
1. fll'J13Jb U'U3..11 

~1.:J"llti'Ub"lll9l"llti.:J.:JTU (Term of Reference :TOR) 

1f"l-a.:~m-asSt~ fll1nruonl1t~.:~tl~u~m-a-a~uuv1'UEJ'U!Ji (EV car) 

~1u~;~'IJTut~-:~ eh,.nt~V~t~E.Jiil:anV~ ~-:~'VIiV~L"iiv-:~1'111~ "il1'U'J'U 1 'llV~ 
' 

3J'VI11'VIEJ16l'm'Vlfllb 'U 1~;~~h1'll3..1-:ifllm1'1'U'U1 

1 

~1mJ119l'HlTH·J~fW1'U "tJ1'UtJ'U1911 'V'lvh (Electric Vehicle) " 'llt~'l-r~m~ 1 'U~LJ-a~'1J3J?l'VID'a~'1l1'1l1~11 "" , 
~1tJfl1~b LJ~tJ'Ubb LJ~'l?l.fiTVWiJtl1fl11"1 ?llJtJ~ 21 ~m'l'U1~?l LJ~~ bVll"l~~ 'l bl"l?l LJ~~ b V11"11 VltJ:i'JbU1'VI111tJ~~~~VIfl1"ll 

~ , 
b~t~'Um~~n~'l 20-25% mv1 'UU VL 1"1 .2573 1V~v:l'}u 1m.J1tJ~'l b?l~3Jm~1i'W~'l'l1'UV1VIbb Vl'W~b'U'UiJI9l~nu~'lbb'JVI~m..J 
bbVl'U~1lJ'Ub ~'tl b'W~'l1 'U~:::UU'll'U~'l'llt!'l'U~~ b Vlm111~'l "'Ull9lm~11tJ1'WtJ'WI9l1 vNh" 'VI~'tl'tll9l?l1'VIm~11tJ1'WtJ'U!Ji?ll1'tJ 1 mJ , 
(Next-generation Automotive) bU'W 1 1'W 10 ~19l?l1'VIm~11bU1'VI111tJ~~1~qJ1'Wm~-u'ubfl~tl'Wbl"l~'l'}~fl~'lJ'tl'l 
LJ~:::bV11"1lVItJ-r~u1m1'lbbt:-J'W~:::tJ~tJ11 20 tJ bbU'lbiJ'U 3 ~~tJ~ 

"" 
~::: tJ :::~ 1 tJ 2559-2560 b\91~ tJ11Fl1111'W~ B11 ~1'W f1-!J'VI111 v n 1 ~'ll t1 'tl~ qJ1191 bb~::: m ~ ?luu?l~'W m~1~ tJ 

b~tl'l bb Ul9lbl9ltl~ 'tl1~tl'lf1~11drllVitJ?l1~ 1 'f'lYh?l1Li1~ru:::'lJ'tl'ltl'lrlf11~'lJ'U~'l111~'lJ'U m 'l b Vl'W bb~:::ll1 b oU1~rl tJ'U 1911 'f'lvh l\11 tJ , , 
~m~ tJn b l''Wm~mmll1 b i1 ~111~-:J b\91~ tJ11m111'W~ 'tl11~1'W?lm1'1 BV~LJ~:::~ tJ1'W CJ'W 19l1 'V'l.Yh 1 'W'tl'W1 Fl\91 1V~ tJ m11 m~'lJ'W ~'l , 
V11'lu n ii1 b u'U m~ b?l'Ut~~1'lLJ~::: ml"l b~tl'l n1'VI'UVI n1~'l'Ut~'l11ml9lt~ft 'V'lvhffi .U.Uu bfl~tl'U \91111 n-~J'VImv111ii'1 v v 1'U v'W IJi 

bb~::: bb 'U1V11'l m~ 1 iv1'WtJ'W1911 'V'l~1'lJ'W1m~nt~~1'lLJ~t~VInv 

~:::v~~ 2 tJ 2561-2563 m~'lJtJ1tJt:-J~m~ii1bU'Wf11~'l1'Wn~mr~1V~tJ?l1~?l1u1~ru::: bb~:::bl9l~tJ11m111 , 

'V'l~t~11611'VI-ru~'l b?l~11~rltJ'W1911 'V'l~1~1'WUflfl~ ~111~-:Jl~tJ'tl ~1-:J b i11i'W~m tit~-:J ~'l b~'tl'l?l11~~r~'W::: bb u\91 bl9l'tl~ 11'tlbl9lt!1 , 

~LJ bb uurhu~ m~/11119l~~1'W'<ilVIU~fl1~?lm1'1 B'V~LJ~~'<il1 ~ b Yl tJ'l'W'tl bb~:::ml9l~fl1~'<il'l h 1 ~mfl btl n'll'W~'lVl'W 
\J cf,!j , , cu 'I 
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~LJ~ 1 bbt:-J'Wfl1~oUUbfl~t!'W.fl1~n'<il~1'W'W~'l'l1'Wb~tl~'lb?l~11f11~ 1 oU'l1'WtJ1'WtJ'W1911 'V'l~11 'WD~~ bV11"11 VltJ 
~ 

~111 : 611um1t!'W 1vmmb~::: bbt:-Jt!Yl~'l'l1'W (?lt!Yl .) 

~:::tJ:::~ 3 U 2564-2579 'lJtJ1tJt:-J~f11~flf1'l'}1~'lb?l~111LJEJ'ltJ1'UtJ'WI9l1'f'lvh~1'UUFlfl~ bb~:::Fl1VI'VIl'll1tJ1'U , 
tJ'W\911 '\IJ~1~::: b<U'1111bbVl'W~~ml1lJ'W 1\ilt~~1'l b~lJdDbb UUI9l111bbt:-J'U~'l b?l~11tJ1'WtJ'WI9l1 'V'l~1 bb?lVI'l~'l~LJ~ 1 

~ ~ 

m~ bl9l~tJ11Fl1111'W~e:J11 b ~m eJ 'l-ru f11~ vi 1 b U'U \91111 bbt:-J'UoUU bfl~ tl'U.f\1 ~ n ~ ~1'U 'W~ 'l 'l1'U b ~ tl ~'l b?l~11 f11~ 1 i 
'l1'WtJ1'WtJ'W1911 'V'l~11'WLJ~~ bV11"11 VltJ ~'lV11'l11'VI1lVltJ1~m Vlfll 'W 1~v~1'1J11'lfl~~1'W'W11~~m~~VIvl1'VI~n?l191~1mm~11 

'U 

1"11?ll9l~uru4119l ?l1'll1l'll1'lmm~11tJ1'WtJ'Wv1?ll1'v1'VI~ (~mtit~-:J) 'VI~n~m1'VI~ 'V'l.l"l . 2564 b~t~t:-J~I9luru4119lum.J~u~ 

~.:~~ v ... X.~ .. .. m~lJnT'i ~ '~~~ ......... m~lJm~ 
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~l'Ub 'VIfl1 'U 1~m 'U~l'UeJI'l?llVlm~:wb ~eJ·m~~\m1l:w~eJ~m~'UeJ~~'~m~bb ~~~l'U bb~~ m~bb ~~.U'U'Ue:J~ 1~n 1~CJ 1 'U'U~FilU'U 
' ' 

1~i1nl~~l'll'Ul b 'VIfl1 'U 1~~ bb~~'Ull'lm~:w 1 Vll-1 11~ b.Ulmih.J'VI'Ul'VI1 'U~ll'll.J~~~ll'U m11'11b U'U fll~'VIl~~~n"il 1 'U 

mfle:JI'lr:l1Vlm';i:wl'l1'1 6") b~eJ~I'l~'UYl'U bb~~b~mh~~'V15m'V'I1'UwJ-:JtJ'I1'U.f11fl~~ ~~i6'11Vlfl'il bb~~mflbe:Jfl"ll'U 1'1-:JJ'U 
-t I q d.3 d.3 

Vt~fl?ll'l~.Q~~~~v'h~'U b ~ eJI'leJ'U~'U fll~'U CJlCJM1 e:JI'l?ll'Vtm ~lJ b~lJ~i11'1 flCJ.fll'V'l1 'U m ~ ~ eJCJeJ~ (First S-curve) ~l'U 
'\J ' 

eJ l'l?llVtm~:w CJl'UCJ'U~?Iii CJ 1 VtlJ '1~ CJl.l~ b .Uw:-J~I'IU ru~l'11 'U~l'U ~ l'U eJ eJ n bb uu1 ~ CJ bbG'l~ ~I'll 'U 1~ l'U eJ l'l?ll'Vlm ~:w CJl'U CJ'U ~ , ' ' 
?liiCJ 1 Vtl.l 1 ~?llm~t~LJ~u~~l'U 1~mh~i1LJ~~~'VIt5m'V'l i1m~m'Um~~~e:Jcil~ btl'U~~uu ?lllJl1mll:wlLJ~~~nl'11 off~l'U 

1~:u~\l bbrt~VleJ'U?I'UeJ~~Vl?ll'Vtm'jlJbDlVllJlCJ~i1i'i'm.Jm'\Al"il~ bU'UU"il~tJoU'Ubfl~eJ'Ubr'11'13~n:u (New - Growth Engine) 

'Ue:J.:Jl.J'j~ b 'VIP! 11lJ~.:J bb~'U fll'jl ~CJ bbG'l~ ~l'll'UlCJl'UCJ'U ~'\Al"'.:J.:Jl'U'VIl\1 b~e:J nm CJ 1~ bb~'U~ l'll'U 1 b I'll ~'13\ifl :u bbG'l ~~\I fllJ QU'U~ 
"" 

13 bbG'l~ 1m'lm~~l'll'Ul~~ b UCJ.:J bA~'l3:0fl"il~bl'll'l3mfli'1~1'U e:Je:Jfl ( EEC) v n~~ 1~~~vhm~ b~ CJ'U m~?le:J'U b U'U bb uu 1:w~G'l 
"" '\J 

(Modules) 1'U~Dbb'U'Ufll".i~~1JneJ'U~lJ 
'\J 

"ill n b Vtl'l ~mi'.:J n~ 11 'VIl.:J'Vt"' n ?11'1 ~1 l'll1 n ~~:w CJ l'U CJ'U ~?Iii CJ 1 Vll-1 ~ .:Ji1 fl1 llJ ~l b tl'U ~ e:J.:J ~~'\Ill fl~ Ji'ruovi 
' '\J ' 

~eJ\ID~U~fll~".i~'U'UCJl'UCJ'U~ (EV Car) b ~m ~:wi'i'ntJm'\Al~'U~~lCJ'VIeJ~ b'VIfl1 'U 1r~~ bbG'l~l~CJ~l'UCJl'UtJ'U~?Iii CJ 1 Vtl.l b U'U 

Pl'U ~'VI~?IeJ'UbbG'l~ ~u ~ e:J\1 ~G'l n l".i'VI~?Ie:J'U tJl'U CJ'U ~?Iii CJ 1 Vtl.llJll'l ~:Ol'U n~lJ'U'U~\I'VIl\I'U n b U'UI'll'U~LJ~ ~ d.l'U ?llJ~~t~'U~ 
'\J "" '\J 

?lmU'Uflru1 ~l"ll l ~'\Al mm:ol'Ue:Jl~'\Al ?ll'Ull"lll~'\Al'U~ m~ CJl'UCJ'UI'11 yj~1 b ~e:JI'le:J'U?I'Ue:J\1 ~e:Jm llJ~ e:J\1 m~'Ue:J\1 
' ' "" 

~>1m~ bb ~.:J.:Jl'U'Ue:J~LJ~~ b 'VIP! bbG'l~?lm'ULJ~~ neJ'Ufll".i~l'UCJl'UCJ'U~?IiiCJ 1 Vtl.l 

2. 1'19lm.J-a~~.:~f'i • 
2.1 b~eJ~I'll'UlVlfl'l3~'Uflmm~l'Ull'll1m~:wCJl'UCJ'U~?IiiCJ1Vtl.l (Modern Automotive Engineering) 

' 
2 .2 b~eJ~I'll'UlVJfl'l3~uru~ l'l'UeJ\Iflru~1m m~lJI'lllMl~~b~tJ'U1 'UVl"'nMl~b~lJ bbrt~uflmm 1 'U?Im 'U 

'\J ' 

LJ~~ fle:J'Ufll~ (Re-skill) ~l'UCJl'UCJ'U~?IiiCJ 1 Vtl.l 

2 . 3 b ~e:J b D'UI"l'U ~LJ~~ bi.l'U?IlJ~~tl'U~?ImU'UfltU1 ~l"lll~'\Al lJll'l~:Ol'Ue:Jl~'\Al ?ll'Ull"lll~'\Al'U~fll~CJl'UCJ'U~ 
\1 , q d.t 

?liiCJ 1 Vtl.l 
' ' dil Q,l Q..l V f( V .::::1 If' o:;:,l I V 

2.4 b '\Ale:J'\All'll'Ul bbG'l::: "il~Vllfl~ fHU'o/l fll~"il~fll~ b ~CJ'Ufll~?le:J'Ubb 'U'U'U".irulfll~ 1"11?11'1~ 'VIlJ~ b 'U'U?IlJ~~tl'U::: 
' '\J ' 

fll~vll\ll'U l'lllJfl1llJ~eJ~ fll~'Ue:J~LJ~~ b 'VIP! 

