiim"l CAN BUS U.\J\JI.WnUJ~<t 

1.2 f'la~Yi1Lfllli ~1'1'1i'lm'U\J'i::~1<t~<t 

7.3 Lf'l~a~fi~,.lliL~ai'l'l~tl LED a~Uft Network 

8 1!"\JliU'am-s-s::w E-mobility luEJ1'UfJ'UfiL'I'Ivhmiu lmiu.fl:: 1 tl"lu.n"lJJftWfjJJ 

9 "l"\JliU'am-s-s::\J\1\J-s::, 1ml1luEJ1'UfJ'Uflu.il:: ltl-su.n'S)Jf11\JflJJ 

9.1 '1!"\J~,r,im"l"l::\J\J\J"l::'lL YlTI1luu1'UU'Ufi1.U1:: 1 \J"lu.m~t'l1\J~~ 

9.2 flilJJfl1Lfi!Ji ~1'1'1i'\J~1'U\J"l::~1<t~<t 

10 Lfl'iiH:SLft"l1::lit1SJ"l'Ul'U::fl1'UfJ'Ufi111\J~ftu.fl::tn'UfJ'Umm!1 

11 Lfl'ia~:SLfi'S1::lit1JJil~nflu.fl::d'lJ'lJ1NLWL'IIilil'Uti1'UfJ'UM 

12 
Lfl~il~:SLfi'S1::liO'U1'UU."l~fi'utj~ 1000 V tf1'1'1ruU.\JfiLflil~ 'l'l~ilU.'I'Ia~.n~il~tJ1'UfJ'Utii.II\J;ft 

u.fl::tnufJ'Ut~1w;h 

11sn\hnw 

4.1.LVI~~~1l1"!l8.:!~11'11na1~ (~11'11!J1.:JB.:J) 
4. 11J~od'Vl I.Ltlfl~ l~i.L~R~R (t)~::L'Vll'll'VIV) .i1n~ 

4.2 u~~'Vl 1 tl'l~f'l u Ylii~ L 'Vl'lVJ~.:~ \11n~ 

4.3 ti1'lffi Lu~,1~L'VIfl \i1n" Cthun~1u1'VIqil t<J 
5. ~1V~m~1VIU1~~~i1~'Ufl'l1R.10~1~ ('l1R1B1~~ V)~'U 

5.1 'l8~1'11<'!lll'l1~1~El'JL'Vl'IJ R1'1J1'1J ')( l LJ,..ti.l.-
5.2 u1aa1J1'1J lll1'lLiv~nu > ~ ~ 
5.3 ~'li'lal'11<'~lll'l1~1'lV ·h~{aa1'Vlru!i'lllu tl1'1J1'1J'IJ~~ ~ 

111'11mnwma 

3,468,900 

3,428,900 

30,000 

10,000 

4,486,900 

4,446,900 

30,000 

10,000 

3,636,600 

1,511,200 

2,303,700 

2,303,700 

20,000 

30,000 

2,459,200 

1,039,400 

999,400 

30,000 

10,000 

1,625,200 

1,027,600 

997,600 

30,000 

881,500 

665,800 

189,500 

.i'N11J 11lJ (\J'lll) 

1 ~" 3,468,900 

1 ~fl 3,428,900 

1 ~" 30,000 

1 "'" 
10,000 

1 ~fl 4,486,900 

1 "'" 
4,446,900 

1 ~~~ 30,000 

1 "'" 
10,000 

1 ~" 3,636,600 

1 ~" 1,511,200 

1 ~" 2,303,700 

1 "'" 
2,203,700 

2 ~" 40,000 

2 "'" 
60,000 

1 ~fl 2,459,200 

1 ~fl 1,039,400 

1 ~" 999,400 

1 ~" 30,000 

1 "'" 
10,000 

1 ~" 1,625,200 

1 ~fl 1,027,600 

1 ~" 997,600 

1 "'" 
30,000 

1 ~fl 881,500 

1 ~fl 665,800 

1 ~fl 189,500 

23,295,500 