2 .5 b~e:J~I'll'Ul'Vt"'fl~l'l".i~\I'Vt"'n~l'l~l.J~'1j'1Jl (Degree) bbG1~LJ~~ml"li1CJUI'l~l"lll~'\Al (None-degree) 

~l'UCJl'UtJ'U~?IiiCJ 1 Vtl.l 

3. Flru~11u~~ija'V15t~'Uel'nrn 
• 'IJ 

3.1 i1ml:w?lllJl~t~~'~l:WnDVlmCJ 
~ I ~I .., 

3.2 blJb u'U'UflflG'lG111G'l~mCJ 
' 

3.3 1l-lmh~Vlll~b~nfi"ilm~ 
'\J 

3.4 1JJ b tl'U'UflflG'l~~ eJ ~".i:::Vlll.:J t~m~~um~ ~ 'Uie:J b?I'UeJVt~e:Jvll~ruruln'UVl't.h CJ~l'U'Ue:J~~:o 11-ri'1fl'jl1 
.. \J 'U v v oU 

b d e1~ "ill n b tJ'U~~1JJ ~l'U bnruovi m~LJ~ ~ bi.l'U ~Gl m~LJ nu~~l'U"lle:J~ ~LJ~ ~ n e1um~ m:w ~ ~ b ut1u~~:o11'U ~'~~11m~ 
\1 6..1 'U oU 

m~ 'VI~1~ m~ fl"'\1 nl'Vl'U~m:w~LJ~~ ml"l b~CJ bb 'V'l~1 'U~~uu bfl~eJ~ltJ?Il~?I'U b 'VII'll'Ue:J~ m:wu 'lJ~nm~ 

flG'l~~ t~ n ~~u~e1 1 TI 'U u ru~~ 1 CJ~e:J ~v1\I.:J l'U bbG'l ~ 1~ bb ~'~ bi CJ'U~e:J 1 lX b tl'U~v1~~ l'U'Ue:J\1 
\J , v \J 'U 

'l~51'Wfl'l'll..lf1T'i ~'1~ €1 ... .. ~ .. . fl'l'll..lf11'l ~'l~€1~ • .. ... fl'l'll..lf11'l 
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VIU18-:!1'U'1J'El'l'r~ 1 'U~~'U'U bfl~'EJ'lh 8?11 ~?I'U b 'Vll"l'lJ 'E)-:) m~.ru ru~ mm ~-:) ~1lJ tl-:1 ii ~'\.J f1 f1 "'~ ~~-:)-:) 1'U b tJ'U~'U ~1'U ~~~ f11~ 
d.3 .... .. \1 'I 'U 

m~lJf11~~~~f11~ ~'U~VI1~ ~iieJ1'UT'il 1 'Uf11~~1b i:i'U-:J1'U 1 'Ufl"ilf11~'1J'EJ-:Ji:i~'Uf1f1mru\il18 
\1 \J \J 'I 

3. 6 iiflru?llJml bb"'~ bJiiti'm<Jru~ ~'El~~1lJI'l1lJ~f1ru~ m~lJ m~u 1CJ'U1 CJf11~~~oBe:J~~~1-:~ bb"'~ m~'U~VI1i 
' 

-w?~~mf1-r~n1VI'U~ 1 ui1'1Jn"il"il1'Ub un'IS1 ' .. . 
3. 7 b tJ'U'Uflfl"'n~ ~l-1~1VI~e:Ji:i~uf1f1"' ~iim~~'ll18-w?l~~tl~ ~ m~~1f11~e:Jiil'18lTI'll~~ m \1l~1f11 

" 'I 'U 'I 

..:::.~ q ~QJ I 

m"'n'Vli'El'Ufl?l\1l·mm1 

3.8 hJb tJu ~ij t:.J"'tli~ bCJ'llU ~1lJ nu nu ~~u-iJ eJ b?I'U eJ 11 CJ ~'U ~ b -1i'1 ~'U -iJe:J b?I'U eJ 1 ~ bb rilJVI1l'Vl CJ 1~CJ 
~ ~ 

b 'Vlf11 'U 1"'v~1'1llJ-:Jf1m~'1'U'U1 ru i'utl~~ ml"l'll~~ fl1111~1f11B b~n'Vl~e:Ji:i n~ VI~'El 1:W b tJu~ m~Vi1m1ei''U b tJu m~oU\1l'll11-:J 
~ 

m~ bb ~-:~<U'ue:J~1-:~ b tJuniil-1 1 u m1'll1 ~ m111~1mB b~n'Vl ~e:Ji:in~Fl~ -:~d 
3. 9 1:W b t!umlil-rub e:Jn~'Vl~VI~e:Jm1l-lri'l-l nu ~ -:~m"iltlfi b?~n1:W CJ'EllJ~um"' 1 'VlCJ b i'ubbl'i-r~'U1"''1Je:J-:~~~u 

'V q d.J dJI \1 

-iJe:J b?I'U'El 1\ilii rh~-:~ 1 ~?I"~ be:Jn~'Vl~Fl11lJrllJn'Ub '1lu'i1tfu 
' 

3.10 ~~'U-iJ flb?I'U 'El (;] 'EJ-:1 "'-:J'Vl~ b u CJ'U1 'U 1~ 'U'U~\1l~'El~\1l ~1-:!Jl1f1-r~lil'1 CJB b~ n'Vl ~e:Ji:i n~ (Electronic 
~ "' 

Government Procurement : e - GP) 'lleJ-:JmlJU(\J~nm-:~ 

4. ~ru~n~ru~bu'W1~ (Specification) 

~1CJ"'~bBCJI11~11 tJ 

4.1 Fl1.tlru"Vi~e:J-:~tlnllilm~i~'U'UCJ1'UCJ'UI?i (EV Car) b tJ'U~I1l'llDmlf11i~?l1lJ1irJ1 o0~1V1-rum1 b~ 8'U m~ 
?I'EJ'U 1u~1-1i'e:Jmib~CJ'U~ vr-:~~'EJ 1 ud 

~ 

4.1.1 bb u\?lbl'l'EJ~CJ1'UCJ'UI'l1 ~vh ~~uutl~~"i] 1 ~.Yh 1 'UCJ1'UCJul?i bb"'~ 1 tl~bbmlJf11'\JAlJ 
' ' 

4.1 .2 CJ1'UCJ'UI'l1~u~l1lbb"'~i~'U'Uf11'\JfllJCJ1'UCJ'UI'l1~u~l11 
' 

4.1.3 CJ1'UCJ'U1'11 ~V11bbm:~~uumuf1l.JirJCJ'UI'l1 ~V11 • 
4.1.4 Bb~n'Vlie:Ji:im~m'UCJ'UI'ibb"'~~1-ru1EJ1'UEJ'UI'i 

~ 

4.1.5 ~~uuu-rummi"181'UCJ'UI'ibb"'~~~'U'Ufl1'\JfllJ 
' 

4 .1.6 i~'U'Ui'El-:J-ruJ1mJ'n i~'U'UU-:J~'Ub~EJ1 bb"'~~~'U'Ub'Uin ~1VI-r'UCJ1'UCJ'UI'l1 ~V11 
4.2 ~b?I'Ue:Ji1m(;]e:J-:~~1111 ~nm~e:JmlJA1.tlru"Vi~e:J-:~tlnu~mi~~uuCJ1'UCJ'UI?i (EV car) 1 ~nu1iAmm 

?11m~r~1-5'-:~1'U11il e:J~1-:JU'EJCJ 15 vhu b\1lCJ~11-1i'~1CJ1um~tJne:JmlJ~b?I'Um1A1(;]e:J-:~btJ'U~-ru~111'1l'El'U~-:JVIlJ\1l ~-:~d(;]e:J-:~ 
~ ~ 

1 ~ bb~1 b?l~"il ri 'EJ'U Fl i'U r\' 1VI'U \11 ~-:! lJ 'El 'U f11Jl rusvi 1'11lJ ~ (\! (\! 1 

4.3 ~b?I'U'Eli1f11(;]e:J-:~~1111~iim~'El'UilJbl'l~E.JlJFl11lJ~~'EllJ (Train the Trainer) 1~n'U'UAmm'U'El-:J 
~ ' 

Vl~n?ll'li'll'El-:J?I1'1l11mmil-lbf1~e:J-:~n"'e:J~1-:~ue:JCJ 5 vhu 1111CJ 1:Wue:JCJn11 2 b~e:J-:~ bb"'~ 1 Vl11il-rumi'Vll1l?le:J'Ubb~~-ruie:J-:J 
" 

b~'Elvl1VIU1~ l'VlCJ1mtJmJmlJ (Certified Trainer) 1'11lJlJ11'li~1'U?I1 n~~11il-rumi-rme:J-:~"il1fl n~l-l'lli~ b 'Vll"leJblJ~f11 .. . 
VI~'El ~btl VI~'El ~'U VI~'El ~~u1ut:.J~I'l.tlru"Vi~b?I'U'El b\1lCJ~11-5'~1CJ1um~tJne:J'UilJbb"'~'Vl\1l?I'El'U ~b?I'U'Eli1Fl1(;]e:J-:~btJ'U 
~-r'U ~\11'/l'EJ'\J~-!!VIlJ\11 ~-:~d(;]e:J-:1 1 ~bb~1 b?l~"il n'El'Uf1i'Url1VI'U \11~-!llJ'EJ'\JFli.fi' rusvi 1'11lJ~UJUJ1 
\1 'I Q,l v 

4 .4 'll\1l'Vl 11l"''El-:!Ui~ n 'El'Uiil'1 CJ~1~ 111 bb1~ bb"'~'ll'El~Vl bb1~ ~ii~'U~'Vl~ ii b'd'e:JVI1~?1'El111 Fl~'El-:1 n'Uf11i'Vll1l~'El~ • 
VI~ 'E) bb?I\11-:J t:.J "'~1'U VIU 1"il 'EJ'U 'EJ-:1'/l(i]U i ~ l-11"' t:.J"' • 

"'~l~~J!}. 1h"'"""""" "'~. ··· ·~·""""" "'~ •. 4 .... .m'""" 



4.5 ~mi"-ruth~n'Umv11Xmi"1-1J.:JTt..nJn~kll'UnmhJumm11 1 u 
4.6 ~~~eJmi"1-1J.:JTUbU'Ui11~11VlV'Vl~ eJm~TiY.:Jnt]~ 

4 . 7 i11 m1'U'lli11Y1111~v.:J b ut1m~11 Y1V'Vl1vm~15.:Jn'l~ 

4.8 ~ b'€lfl?l1i"th~ fleJUnli"eJU'jl.Jb U'Ui11~11 V1V'Vl~'€li11~1B.:Jfl']~ 

4. 9 Ai"Jlrusn?lll.Jli"tl 1-1JV1111?1'€JUl.Jll'm'i1'UAru'J~l'll1=li~?11'lJ1l'll1=li~U~n1i"V1'UEJ'UI'i ~.:JI'iv1 ud 
, d-3 'I , 

4.9 .1 ?1 1•1nl'1l1=li~u~mi"EJ1'UV'UI'i D1i" .:J -rn~1~11tJ ~'U 2 
' ' .., 

4 .9 .2 ?11'lJ1l'1l1=li~U~n1':iVl'UV'UI'i eJ1=li~'li1 .:J"lieJl.J':i~UUbA~'€l.:J~1.:J .rr'U 2 
' .., 

4. 9. 3 ?11'll1l'1l1=li~'U~n1i"V1'UV'UI'i m:U~'ll 1.:J"livm~'U'UbA~eJ.:J~1 .:J .rr'U 3 

5. '<i1tl6'l~LB tll'l'!Je:JU L '!JI'l"!Je:J,:j,:j1'U'Vf~el'<i1 tJ6'l~LBtli'IR ru6ln'l3ru~ btl'V'I1 ~ "!Je:J,:j-w~l11 • • .., 
rl1'Vl'UI11':i1V~~bBV111Aru~n~ru~'lJ'€l.:J.:J1'U~'€l 

' 
A1ilrusn~v.:Julju~m':i':i~uum'Uv'UI'i (EV car) ~1'U1'U 1 '11111 tJi"~nBulil1v 

1. 'll111Ulj~m':i bbUI'lbi11'El~':itl 1 'I'Jvhbb~~ n1':i~l11n1':i~~.:J.:J1'U 
2. 'lli11Ulju~m'<i?I151'1V1'UV'UI'l1 '\'Jvhb~~':i~'U'UAd'Uf)l.Ji"tlV 'U I'l1 'I'Jvh 

3 . '1l111U flU~fl 1':i':i~UUtJ-rumn1P!Vl'UV'UI'ibb~:;i":;UUA'"JUAl.J 
• OJ ' 

4 . 'll111U l)U~fl1':i?l151'lm'UV'UI'l1~u~l11bb~~':i~UUA1Uf)l.1Vl'UV'U I'11~u~l11 

5. '1ll11tJnu~n1':iBb~flVl':iviJn~v1'UV'UI'ibb~:;\9l'"J-ru~v1'UV'UI'i • OJ '\J 

6. 'll111Ul)U~n1 ':i 'V!1-1JBUfl~~'€l.:J'lJ'El.:Jl.J'Elbl'l'€li bb~:;'ll111iUbA~'El'U 1 'I'Jvh-b :S.:Jn~ 
(MOTOR DIAGNOSIS AND ELECTROMECHANICAL BRAKE/STEERING) 

7. 'll111Ul)U~n1':i CAN BUS bbUUbWfl1l.J~~ 

8 . 'll111Ulj~n1':i':i~UU E-mobility 1'UV1'UV'UI'l1'1'Jvh?ld!V1'VllJ bb~:;1tJ':i bbfl':il.JA1Uf)l.1 

9. 'll111ulJ~m':i':i~uutJ':i:;~ 1 vJvh 1 'UEJ1'UV'U I'i u~:; 1 U':ibbfl':il.JA'JUfll.J 

10. bfl~'€l.:Jlbfl':i1:;~?1l.J':ii"tl'U:; V1'UV'UI'l1~U~I11 bb~:; V1'UEJ'UI'l1 'I'Jvh 

11. bA~'€l.:JlbA':i1:;~?1l.J'€l.:Jflmb~~~qjqj1t"IJb~'Ub'll'Eli1 'UEJ1'UV'UI'i 
' ' 

12. bA~'€l.:Jl bA':i1:;~Q'U'"J'Ubb':i.:J~'U?I.:J 1000 v G1'1 V!-rUbbUI'l bl'l'€l~ 'Vl~'Elbb'Vl~.:J~1V 
'\J 

'lleJ .:J V1'UV'UI'l1~u~l11 bb~:;EJ1'UV'UI'l1 'VJ~1 
.., 

d d Cl.l d 

l.Ji"1V~~b'€JVI11111.:J'U 

5.1 . "qi11U~u~m·mul'lbl'le:J~'<it;lb'VJ~1bb6'l ~ m'<i-;ij'l11m'<iw6l,:j,:j1'U 
Ui"~nvuiX1v 

5.1.1. 'qi'IU~U~nl'<ibbUI'ILI'lv~'<it;lb'VJ~1 

5.1.1.1. '<i1tJ6'l~LBVI'l~11tJ 

~1'U'"J'U 1 '11111 • 
~1'U'"J 'U 1 '15111 

' 
~1'U'"J'U 1 '15111 

' 
~1'U'"J'U 1 'lll11 

' 
~1'U'"J'U 1 '15111 

' 
~1'U'"J'U 1 '15111 

' 

~1'U'"J'U 1 '11111 
' 

~1'U'"J'U 1 'll111 
' 

~1'U'"J'U 1 'll111 
' 

~1'U'"J'U 1 'll111 
' 

~1'U'"J 'U 1 'll111 
' 

~1'U'"J'U 1 '15111 
' 

~1'U'"J'U 1 "!.11'1 • 

~1'\..!'"J'U 1 '!J\91 • 
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bU'U'lli11 V1 111~'€l.:JV11.:JIX1'UbV1A 1 'U 1~~V1'UVWJ\1 'I'Jvh ~'€l'€lnbbUUl.J1b ~'€11 -til 'Unl':i b~V'Unli"?leJ'U 1111mU~1 ~'1li11V1111~eJ.:Jd 
' ' 

~ ~ Plfl~1 b~ V'J tlUi" ~UU~111 n1 i" bb u 1'1 bl'l '€)~~ bU'Ubb VI~.:!~~.:] .:Jl'U'Vl~ fl'lJ'€1-:Ji"tl V'U 1'11 '\'Jvh 1 'U'1li11V1111~'€l.:JU':i~ n 'EJUIX'"J v 
' 

bb Ul'lbi'IB~'1li'il11~h~vl.1 1vveJ'U'I'JeJ?Ib 'VJI'l (LifePo4) ~~Bl.Jnm~uu~l11m':i bb~dlv.:Jn'U ~b~V'U ?11l.11 '<i t~1'111~ 1 A11l.J 
'\J 

IX1 'U V1 1'U bb~~~1A'"J1 l.J ~'lJ'€l.:Jbb Ul'l b l'l'€l~'1l111V1111~'€l.:J'€l'€lfl bb u u 1 ~?11l.Jli"tlPlfl~111il~.:J bbl'i~'U~1'U'lJ'€l.:Ji"~ UU 1 U~'U~.:J~'U?I.:J 1\il 
, , c#JI 'U 

mJ1.:J?I~I111fl bb~~U~'El 111JlVJsit.:J'1l111V1111~'€l.:J~bd'El'Vl1n1i"b~V'U~ hJuBEJflll~.:Jd 
' '\J 

'"~" CJ.k.jQ 1Jm1un"""" "'~" . ~~. ···""""" .,~.c:::::£ ···""""" 



1) rn~lV1fl 'HIJ;ih't.IVll't.li11CJ 1't.I'Ue:J~bb'\JI'lbl'le:J~ (Battery internal resistance 

measurement experiment) 

2) f11"ill'lfl11:W~'lJu-!lbb'UI'lbl?lu~ (Battery capacity measurement experiment) 

3) ml'l'1~'t.l~l't.lnl~~?l'll1i"il (Discharge Curve) 'W~-N~l't.I'Ue:J~bb'\JI'lbl'le:J~(The basic 

discharge curve drawing of the battery) 

4) m~iLfl~1 :::~nnv.Jm~~?l'llli"il'W~~ ~ l't.I~LLI'ln~h~n't.l (Analysis of different power 

discharge curves) 

5) rn~Vll?l~e:J~m~~?l'llli"il'W~~~l't.I'Ue:J~bbLJI'lbl'le:J~ (Analysis of different power 

discharge curves) 

6) rn~VlVl~e:J~m~~?l'llli"ilm:::Lb?lfl~~ (Constant voltage discharge experiment) 

7) rn~VlVl~e:J~~~A1~:::LJLJ~Vlnl~bbLJI'lb!?le:J~ (BMS management system setting 

experiment) 

8) rn~V1Vl~e:J~lV1bb~~vl''W'Ue:J~11ml9le:J1 (Motor voltage measurement experiment) 

9) m~V1Vl~e:J~lV1fl1111b~l~e:JLJ'Ue:J~11ml'le:Ji (Motor speed measurement 

experiment) 

10) m~VlV1~e:J~m~~~r11~LJmrumLJ~1111e:JLI9le:Ji (High-voltage motor drive 

controller setting experiment) 

11) rn~V1Vl~e:J~m~i'Vlfl~'t.lnl~vl1~l't.I'Ue:J~11ml'le:Ji (High-voltage motor operation 

wave measurement experiment) 

12) rn~VlV1?1e:JLJnl~lVlbbLJLJ1V1'W1ijmb~:::bbLJLJfl~~'Ue:J~fl't.lb~~ (Dynamic and static 

measurement experiment of accelerator pedal) 

13) nl~Vll?l~e:J~m~·tni"ilbbLJLJbb ~~vl't.lfl~~ (Constant voltage charging experiment ) 

14) rn~VlVl~e:J~rn~'llli'OJbbLJLJm:::bb?lfl~~ (Constant current charging experiment) 

15) rn~VlVl~e:J~nl~'llli'OJbbLJLJbb~~vl't.lbb~:::m:::bb?lfl~~ (Constant voltage and constant 

current charging experiment.) 

5.1.1.2. ~1tJ6'1::bBtJV1'V11'1b 'VlPiilPI 

1) bbLJI9lbl'le:J~ ~l't.ll't.l1lJ1Jmmil 18 b"ll~~ 
- btl't.lbb LJI'lbl'le:J~'llUV1~b~CJ11 1Be:Je:J't.I'V1e:J?Ib '1'11'1 ( LifePo4) 

- VlnVlbb ~~vl''t.l1lJ1Je:Jt~nil 3V, 8AH 

5 

2) ~lme:JLJ~l't.ILJ't.I'Ue:J~'l!Vlbb LJ191b!?le:J~ bb .Wflb ~mJe:J~n't.l vll'OJ1nl?IV11 LJ~~ bb?l~'U't.llV1flll11'Vl't.l1 
' ' 

1lJ1Je:Jt~ni1 3.0 1111. Lb~d1t~~e:Jm~G1'~bn!?l 
' 

3) lie:Jumruue:J~ n't.lbb LJI'lb!?l'EJ~ e:Je:Jmb LJLJ 1 ~~b~CJ't.l?ll111~(1V1Vl~e:J~ b ~e:J11~e:J 1~ ' ~ 

4) li?til'l~UB-:Jn't.lbbLJ!?lb!?le:J~bbLJLJ\JmQ't.l 
' 

5) e:Jumru'llli'OJbbLJ!?lb!?le:J~ 
' 

- V1nVJ1lJ1Je:Jt~nil 6ov, 4A -w{e:J11l4-:Jni'Wm~-rLJ{m~'llli"iieJ'!?l1wm 
~ 

- li'Vl1J1-oJmb?lVl~~~?lm'Wm~ru'll11-oJ LED 

- ?ll11l~()H''ll1i'OJbb LJ!?lbl'le:J~~b~m..J 1~ 
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6) L"ll'UL•1m1~1Vl'h.r'JIYlvru"vtf1ijLL'UI'!LI'leJ~ "ill'Ul'U 4 n~:w 
' " ' 

- ~\11~.:~ HIK1uuu'1Jv.:~ LL ui'!L~'~v~ 
7) i1vtlmru~\iln1'Hb'\.JI'lbl'leJ~bb'U'I.J BMS 

' 
8) vLJmru:wvi'1LI'lv4nT~'ln1'0J LLG'l:-! rnu A:w 

' ' 
- bb~.:i~'U~fl\Ylf11~1i-:~1'U'1ll.:ihhJ'eJtJf111 4-50V m:-;LLG'I~tl\YIG'I.:!G'IIYl1lJ'lJ'mJfl11 20A " , 
- jj~:-!'U'Ufll'Ufl:Wf11~'l!11'0J bbG'l:-! ~G'I'll11'0J , 

9) ihn.JmruAluA:w:wB bi'IB1 bb uubb ~.:J~'UG'I.:J , , " 
10) :wmi'IB1m:-;bb?~m.:~bb'U'UHLblJG'1.:~~1'U 

- ~niYlLL~.:~~u1lJ'lJ'mm11 50V Vl~B~n-J1 

- ~niYln1~-:J1lJ'lJ'mm11 400W Vl~B~n11 

- All:Wb~TVlniYlG'I.:JG'IIYl1lJ'lJ'mJfl11 2500 ~Bul'im.nVi " , 
11) iiR'ub~.:J~1Vl.YurnuA:w:wmi'IB1 , 
12) ii?~ll'l~nruLb'OJ ~1Vl.YULU\Ylf11~vi1.:~1'U , " 
13) ~'U 1til:-;'V11Yl~W.:Jiifll1:W LU'UU'Ud'U b~elflll:WD~'WliYlJlCJ 
14) ii'1lB.:J~1Vl.Yu btl'UBD mrum~'Vl\YIG'lel-:1 

' 
15) ?~1:w1~t11-1fnm:-;uu1 '!Alvh 22ov 11K l'j~-eJ:w&i\11~-:JBLJmruuB.:Jnum~~l , 
16) BLJmruu-eJ.:~nu l'j~-eJu'ilmL?~\Yl.:~~~Lb~.:~~ubb~:-;m:-;Lb?~ , 
17) b'VleJ~ijt!G'l~\Yl'Vl\Yl?~Bu 1-1lb~B'Vl\YIG'IeluG'Iml'jm~vi1-:J1'U'lJB.:J~l'ULJ~:-;nBul'i1-:J 1 '1JB.:J~umru 
18) '1J'U1~'1JeJ.:l'l!~'Vl\YIG'leJ.:i1lJ'lJ'eJCJf1'J1 1300 :W:W. X 500 :W:W . X 1700 :W:W . (f\d1:WCJ1l X flll.:J , 

X G'l-:1) 
" 

19) 1A~.:JG'I~1.:~ L U'Ub Vl~nl'luiKlCJ~bfl~B'UVl~BB~ij d1t~:w ~uii~BG'I1:1Jl~t1~Bn 11K 
" 

20) bA~B.:J1~m:-;bb?~1'!AlvhbbG'1:-!bb~.:~~u1'1All~h1u~t1CJ'W~ "ill'Wl'W 1 bA~B.:J 
- bU'Ubfl~B.:Jiivl\11'1J'U1\Yl 4 Vl~fl fll1:W~:-!LBtJm:-;~u1lJ'lJ'-eJCJn11 10,000 counts 

- G'll:Wl~tll\11 bb~.:J~'U1'\Alvh, m:-;bbG'11'\Alvh, fld1:W~1'U'V11'U , fldl:W~, fldl:WI'im~B-:1, 

11Yl1BIY1, ~ruVlJJij, Capacitance, Zlow-low impedance Vl~el:IJ1f1f111 

- 'OJBLLG'IIYl.:~~mLuu Backli~ht ~G'11m~t1LJ.Yurh 11K ,111 '1Alu1CJ~1Vl.Yu~B-:~?~11.:~~ 

IKl'UVl~.:J~l bfl~el.:J ' 'W.:Jni'U~l'Urh bb 'U'U True RMS bb~:-;ii'W.:Ji'U~el.:J.Yum~u'UVin 
.., 
'1JB:Wmb uuuG'l'V1'5 " ,, 

- iiml'l~\il'Uflll:WDG'lel~JlCJ CAT Ill 1000V, ii:wlm\il'U CE, UL, CSA ~el.:~.YubbG'l:-!lJ 
~ ~ 

~:-;uuu-eJ.:Jtl'U IP671~mbG'IIYl.:JVl'lJ'1LA~B.:JB~1-:J-a'~b'OJ'U Vl~B:w1nn11 

- ii~1'Uf11~l\YIA1Lb~-l~'W1'1All'l~.:J (Vdc) 1tK~.:Jbbl'l100mV-1000 V Vl~vn11-:Jn11 All:W 

G'1:-!b~CJ\Yl~l~~1lJ:w1nn11 0.01mV 1~tJlJA1fl'Yl :WLblJ'UEJ1 0.09% of reading 1u 

'Vlf1~1'Ul\Yl'Vl~B~n11 , 

- iJ~1'Uf11~l\YIA1m:-;bbG'I1'!Alm.:J (Ide) 1tK~.:JLLI'i1 mA-10A Vl~Bnl1-:Jf111 rn1:w 

G'1:-!bBCJIY1~1~~1lJ:w1nn11 0.1 mA 11YlCJlJA1fll1:WbblJ'Ucl'1 0.3% of reading 1u'Vln 

~1'Ul1Yl'Vl~v~n11 

•• ~ •. U.~.""""""" •• ~. ···~""""" •• ~. ~ ···"''""" 



- :W~1tlm';il'~r11fl'J1J.J~h-w'Vl1t~1vl'~.:Jbb~ 10on ~'l 10oMn vt~8rr1'1-:Jn'J1 rn1J.J 

fl~bBt.J~~1~\?lhJJ.J1nn11 o.o1Q b\?lt.J:!JA1fl'J1lJbb:W-w~h 0.2 o/o of reading 1-w~1tl 
V .; ~ d I 

1~1'1161\?1 Vl';i8\?lnJ1 
' ' 
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- :W~1tlf11';il\?1A1bb';i'lvlt!1 vJ61ii'u (Vac) 11'1~-:Jbb~ 1 OOmV-1 000 V vt~8nl1'ln11 fn1lJ 

fl~bBt.J~~161~1:Wmnn1 1 O.OlmV 1~t.J:WA1flJ1lJbb:Wt!~h 1.5 o/o of readino 1-w'Vln 
' ::> ' 

~1tll\?lvt~8~n11 

- :W~1tlf11';il~A1m~bb611vJ61ii'u (lac) 11'1~-:Jbb~ 1 mA-10A vt~8nl1'ln11 flJ1lJ 

fl~bBt.J~~1~~ 1:WJ.J1nn11 0.1 mA 1~t.J:WA1flJ1lJ bb:Wt!~h 1.2 o/o of reading 1 t!VJn 

~1tll~vt~8~n11 

- :W~1tlf11';il~A1fl'J1lJ~11'l':i11n 100Hz- 10 MHz vt~8nl1'ln11 Fn1lJrl~bBt.J~~161~ 
' 

1:WJ.J1nn11 0.01 Hz 

- l~A1fl1D161lbblilt!Vi 11'l':i11n 1000nF-1 OmF vt~8nl1'lnl1 Fn1lJrl~bBt.J~~161\?11:W 

J.J1nn11 0.1nF 

- ffithbLmlJ Manual data logging 1m:W'IJ8t.Jn11 100 1'11 bbfl~hhbbmlJ 

Auto/event logging 1m:W'IJ8t.Jn11 2,000 1'11 

- 611lJ1';im8-:J-ru f11';il~fl'J1lJ bblil n~1'l'll8'l8ruvtn:W1vl' 
' " 

- 611lJ1';it1l~A1 Harmonic ratio 11'1 · 

- :WmE.Jm';i1oV'l1tl'll8'lbb'Uiilblil8~ 1:W'!J8E.Jn11 399 ~lblJ'l1~mb?l~'l1t!L8n611';i 
' 

~ ~ I Q.J 

bbfl(i)\illf\81'18 tJ 1-:J'l!~ b ':iltl 

- :W611CJl\?l~ruru1ru ~1tl'Jtl 1 'l!~ 
"" ' 

21) :Wr1:W8m';ibi'l1tl.fl1tr11 'VlCJvt~8.fl1tr1eJ.:Jnntr ~1tllt~1:W'IJ8vn11 1 'l!~ 
" "I ' 

"' d 5.1.1.3. ~1CJii'l~bm.J~B'U 6J 

1) u~,;-'Vl-rut.h~n-wArum'\l'l~tlA1 bUtl';i~CJ~nm 1 u ':il1nm';i1oil.:J1t!LJn~ 
' 

' 

2) :Wm';i~~8mJ.J1~nuuflmm'll8'llJvt11'VlEJ1ii'CJ 1:W'!Je:Jvn11 5 fltl bbr;'l~-ru~~'l!8'\JA11-il~18 
' 

m';i!Jn8mlJ ':ilt~n11uflmm':il~611lJ1';it11 oV'l1t~1vl' 
' 

5.1.2. ~~t.l~u~m~m~~~m~'V'16l.:J.:J1'U ~1'\J'J'U 1 "lj(9) • 
"' <V 1 5.1.2.1. ~1tlii'l~b8tJ~'Vl1 t.l 

bUt!'ll~'Vl~r;'l8'l'Vl1-:J\?l1-wb 'Vlfl1 t~lr;'lvm-w v-wlil'1 vJ~1~88 n bb uum b ~8 1 o1i1 -w m';i b~ E.Jt! m';i618t~l\91EJ bu'\1'11~'ll\9l'V1(9)(;'18'l.Q 
' ' 

':il~flntr1b~CJlnm~uu~LJ b LJ81mLJ168 blil811 tl ';itlCJtllill vJ~1~-:J n1';i'l'11'l1tl'll8'l';i~'\J'\J~LJb LJ81 fl1LJ161lblil81 bb 'U'\J'll11':il 
' ' 

b ~lbbr;'l~ bb '\J'\J'll11':iloil1 '1(;'1'1 b ~mb61\91-:Jbm'l61~1'lbbr;'l~m~mtlm';i'l'11'l1tl'll8'l';i~'\J'\J~ b LJ81mLJ168 b\?1811 tl';it1CJtllill vJ~1 
" 

~'l'Vl\9lr;'l8'l88mb uu 1 ~611lJ1';it1Plntr11\?l~.:J bb~~tlfli1tl'll8'l';i~'\J'\J 1 D':iltl~'l~tl61-:J1\?l8~1'l61~ m n bbfl~Dfl8\91JlCJ '1J\9l'Vl\9lr;'18'l 
"' " ' 

:W b d 8vt1 f11';i b~ E.Jtl ~:W'!J 8CJ n11vi'\l-d 
" 

"'~" Q1 ... ~,.ooum>unO> "'~" · · ·~· · ·"''"n" "'~" .. ~ .m>tin1> 



1) b vhrvhrrnJb .U1 h 1rr~~?l·h:~ bb&=l:;~'"J'U'\.J~:; ne:Ju'Vl~fl'Ue:J~~:;uu~'\.Jb'\.Je:J'~rn'\.J1'tlbmJ1 
~tltJ'U\911 vJ.Yh (To understand the structure and main components of 

electric car super capacitor system) 

2) vl'1rn1:wb .U11 "V'Vl~nm~v11~1'U'Ue:J~~:;uu"/l'\.Jb ue:J1rn'\.J161ibl'le:J1~m.J'UI911 vJvh , 
(To Understanding the working principle of electric car super capacitor 

system) 

3) b~e:Jvl1Fn1:Wb'lh1"Vm~'ln1"Ve:J~1~~11'lb~1bb~~m~m'Um~'ln1"V-li'1 
(To carry out the operation of fast charging, slow charging processes) 

5.1.2.2. ~1£J~~b~hJI'l'Vl1.:!b'Vl~il~ 

1) ~1bnu'\.J~~~~'\.Jb'\.Je:J4rn'\.J1'tlbl91e:J1 (Super Capacitor) : hJ'!Je:JtJflll 1000000 MFD, 

25VDC 

2) :wml'le:J1m~bb?lm.:J (DC Reduction motor) : DC24V, hl'\Jmm11 200 ~e:J'U~e:J'U1Vl 

3) :We:Jbl'le:J1m~bb?I\91~-:J(Brush DC motor) : DC24V, 1lJ'!Je:JtJfll1 6000 ~e:J'U~e:J'U1Vl 

4) DC bbe:J:WUiJbl'le:J4 

5) fl1~'ll11"Vb~'"J 

6) nl~'ll11"V4l'1 

7) ijn1~?lfl~'U'Vl~e:J~:w~~qJ~mm1Lb?ll'l.:JV!'IJ1bb~.:J1-:J"V~fl1~Vll'l&'l'iNe:J~1-:~il'lb"V'U 

8) ?l1:w1~tJ1offnm~uu1'V'J~1 22ov 1il 

9) lfl~ -:1?1~1~ b Zl'U b Vl~flyj'Uil'"J tJ~bfl~e:J'UV!~'i)'i)&'liJ b \itJ :w ~'Uij ~e:J?l11Jl~tl~e:Jfl1il 
" 
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10) 'UI'l'Vll'l&'le:J.:Jij'U'Ull'l1lJ'!Jm.Jfll1 1300 :W:W . X 500 :W:W. X 1700 :W:W. (Fn1:WtJ11Xfll1-:!X?I.:J) , " 
11) bfl~e:J.:J11'lm~bb?11'V'J~1bb&'l~bb~.:J~'U1'V'J~11'U~tltJ'U~ ~l'U'"J'U 1 bfl~e:J.:J 

- b'IJ'Ubfl~e:J-:~ijv11'l'U'U1\1l 4 V!~fl fl11:W&'l~bBtJI'l~~~u1lJ'!Je:JtJfll1 10,000 counts 

- ?l1:W1~t11'111 bb ~.:J~'U 1 'V'J~1. m~LL?11 'V'J~1. Fn1:W~1'UV11'U, rn1:w~. A11:W~e:Jb~e:J-:~, 
11'lle:JI'l, ~ruV!JJiJ, Capacitance, Zlow-low impedance Vl~e:Jll1flfll1 

- "Ve:Jbb?I\11-:J~mb uu Backlight ~?l1ll1~t1'\.J1'ur111il, ij1 'V'Ju1tJ~1Vl1''U~e:J.:J?ll1-:J~ 
ill'U'Vl~.:J~'dbfl~e:J.:J ,.W-:~n~'UB1'Url1bb'U'U True RMS bb~~ij.W-:~~'U~e:J-:~1'um~U'UVlfl 
oU'iJ:W~bb 'U'U'U~VlD 

" "" 
- ijll1191~1i1'Ufl11:WU&=le:JI'lilt.i CAT Ill lOOOV, ij:W1(;1~1i1'U CE, UL, CSA ~e:J.:J1''Ubb&=l~ij 

~ ~ 

~~'U'UDe:J~n'U IP67ll'ltJbb?ll'l.:JV!'IJ1bfl~e:J.:Je:J~1-:!otll'lb"V'U Vl~e:Jmnn11 
- b U'U~~I'lilru.vi~ijbfl~e:J.:J'Vll.l1t.Jm~fi'1Vl~e:Jmmli1'Um~~~(;l"V1nn~mb~ b Vli"lt.J 1 ~tJ 

"' ' ' 
Vl~e:Jm:w~m 

- ij~1'Um~1'11lrl1bb ~.:J~'U 1 'V'J\91~-:J (Vdc) 1il~.:Jbb~ 100mV-1000 V Vl~e:Jfll1~fll1 Fn1:W 

~~bBtJ\11~1~1'11lJmnn11 0.01mV 11'lvijf11Fn1:Wbb~'UV1 0.09% of reading 1'U 

Vlfl~1'U1'111Vl~'i)~fll1 
' 

- ij~1'Um~11'lr11m~bb?I1'V'Jm-:~ (Ide) 1il~~bb~ 1 mA-10A Vl~e:Jfll1·:Jnl1 fl'"Jl:W 

~~ bBtJ\11~1?ll'l1~mnn11 0.1 mA bl'lt.Jijf11Fn1:Wbb~'UV1 0.3 % of readino 1 'U'Vlfl 
' ::> ' 

th'U11'1Vl~e:J~fll1 

.,~llJJJ .... M """n""n" "'~" ... ~.n""n" "'~" q;:. n""n" 
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- ii81'UflT~i'~rhrrn:w~huvnu 1~~-:m~ 1000 ti.:~ 100M0 Vl~e:lfll1'1fl';h m1:w 

~~b~CJ~~1~~hJ:w1flfll1 0.010 1~CJlirhrr-;J1:Wbbl.l'UEJ1 0.2 % of reading 1u81'U 

1~~16'1~ Vl~e:J~fll1 
' 

- ii81'Ufl1'~l~~1bb~'I~'W1~6'1~'U (Vac) 1~~-:Jbb~ 100mV-1000 V Vl~e:Jfll1'1fll1 fi11:W 

~~b~CJ~~16'1~1l.l:IJ1flfll1 0.01 mV 1~CJii~1fi11:Wbbl.l'UEJ1 1.5 %of readino 1'Wvtfl 
' :> ' 

81'Ul~Vl~B~fll1 

- ii~1'Ufl1~l~~1m~bb6'11~6'1~'U (lac) 1~~-:m~ 1 mA-lOA Vl~e:Jfll1·:Jfll1 m1:w 

~~b~CJ~~1~~ 1l.lmflfll1 0.1 mA 1~CJii~1fi11:Wbbl.l'UU1 1.2 o/o of reading 1'WVJfl 

~1'Ul~Vl~e:J~fll1 

- Jj~1'Ufl1~l~~1fi11:W~1~"'J1fl 100Hz - 10 MHz Vl~e:Jfll1'1fll1 fi11:W~~b~CJ~~16'1~ 
' 

1l.l:w1flfll1 0.01 Hz 

- 1~~1rm.J1"8bbiPl'UYi 1~"'J1fl lOOOnF-1 OmF Vl~e:Jfll1'1fll1 fl11:W~~b~CJ~~16'1~ 1l.J 
' 

:W1flfll1 0.1 nF 

- iihhbbm:w Manual data logging 1~l.lue:JCJfll1 100 ~1 bb~~hJ~bbm:w 

Auto/event logging 1~l.JUe:JCJfll1 2,000 ~1 

- 6'11:W1~me:J.:~~um~1~fl11:Wbb\Plfl~1'1'1.1e:J'Ie:JruVlflin~ 
' " 

- 6'11:1J1~fll~~1 Harmonic ratio 1~ 

- iimtJm~1-ii'.:~1u-ue:J.:~bbuiPlb\Ple:J~ 1l.lue:JtJn11 399 -&11:w.:~1~mb6'1~.:~1ube:Jfl6'11~ 
' ~ ~ I Cl.l 

bbfl\Pl\Pl1 ~e:Jfle:JCJ1'1'll~ b "'J'U 

- ii6'11CJl~~runnru "'il1'W1'U 1 'll~ 
"" ' 

12) Jj~ije:Jfl1~ 1 off.:~1'Ufl1~11 VlCJVl~e:Jfi1~1B'Ifln~ "'il1W'U 1l.Jue:JCJfll1 1 'll~ 
" 01 ' 

.. d 
5.1.2.3. ~1CJ~~bBCJ~B'U 6) 

1) u~~vt-ruu~~nuArum~~url'1bU'U~~mmm 1 tJ "'J1flfl1~1-ii'.:~1uun~ 
' 

2) Jjm~~vmm:w1~nuuAmm-ue:J.:~:wVl11vtCJ1~CJ 1l.lue:JCJfll1 s fl'W bb~~~u~~'lle:J'U~11-ii'~1CJ 
' 

m~!Jne:Ju~:w "'J'Ufll1'Uflmm"'J~6'11:W1~fl1 -ii'.:~1u 1~ 
' 

5.1.3. 'll~tlnCJ1'UCJ'WIP11l'l.Yhuil~ suv ~1'U'J'U 1 'll~ 
' ' 

5.1.3.1. ~1CJ~~bBCJ~~'J1u 
'll\Pl!Jfl CJ1'U CJ'U IP11 ~Yl1'llii~ suv b u 'U 'll ~ ~ fl1 'U fl :IJ fl1 ~ Yl1 '11 'U ~ 1 CJ ~ ~ 'U 'U ~ib~flVl~e:Jii fl~ 

, ' 'I , tl 

6'11:W1~m~tJ'UfbntJ1nu ~~uub mfl, ~~uu 1 ~Yl1~e:J.:~6'111.:~, 1 ~~qJqJ1rub~tn, ~qJqJ1rut~e:JCJ, 
1 ~~qJqJ1rubb~'lb~e:J'U~1CJ\Pl'Ube:J'I b~e:J~~'U'Ubn~UqJVl1 ~~e:J:w 1 ~bb6'1~'16'lm'W~, ~~'U'Ubfl~e:J'ICJ'UI'i" 
bfl~e:J.:~u-rummi'l ~~uuD'.:~fi'u b~mmuA:w~1CJ~~uu 1 ~Yl1, ~~uubntJ{ ~~uubfl~e:J.:~ci1.:~bb~~ ~.:~ 

' 0 
" " a I " " ~ •• 1. ':1 • I ~ •• 1.':1 ~ " ~ '"' .., ~I 

fl1~'1 ~~uum~"'Jfl:We:J'I'U1'1 u~'U~'U nm1, u~~ IPl ~ Ym1 b"ll'Uvt~~~e:Jfl, ~~'U'U bG'ICJ'I bb~~1VlCJ b u'U 
" ' 'll~~6'11:1J1~f!.rrubfl~m.~1~ ~~e:J:w b 'U1~1Pl~'I~'U~oJ1 b6'1'Ue:J~:W~1 CJVl11.:~~.:~ bm1~~Vl~e:J~1~'1 bfl~1~~ 

, I '\ '\ I 

Jj b u ~ flij e:J IPl ~ .:~ ~ u b ~ e:Jvt ~ 6'1 e:J u ~ ru ru 1 ru "iJ e:J ~ b u 'U 'll m ~uu CJ 1 u t1 'U 111 V1 t1 fl t:-.~~ IP11 Vll-1 6'11 m ~ t1 
, "'"' , 'U 

bfl~e:J'U~1tJ 1~6'\~mn 

,~.aA ... N '""""""" -·~· ··· ·~·""""" •• ~. ~""""" 



5.1.3.2. 'a1EJ~~b~lf.J~'V11-:!b'VIfl'UR 

1) PM Synchronous Motor :wm~e:JflvHhhhJ'e:JtJn11 140 bb~~JJ'1 bb~~uV~1llumm11 

340 oW11'i''WI.:WI'l'~ I.I.'UMI.Me:J1~ Lithium-ion 

2) <U''U bfl~e:J'U~m,'fu1 

10 

3) lJbb'U~b~eJ~ Lithium-ion ~1'U1'U 3 bb~N 'X1'll11"ilbb'U'U Type-111-il'mn1llbrh.J 7 'll:W. 

~1'VI-r'Um~'ll11"il 0- 100 %bbG1:::~1'll11'"ilbb'U'U Quick Charge 1-ffnm1llbn'U 50 'U1Vi 
' ' 

Vi~~vl'Ubb'U~b~e:J~ o -80% 'V!~e:J ~n'i1 

4) ~:::'U'Ub'U~nbb'U'U ABS ('W~eJ:w~:::'U'Um:::"il1tJbb~~bmA , ~:::'U'Ub~~:Wbb~~bmn lii'1t~ 

~ib~n'Vl~e:Jun~ ) 

5) iJ~~G'l:Wu~ilt~ (Air Bags) ~'VIU1 + lii'1'UoU1\l, ll1'UU~Jltl 

6) iJ~:::'U'Um:::"iln 1 vHh 
7) m.J nd tW:W1 ~ ~ ~1 'U fl'l 1:\.J'\JG'l eJ VI il tl ' .., 

- ~:::'U'Ufld'UA:Wm~'Vl~~l'l'T5~ 1 'U~~ ( ~:::'U'UUeJ~n'U~eJ'VI:W'U'lfl~ bbG'l:::fl'l'UA:Wm~~'U hm) 
' ' ' 

- ~:::'U'Und~"il1tJbb ~~b'U~fl 

- 1'11tl'~u~ilt~ 
d Q,J .c:). QJ 

- b 'll:W'llVI'U~.fl() 

- iJ~:::'U'U\?1~1 "il?le:J'Ufl11:W ~V~'\J n~'lle:J~G'l:Wt~1~ 

- iJ~:::'U'U~~m~~hm~tJ~ 

- iJn~eJ~ 

e:J'\J nd ru:w 1 ~ ~ ~1'U fl'd 1:\.J ?I::; Vl'l n?I'U1 tJ ' .. 8) 

- Cruise Control 

- iJm:::"iln:WeJ\loU1~'\J-r'U1 'lflvh 

- ~:::'U'U'W1~:W1~tJ'W11bdeJ{ 

- ~:::'U'Ubbe:J{ (bb'U'U~~\?le:JG'l) 

- ~:::'U'U'W1~:1J1~tJ~G1~Yl~n~'U 
- tl:w fl'l'Ufl:W bfl~e:J~ b~tJ~'U'U'W1~:W1~ tJ 

' ' 
- iJ~:::'U'U?i'~m~lii''lm~tJ~mtJ 1 'U~fl bbG'l:::~:::'U'U?i'~m~~1'U?I:IJ11'VI1 'lt'l'U ~'U'VI11'11bb'VIU~ 

r~m{'Vl bUV~~:::'U'U'\J-r'UeJ1nlA 
~ d ~ 

9) 'UVI'U1~\?1 bb 'U\?1 bl?lm~fltJ'U\?1 EV 
' 

- lJ~1'll111?1'llUVI Type II 'VI~e:J Quick Charge 

- iJ~:::'U'U'll11'1?1bb'U'U~1'U~ 0-80% (Quick Charge) ~~:::tJ:::bdG11hlbn'U 50 'U1Vi'VI~e:J 
1-il'nG11Ue:JtJn11 

- iJ'UV~ueJ~n'U 1 'lt'lvhbn'U'VI~e:Jue:J~n'Ue:Jumru'll111?1'VI~e:J~n11 
' ' 

- iJmi?1~~1'U IP67 ~'lb'1J'U:IJ11?1~~1'W1'Um~ue:J~n'Utl1 bbG'l:::~'U 'VI~€l~n'i1 .., .., ' 
- ~eJ~eJ~.f11tJ 1~bfl~eJ~'VI:W1tJnl~~1 b~tJ'l n'UI'l'd~tl 'VI~e:J 11ii'-rme:J~"il1n'U~~'VI~~~\?1 

~ ~ 

" ~fltJ'Uii~'U 1 
10) iJ~ije:Jm~H~1'U.f11~11'VItJ'VI~e:Jm\·nei'~n~~ ~1'U1'W1ll'LJ'e:JtJn11 1 ~VI 

"'~·~· · ·~"'"""""" "'~" ''~"""""" .,~ ... 4 .. .. """"" 
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"' d 5.1.3.3. 'a1V6l:::beJV~HJ'U 6) 

1) u~~Vl-ruu~:::n'Uflrum'W~'W~1Ltlu~:::t~:::nm 1 u "il1nm~1-tl~1'W'\.Jn~ , 
2) ilm~~~e:Jm:w1'!Xnuuflmm'lJe:J~:wVI1iV1CJ1~tJ1:l.i'Uewni1 5 fl'W LL(I:::-ru~~"lle:JUI'h1-1i'~1CJ , 

m~rlne:Ju~:w "il'Wfli1uflmm"il:::?l1:W1~rt 1-1i'~1'W 1~ , 

d ct ~ 
5.1.4. Lfl'ael~lll~~'Utl 3D li!1'U1'U 1 "UI'l • 

"' "'1 5.1.4.1. 'a1V6l:::beWI'lVI1 tJ 
Ltl'We:J'\.Jmrum~-r~~ e:Je:JmLuu:w1~1VI-rumCJ'W~ :w1'W~e:J:wnuml'e:J~~:::~ue:JI'l?l1VIm~:w 2 ~l L(I'W~e:Je:JtJ~fle:J(I~~ 

, , 'U 

L~~:w 1:1.i.Ue:JCJfll1 20 :w:w. fn1:W~:::LBCJ~1:1.i.Ue:JCJfll1 5 MP Lfl~e:J~?l1:W1~rt1~1~~fn1:W?l~~1~n'W1m~'We:J~nu~~Vi 
'U 

LBn"li LL~:::?l1:W1~mh~1'W"il1flfl~e:J~~~LLvJ'WVI:W'Wnm~~:::CJ:::~~LL~ 1600 :w:w. ~~ 2500 :w:w . LL~:::ffitJ~LLm:w~~r'l'W~~e:J 
, 'U 

~r!CJ'W~ 4 ~e:J LL?l~~f..J(ILL'U'U 3 iJ~ 

1) "1llllL'lJCJfl1~VI:W'W'lJe:J~~e:J , 
2) VIU1"ile:J 1-tl~1'Wilm~~.n 1~1'11:WVI~flfl1~e:Je:JflbL 'U'U 1m otl~1'Wmh~'\.J(Ie:J~JlCJ LL(I::: 

?l:::mn?lU1CJ 

3) 1-tl~1'W 1~e:J~1~VImnVImCJ 

4) 1~ile:JtJn~ru1~~1U'W~e:J 
' 

5) 1-tl~1'We:J~1~~mtie:J~LL(I:::LL~'WV1 
6) i'~LLfl'W:W:W 1 V1 LLfl:WL Ue:J4LL(I::::W:WV1-r?lvlVIU1LL(I:::VI~~ 1~e:J~1~~l~L ~l , , 
7) iJYJ~n-B''W~1CJVle:J~:W:WLfl?lLI'le:J{ , 
8) ilm~LL?l~~f..J~'lJe:J~ Navigation bar 

5.1.4.2 'a1m'l:::bBV111V11~bVIflilfl 
.., .., . .., " 1) 
... 

1 "(j~ fl(le:J~IIl~r'l'WCJ'W~e:J:WI'lfll'Ufl:W 
'U 'U , 

' 
2) "1!~'\.J~::: fle:JULm"lle:J4fl~e:J~ 2 "(j~ , , 

3) fle:J:W~lLI'le:J{ ~1VI-r'U~1'WU~:::m(lf..J(I 1 "(j~ , 

- lJVI't.hCJtJ~::::Wl~f..J(Iflm~ (CPU) 1~Ue:JCJfll1 6 LLfl'WVI~fl (6 core) 1111CJlJfld1:WL~l 

~qjqj1ru'W1lafl1~'W~1'W 1~.Ue:JCJfll1 3.0 GHz LL(I:::lJL Vlfl1 'W 1~~L~:W~qjqj1ru'W1lafl1 \t;il 'Wmru 

~tile:J~ 1-tlm1:W?l1:W1~fl1 'Wm~tJ~::::wl(lf..J(\?1~ "iii1'Wl'W 1 Vl~lCJ 
'\J 

- Vl~lCJU~:::m(lf..J~flm~ (CPU) lJVI~lCJfll1:W"iii1LL'U'U Cache Memory ~l:W1'W~:::~u 

(Level) L~CJdtl'W'lJ'W1~ 1~.Ue:Jtifll1 12 MB 

- ilVI~ltJ'\.J~::::wl~f..Jm~mL?l~~m'W 1~t~ilflru~n'Nru:::e:J~1~1~e:J~1~VI~~ V1~e:J~ni1 ~~'If 
' 

• L tl'WLLf..J~l~"il~ L ~ e:J LL?ll'l~Jl1'W LLCJ fl"il1fl LLf..J~l~"il~VI~ fl~lJVI~l CJfld1:W"iJ1'lJ'W1~ 1~Ue:Jtl 

ni1 2 GiB Vl~e:J 

• lJVI~lCJU~:::m(lf..J(IL ~mL?l~~m'W~~~~e:J~mCJ 1 'WVI~ltiU~::::Wl(lf..J(Iflm~ U 'U'U 
'\J 

Graphics Processing Unit ~?11:W1~rt 1-tlVI~ltlfll1:W"il1VI~fl1'Wfl1~LL?l~~.fi1'W 

'lJ'W1~1~.Ue:JCJfll1 2GB Vl~e:J 

0 A-r 
~ ·- - '11 I ~\l'tlu .. ~u.v..L ......... ~ .. tJ'.i:::li1'Wm'.il.Jn1''~ ••~• .. ~ .... n,"n" ••~• .. ~""n" 



• iJvtU1 ti't.h~l-!'J~t:-1~ L Ylv LL?l~'l.fllV-l~iJI"'d1lJ?l1lJ1~ (11 'Ufl1~ 1-iJ'vtt.b tll"'11l-!~1'VI~fl 

1'Ufl1~LL?l~'l.fl1Y-l'U'U1~hJ.Wvt~fll1 2GB 

- ilvtU1tJfl11l-1~1VI~fl (RAM) 'll'iJ~ DDR4 Vl~tl~fll1 il'll'U1(il hJ.Wvt~fll1 8 GB 

12 

- ilvt't11tJ~~brh.Joffvl-!~ 'll'iJ~ SATA vt~v~rd1 'U'U1~1"111l-l~hJ.WvtJfll1 2 TB Vl~tl 'lJ'iJ(iJ 
'IJ ' 

Solid State Drive 'U'U1~m1l-l'<V1l.luvt~n11 480 GB ~1'UTU 1 vt'l11t~ , 

- ilDVD-RW Vl~tl~fll1 ~1'U1'U 1 VIU1tl 

- il'liv'IL~tll-l~m~'U'ULA~tloU1tl (Network Interface) LL'U'U 10/100/1000 Base-T 

vt~v~n11 ~1'U1'U 1l.l.Wvt~n11 1 'liv.:~ 

- il'liv'IL~tll-l~e:J (Interface) Lb'U'U USB 2.0 vt~tJ~n11 hJ.We:wn11 3 'liv.:~ 

- iJ bb '\J'U'Wl-1~ Lb~~ Ll-11~ 

- il~mL?l~.:J.fllV-l'lJ'U1~ 1l.l.Wvt~n11 19 D1 ~1'U1'U 1 vt"L11tJ 

4) LA~v'l'Wl-!~b~L"Iltlivt~tl LED ~'ll'iJ~ Network 1 LA~tl'l 

- ilm1l-l~~LBt~~ 1t~m~'Wl-!V-l1l.luvt~n11 600x600 dpi 

- ilm1l-lb ~11'Um~'Wl-!~'lJ11~1~1vt~um~~T\~ A4 1l.l.Wvt~nl1 18 vt.W1~e:J'U1Yl 

- ilA11l-IL~11t~m~'Wl-1~~~1vt~um~~1'1j A4 1l.luvt~n11 18 vtu1~m . .nY1 

- ?l1l-11~(1'WlJ~btlfl?l1~fl~'UVIUTeJI'l1 'U~~1Jl 

- ilvt'l11t~l"'11l-!~1 (Memory) 'lJ'U1~1l.l.Wvt~fll1 128 MB 

- il'liv.:JL~vl-ll'lv (Interface) LL'U'U USB 2.0 vt~v~n11 ~1W'U1l.luvt~n11 1 'liv.:J 

- il'liv'lb~e:Jl-l~e:J~~'U'UbA~e:JoU1tl (Network Interface) bb'U'U 10/100 Base-T Vl~tl 

~n11 ~1'U1'U1l.J.Uvt~fll1 1 'liv.:~ Vl~tl ?l1l-11~(11.ff.:J1'U~1'ULA~e:loU1t~H?l1ti Wi-Fi (IEEE 

802.11 b, g, n) 1Jl 

- ilm~1?im~m'lj1Jl1l.l.Wvt~n11 150 LL~'U 

- ?l1l-!1~(1H1Jlnu A4, Letter, Legal Lb~~ Custom 

5) v'l.Jmru~vALmn , 

6) 'lJ1~um~Vl~~v~u 1Jl1l.l.Wvt~n11 1 o" ~.:) 25" vt~v~n"l1 4 ~u 
7) ~1'UVIlJ'U • 2 ~1'U 

8) ~l-li'IA1'UAl-lbb'U'U8Le:J?lU 
' 'U 

5.1.4.3. 

2) ilm~~~e:J'U~l-1 1 ~nuuAmm'lJv.:Jl-lvt1iVlt~1~t~ 1l.l.WvtJfll1 5 A'U Lb~~~u~~'lle:J'Urht<ff~1t~ 
' 

m~~ne:J'U~l-1 ~un11uAmm~~?l1l-!1~(11 .ff.:J1'U 1Jl , 
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~1'U'J'U 1 "1Wl • 
5.1.5.1. 'a1tlt;l :: b~lt.I~~'JhJ 

b u'Um.J mruv mtl v'Uii bb 'U'U~vJv'i b~n·lhhvrr'U ~.:JI"l'U Ei'r;9B 
' " 

5.1.5.2. 'a1t~t;~:: bBt~~'Vl1-:~b'Vlfllilfll 

1) (;)GlUfl n tl'UiJ rr;n~ ~TUV11'U ~ eJ m 'a~ nvl'a BG'l.:} fl'd'"ru~ ~rv1chtu~l.:l~ oobthm bl"l'b'?i~'Ufll'a 
" " ' 

2) bb:!Jbb'a.:}~~BBfl1111 

3) bbvl'UVl~'Ub~~~?l1~1'am1.:}~1bbVl1J.:}~1-:J 11111 b~eJ1~LVl~1~tl'U'abl~'U 11'UVleJ.:JtJl£;n~ 

4) ~1VlCJ~fl1'a b~e:J'U 1oif'J?I~~Vl'U~Bfl1'a~flVl'aeJ 1111?1.:} bb 'U'U 1~1oifJ1JJ'U 
' ' " ' ' ' 

5) lJb~CJ.:} b~eJ'UblJe:Jbfl~eJ.:} b~e:J'Ufl.:} 

6) tJ~u~eJCJfl~ 
' 

7) lJ~lJBfl1'a1oU.:}1'UJl1~11 VlCJVl~BJl1't•J1eJ.:}fl~~ ~1'U1'U 1:J1JmJflrJ1 1 ~~ 

-b'B~fl~1b'V'I1~ 
" 

- -r'UJ1Vlumt:~1Jll:J,J'Bvn11 4500 fi1fln-r~ 
- vn1111?1.:}~?1~ 1:J1JeJCJfl'"il 2100 iJft~b~(;)'a 

" ' 
- iJ~yj'ViCJfldbl~'U~?IB.:J flJ1~?1-:J'lJB.:J~'U~?IB.:J?I.:J?I~ 1:J1JBCJflrJ1 450 iJft~ b~l'l'a 

'IJ 'IJ • 

- rhGl'.:}1'VJvh 220v/380v 

- rl1Gl.:J~e:Jb(;)e:Jfl:J1JBCJflrJ1 2.2kw 

5.1.5.3. 

3) ~b?I'UB'a1fl1~e:J.:}{'U~~·~mmh 1oil'~1CJ 1 'Ufl1'a ~ ~~.:J'll~fl'aJlru'Vl1 ~iJm1~Y~~B~ 1 'Ufll'a 1oil'.:}1'U 
'IJ , ' 

1111mh.:}UfiB~Ji'v ?11m'at:~1oil'.:}1'U 1111?1~mn Y~~B~fl1'a~'UYr'U~fl1'a 1oil'.:}1'UmJ1rusviB~1.:J b tl'U 

5.2 "q~tJl)u~m-;;a1fi (;)ti1'Uti'UVI1 vJvh bbt;l :: 'a ::'U'U fld'U ~~'arlti'U m vJvh 

U'a::flB'UI111CJ 

5.2.1. "U~tJiiu~m-;;a,5WJv1'Uti'U W~1 -wvhbbt;~::-;;::uumuf"l~'ablti'U 1111 -w.Yh ' ..., ' 
5.2.1.1. 'a1t~t;~:: LBt1~~11tl 

' 

~1'U'J'U 1 "11~ 
' 

unu~m'a?l15(;1 CJ1'UCJ'U(;11 vJvh b U'U'll~~m'Ufl~ m'avi1.:}1'UI111v'a~'U'U~ib~n'Vl'aB-D n~ ?11~1'am~v'U~ b~v1 n'U d..J , , 'U 

'a::'Ui.Jb mn, 'a::'Ui.J 1 vJvh~B rJ1.:}, 1 yj~tl! t~J1rub~CJ1, ~tl! t~J1rub1B v, 1 yj~tl! t~Jlrubb-:5'.:} b ~B'UI111VI'l'U beJ.:} bdB'a::i.Ji.J bn~ 



""""u·· :::~::::::~:r · "~'" ''"""~~·· "~'" """''""""'w··················Yl}~'" 

1:-lbll~/~lill~l~ o·17z L~Ll~G~rttL~~llil~~i:'~LY (17Z 

~n~nL~L~~ t n,n,~~i:'Gfl.L.lU!l~lz!! lbLU!l~WL~ 

~~11nG~I!l1rb,Q>G~1~~t.,1 09£ L~L.l~G~rttL~~trt~l:-~11 lb~£1~rtGGGtrbrb11nQ1~Glil1lilrb11 (£Z 

i:'L~i:'G~I!l1 ~~11 l!lW 1 
' F" 

~ ~ ~ 

n,n,~W,Vl~~1~n~~1 G~ 1L~ltb~MQI!lG~rb1JrGt-~l!l~L~ltb}Gfb 1fb~LI!llbG~M,I!lW 1Yiz!!~~ (ZZ 
' ' " "' ~ . ~LltbfU!z!!~Lllrt,Vi:'G~I!lG~rbrb~~lbG~M,~n,~~:-G~I!l1l!lQL[':ll!lQ.~ ( 1 Z 

~ ~ . J.'ll~ Ll fb£t~ lJtl 1bG~I!l1 rb,Q>lJ~LibL!z!! ~~11 ~Wiblz!!M.Ll.l'iz!!rt 1, ~ G1bG~I!l1rb,Q>l!lQ.~ ( OZ 
~ 

~ 1 L~L.l~G~rttL~ltbl!l£olrbrb~~~ (61 

~Glil1lilrb11nLI:'i:'~M,i:'l!llz!!11~L.l1 rbG~l!ll~Ll1 l~111Lll!l~L.l1 ~lJtlrbGL.l~~fb~lbtrtG~1l!lQ.L~ltb (81 
~ . . ~LlfbJtlt1bLI:-Hll~LibL!z!! ~ 1 rtlrtL~ lbl!lrbll!l~Wtlz!!l!lQ.IbG~M,I!lG~~klA.rt~mn,~~~ (L 1 

1:-~1.!!1 ~~11~lA.Wll!l~lz!!lbLll!l~WLGrbrb~~lb (91 F:::. 1:::7 0 f::::' 

. ~ 

rm~mm~mLll!lrb~~Wkfb~Wtlz!! lb~~L~i:'~~Llllbl!lrbll!l~lbG~M,klLL.lLGrbkfbrbrb~~~ (~1 
• • 1bG~I!l1rb,Q-~~11rbrb~~~~L~I!l1tB~1L.lftl!lP.rb1JI:-~l!l~ rt~lbLlili:'~lill)tl l L~L.l~B~rttt-,(b~Lm~ (171 

t I f'l I 

~ . rtL!:-Jl-t lbG~M,~~rblblz!!MLL.l'lz!!Ll~n, mr,t 11 ~~11 ~:-~ 1n,!frb~~l.1 mr,t 11l!lQ.~ (£1 

l!lGMULfurtmn.Giz!!l!llA.GM, 1Gibl.l~rb 111Ll!llb (Z 1 rb F F;:7 II F=' 

~ . rtLI:-Jlo t lbG~M,~~rblblz!!t-LrG~~Libi:'t.,M,~~11 W~1l!lQ.rb,VLflo 1rbGL.l ~~fbrbrb 11W~1 rb,!fl:-,(brbrb~~~ ( 11 
" " ntlbLlili:'~lillbLI:'~llz!! 

' 
• • ~ G~n,~~ 1 t-LrBL.lft l!lQ.rb,V i:')tll!l~W~1 rb,!fl:-,(b~~Libi:'UAibG~M,n,G~I!l1 rb,Q>rbrb~ ~~ LL.l 1:-~l!lQ.~ ( 01 

II 1'1 I I 

b lb lb lb lb f\ lb lb 

rt[':lL,tbl!lQ.~~11l!l~t-~n,n,~~l!lQ.~LL.lt-~~wtlz!! ~wmuLruru~ L~~ tfULruru~t-lz!!~tmLruru~ 
11 I I I 

~lilt!.!! t.,~~1L.l~rtJLfufu~~Wtlz!! i:'~ltb~~11L~ltb~ l lbl!lli:'L~Iz!!i:'lz!!11L~~ l ~LL.li:'~~Wtlz!!~ (6 
" ' • • Grtlz!!1L,tb~G~~n~lbLlili:'~lil1b[':lL,tbl!lQ.l!lfl.lbG~M,n,[':lL,tbl!l~rbrb~~~ (8 

I I /'1 1'1 

• G1blz!!1 L,tb~Ll ftl!lP.i:'G fl. 

ntlbLlili:'~lil ~~i:'l!llz!!11G~1bL~~~i:'l!llz!!11i:'G1nlil~ll!lrbrb~~i:'Gfl.~lz!!1~LL.lLGit\.~L~I!l1lrbrb~~lb (9 I I 1'1 F=>' .D "=' f:' 

rt~lbLlili:'~lil rtLl!lM, 11:-L~Iz!!i:'G~~ l n,n,~~~ (~ 

B1blz!!1LP,~l!lQ.i:'Gfl.1b~lbLlili:'~lil L~~ l rbkfbi:-Lfloi:'Gib 
~ ~ . Ll~~WibG~M, ~ 1 L~L.l~G~rtt ~Wtlz!!lbB~M, L~~ l lil~~fbrbrb11L.lll!l~lz!!lbLll!l~WL~l!lQ.~ (17 

. ~ 

L.lftl!lP.rb1JrG 

1:-~l!l~ 1b~1L.ln~ t W~1rtJLfufu~~ t ~1.1~ t l!l~rb 1rtJLfufu~~ l ~GlJrtJLfufu~~ l L~~ l l!lll.~ (£ 
" " ' 

G1blz!!1L,tb~~n,~t-G~I!l1G~~n,~lbLlili:'~lill.lftl!lll.rb1J Llbi:'~l!l~ rt~1L.ln~ l ~1.1 
fb lb 1\ b 

~l ~lbtrtG~1i:'G~~l L~lt\.1bLJtll~~1rtJLIUIU~~l 1:-iz!!~l L~~l L~ltb~l i:'L~~i:'lz!!11L~~ll!lQ.~ (Z 
" ' • • ljM>j 6£ L~L.l~G~rtl ~lbLll!ll!lLrtfl. L~~ l 1bLI:'i:-~M,n,G~I!l1rb,Q>rbrb~~~~L.lftl!lP.1bQ 1 (1 

~n~IA.1t-LIA.l!l~B1::~~U, 'ZTZ'S "' .,. ~ . . lil~~J:LlL~~rtJ)!~I!ll!lQ.rbGL.l~~fb 

111 lb 1\ b 

~LL.l 1bQ 1 ~~11 L.lll!l ~iz!!J.'ll ~L~1bG~I!l1 lJ~LibL!z!! l!lG~rtJLIUIU~rbG!z!!l!llA.~LllrbkltbL~lil~~J:Ll L~l!lP.JtltrbGL.l ~~fbG~U~rb 1 

• • • ~ 1:-_tl.~ Z L~U8G,tb!1t ~~L~\.,\11:-gLt:JG~It\.~~L~\.,\11:-gl:-_tl.lt\.8l,lflbk\-i:'_ti.~LrbmBkM, !ftrtB~\.,\1rb,Q.lJ~LibL!z!!~l!lQ.1bf;!.1 ~lA.~ 1 t I I I 

~m1 1:-~~mn,~~ 'l!lG~~klA.1b~1 L~~ t~~~fb 'L~~ trb~rbkfb!:-Lfloi:-GibU~~Wrbrb~~ 1:-~LYI:-~~~111:-L~i:'G~I!lmrb~~ '}~~1 

n,n,~~ 'L~~ t n,n,~~~lJtllb~rbll!lW~1rb,!fl:-,(brbrb~~ klLULGrbkfbi:-G~I!l1 ~1b~I:-G~I!l1rbrb~~ '~1bLlJ~i:'l!llz!!11~ tlbG~M,Lit\.fuQ. 
" ' ' 

171 
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25) rl1~~1'Ufl1~'ll1~~bb'\.J~b~B~hhJm.Jnl1 3.6 nhrJ~~/-B'11l.J~ 
26) ljB'I.Jrmurn~'ll1~~ ~1Vl-ru'll1~~bb'U~b~B~m~~1l.l~'U 

' ' 
27) ih~UUL'I.J'J"n ABS L~€lL~tJ'U~~~UU'd·:mLmn 

\1 

28) ?t1l.J1~m~v'U~b~v1nm~uub~l.Ji(;lu~nvr1V!u1 h1B~1~?tl.lmru hJuBvn--J1 1 r1 
'U 'U '\J " 

29) ?11l.l1~~ b~EJ'U~b~m nm~uu ~~~l.lu~nv~~fl~(;l~~mnu~~uuvn~l.l1~mJ~rl'Ub~EJ'J hJ 
\1 ' \1 

11Bvn11 1 ~(;] 
' 

30) 'll(;J't'J nih~~~1~rnu fll.!B b~ n'Vl~ B'Wn~ bfl~B~ EJ'U l'i bb~~ 1 Ylvhrl1'U1 vm1l.l?t~ {;l'J nfl~um ~ 
' ' ' ' 
~1l.J~'U'lJeJ~ bfl~eJ~v'U~vh11b?I'UeJ 

' 
'lJ(;l'tlnilrn~ b~'U'J~~~ 1 tJvh~vu~mrr<rrBl.l H1~1'U 1~Vi'WV1 
' 

31) 

32) 'lJ(;J'tln?t1l.l1~~-rrubfl~B'U M'V'l~Bl.l~m~~~~v'lJ'U1(;1 hJ11Bvn11 13 -d'1 b~B'Vl(;l?lvm~uu 
' 
•th~~1~ bb~~ b mn ?t1m~m11m1l.lb ~'J'lJru~~~'Vl(;l?leJUU'U~'U'U hJumm--i1 1 oo 

n1~bl.J~~v~v-B'1 1ll~ 1~ 
33) ~~uu.rrubfl~B'Ul.!B bl'lBTI YIV11vv1 'U?tm'V'l?tl.lmru'V'l~vl.l 1 oH~1'U 

\1 \1 

34) ~~'\.J'\.Jb'\.J~n'V!u1bb uu~?trib mn'V'l~vl.!IP1'1~'\.Jfl1~'1.J b 'I.Jv~ ci'J'Ub u~n'V!~~bb '\.J'\.J{;l-rl.Jb mn'V!~B 

35) 

Mn11?t1l.l1~~ 1i~1'U~l.l~'U5nm~uubfl~B~~1~v~1~i1'1.J~~~'Vl5m'V'l 
i1~~'\.JUiJ1'U'JEJfl'J1l.J?I~(;l'J n'I.J~~~ 1 YIY11 hlueJEJfll1 3 '\.J1'U b~Vb~EJ'U~bb~~ bbm 'U~~'\.J'\.J 

\1 \1 

1 tJY11 

36) 'll(;l'tlnil~~uurn~iubfl~B'Ubb'\.J'\.JU~~V!~(;l'V'l~~~1'U (eco drive indicator) 
' 

3 7) i1~~'\.J'\.JeJ-;;Jtl~EJ~?I1l.l1~~~B?I1~~~V!l1~~~uumUfll.l ECU tl'U?Il.l1~'Vl1 YI'Ubb~~ 
' 

flvl.l~'Jbl'leJTI~ 

38) 

39) 

il~~uu'I.J~~~ 1 YIV11bb'U'\.Jb~'J (Quick Charge) 

i1~~uubb?t(;l~m'V'l'lJru~'Vl(;l?teJu~qJqJ1ru~Bv ~1'U1'U hJuBvn--J1 1 'q(;l 

40) i1~~uum'J-;;J?IBUm1l.l~'U'lJB.:J~Bm~ 

41) i1~~'\.J'\.J Vehicle Dynamic Control ~~~ml.l1'U~'Ll1b?I'UeJ 
42) i1~~uu'V'lv~~'ll1~-;;J'I.J~~-;;J 1 YIY11 ~(;l~~l.l11'l~~~'U 

' ' 
43) i1~~um~u1EJfl11l.l~B'U'lJB~~~uu.rrubfl~B'UI'l~~~1l.l~'U 

' 
44) i1r1i1Brn~1i~1'Um't~n 1 'VlEJV!~m11~1B'~nn~ ~1'U1'U hJuBvn--J1 1 'll(;l 

" "I ' 
"" d 5.2.1.3. ~1f.J~ ~ beJf.J(;JeJ'U 6j 

1) u~,j''Vl-ruu~~n'Uflrum'V'l~'UA1bU'U~~v~b1m 1 tJ -;;J1nrn~1i~1'U'I.Jn~ 
' 

2) ilrn~~(;leJml.l 1 ~nuuflmm'lJv~l.!Vl1l'VlEJ1~v h luBvn11 5 fl'U bb~~-ru~(;l'lleJUA11i~1v 
' 

rn~'tlnBml.l -;;J'Ufll1Uflmm~~?t1m~~ 1 -H~1'U M 
' 

5.2.2. 'I!(;]UflU~nT~fl1U~l.l:UeJb~eJ{~{)f.I'U~1'V'lvh 

5.2.2.1. ~1v~~bBf.J(;l~11u 

~1'U1'U 1 'tj~ 
' 

b U'U'll(;l'Vl(;l~v~'Vl1~~1'Ub 'Vlfl1 'U 1~ ~ v1'U v'W~1 tJvh~BB mb uum b ~v 1 oifl 'Urn~ b~ v'W n1~?1B'U ~1'\1!-ru rn~mufll.l B 
' ' 

b~v~~~v'U~1 t~vh i1Bumrubb u~~u ~~~'U 1 t~.Yhm~~~~ il'll(;Jl.Jml'leJn t~Y11'lJ'U1(;1 hJ11Bvn11 24voc, 2oow bb~~i1 
' . / ' 

fl11l.lb~'J~vu1'U·th~hJuBvnY1 o ~~ 25oo ~Buv1B'U1V1 'll(;lbbu'Uri''Ub~~ -;;J(;J\9lmb~~~'U1YIY11 'V'l~vl.J'J~-;;)~~l.J~Vl~B 
' ' 
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?ln1'U 11'\..J'U bbe.J'l h.JV16'l~'l?I1:W1'H1fimn 1~~'~ bb;;i~'U~1'U'lJe:J '!1~'\..J'\..J 1 U"il'U~'l~'U?I'l1~e:J V1'l?l~ m n bb6'l~U6'le:JV1JlCJ ~'l'lJVl 
'\1 dJI 'U " 

'VlVlG'le:J'liJ b -de:J 'Vf1 n11 b1 CJ'U 1hJ'I! e:J c.~n11~'l.Q 
" 

1) n11'VlV16'le:J'llVlbb1'lvl'UbYh'hum:wmvmi (Motor volta~e measurement 

experiment) 

2) n11'VlV16'le:J'llV1Fn1:1Jb~'J'lJe:J'l:We:Jbl'le:J{ (Motor speed measurement experiment) 

3) n11'VlV16'le:J'llVl~Ufl~'U'lJru~:We:Jbl'le:J{vl1'l1'U (Power dischar~e curve analysis) 

4) n11lbfl'j1~'t.h~'U bfl'l'Vf~e:JmTt-j'lJe:J'ln11U~e:JCJ'W~'l'l1'U (Power dischar~e curve 

analysis) 

5) n1'j'VlVJ6'le:J'llV1Fhm1bbU6'l'lbb 'j.:J~'U 1 'Wvhm::; bb?ll'l'j'l bU'Ubb'j.:J~'U 1 'Wvhm~ bb?l1111'l ( DC 

to DC convert ) 

5.2.2.2. 'a1CJ&'I~b~itJI'I'V11'l b'Vlflilfl 

1) 

2) 

3) 

4) 

5) 

6) 

7) 

e:J'I.JmrubbU6'l'l~ruru1ru (Converter) 
' ~ v 

- bbU6'l'lbb'j'l~'U1'Wvhm~bb?lm'lbU'Ubb1'l~'U1'Wvhm~bb?IV11'l (DC to DC device) 

i1mJmru Distribut ion box 
' 

e:J'I.Jmrue:Je:J?I~6'l16'l6'11flu 
' 

- ?11:W11t1lV11Ufl~'U 1~ 
" .<:::11 I oCit. ~ qq 

- :IJ"ile:Jbb?l(;)'le.J6'lfl1'W111:1Jb\1le:J'j bb '\..J'\..JI'I"ill'le:JG'l 

i1e:J'I.Jmrum'\..Jfl:W:We:J bl'le:J{ bb '\..J'\..Jbb 1'l~'U?I'l ( Hioh-vol taoe) , , 'U :::, ::;, 

:We:Jbl'le:J{ bb 'j'J~'U?I'l 
" 

- 'lJ'U11'lrl1~'l1lJ'I!e:JCJnl1 24 VDC, 200W 

- m1:Wb~1Yln(;)?I.:J?I(;)1lJ'I!e:Jc.~n11 2500 'je:ru;;ieJ'U1Vi 
" ' .<:::11 q ~ oC~t. ~ru v t t.1 1 v 

:w n 116'1 n 1'U 'Vf1 B'W :W'W ?I qJ 6'l n~ru bb?l (;)'! 'Vf'U 1 bbe.J'l'J 'l "il1 n 11'Vl (;) 6'l e:J 'l eJ CJ 1 'l 'lJ(;) b "il'U 

6'11:1J1'jt11 <ffn\J'j~'\..J'\..J 1 'W.W1 22ov 1~ 

8) bfl1'l?l~1'l b U'Ub 'Vf~nvi'U~'JCJ~ bfl~e:J'\..J'Vf~e:Je:J6'lllb'l1v:w ~'Ui1~e:J?I1:1J1'jt1~e:Jn 1~ 
'\J 

9) 'lJ(;)'Vl(;)6'leJ'li1'lJ'U1(;)11J'I!Bvn11 1300 :w:w . x 500 :w:w. x 1700 :w:w . (fl11:WEJ11xn11'lx?l'l) 
' " 

1 o) bfl~e:J'll(;)m~ bb?l1 'W.W1 bbG'l~ bb 'j.:J~'U 1 'W.W11 'U1t1CJ'Uvl -.51'U1'U 1 bfl~e:J'l 
- bU'Ubfl~B'li1Bi'{;)'lJ'U1(;) 11JU'Bc.~n11 4 'Vf"'n m1:w6'l~ bBCJ(;)'j~~'U 11lue:Jc.~n11 1 o,ooo 

counts 

- ?11:W11t1ll'l bb'j'l~'U1'W.W1, m~bb?I1'W.W1, m1:w~1'U'V11'U, m1:w~, m1:w;;im~B'l, 
1(;)beJ(;), ~ru'V!JJll, Capacitance, Zlow -low impedance 'Vf~eJmnn11 

- "ile:Jbb?l(;)'le.JG'lbb'\..J'\..J Backlight ~6'11:1J11t1U-r'UFh1~ ,i1t'WU1CJ6'11'V!-r'U~e:J'l?ll1'l~ 
~1'U'Vf~'l~1bfl~e:J'l ,Yl'l n.ff'UB1'UFllbb uu True RMS bb6'l~i1Yl'l n.ff'U'jeJ'l-r'lJm'jU'UVin 

orr eJ:IJG'l bb 'U'U'U6'l'Vl'5'Vf~eJ~nl1 
" '\J'\J 

- i1:w11111~1'Ufl11:WU6'leJ(;)nEJ CAT Ill 1000V , i1:w11111~1'U CE, UL, CSA 1eJ'l-r'Ubb6'l~i1 
~ ~ 

1~'U'UDB'ln'U IP67bi'ICJbb?ll'l'l'VfU1bfl~eJ'leJV1'l-5'1'1b"il'U 'Vf~e:J:w1nn-J1 
- i1V1'Un1'jll'lrl1bb'j'l~'U1'Wm'l (Vdc) 1~~'lbb1'1 100mV-1000 V 'Vf~Bnl1'lnl1 fl11:W 

6'l~bBCJ(;)~1~(;)1ll:w1nn11 0.01mV bi'ICJiJrl1fl11:Wbbll'UEJ1 0.09 % of readin~1'U'Vln 
V1'Ul(;)'Vf~eJ~n11 



- iJ~1'Un1';ilV~rJ1m:m?11 yjm.:~ (Ide) 1~~-:Jbbvl 1 mA-l OA Vl~e:Jnl1-:Jnl1 Fl11lJ 

~~ b~tJVI~1?1VI hJmnn11 0.1 mA 1V~tJlJrl1Fl11lJ bbll'Uci'1 0.3 % of readino 1 'U Yl n 
' ::> ' 

I QJ .::!11 ~ I 

tl1'\.J1{;1Vl';i€l(;lf111 

- lJ~1'Un1';ilVIrl1Fl11lJIJi'1'UY11'U 1~~-:!bbvl lOOQ ().:~ lOOMQ Vl~e:Jnl1-:Jnl1 F111lJ 

~~bBtJV~~1~V~1l.JlJ1nn11 O.OlQ 1V~tJlJrl1fl11lJUll'Uci'1 0.2% of reading 1'W~1'U 
1V~I911?1VI , 

17 

- lJV1'Un1';ilVIrl1 bb';i.:!~'U 1 yj?I~'U (Vac) 1~~-:!bb~ 1 OOmV-1 000 V VI~€Jnl1-:Jnl1 F111lJ 

~~bBtJVI~1?1V~1l.JlJ1nn11 O.OlmV 1V~tJlJrl1Fl11lJbbll'UV1 1.5% of readino 1'W Y1n 
' ::> ' 

~1'UlVIVI~eJ~nl1 

iJ~1'U n1';ilV~f'l1m~bb?l1 yj?~~'U (lac) 1~~-:Jbbvl 1 mA-l OA Vl~vn1'1-:~n-J1 Fl11lJ 

~~bBtJVI~1?1V~1l.JlJ1nn11 O.lmA 1V~tJlJrl1fl11lJbbll'Uci'1 1.2% of readino 1'WY1n 
' ::> ' 

V1'UlV~VI~eJ~n11 

- iJ~1'Um';i1'V~f'l1m1lJffi~~1n 100Hz - 10 MHz Vl~vn11-:~n11fl11lJ~~bBtJV~~1?lV~ 
' 

1l.JlJ1nn11 O.OlHz 

- lV~rl1F11U161ibb1P1'W'v11~~1n lOOOnF- lOmF Vl~eJnl1-:Jnl1 F111lJ~~bB tJ V~~1?1V~1l.J 
mnn-J1 O. lnF 

- ffi U';ibbmlJ Manual data logging 1~l.Jti'vvn11 100 f'l1 bb~~ 1 U';ibbmlJ 

Auto/event logging 1~lltleJtJnl1 2,000 f'l1 

- ?l1m';imv.:~-rum';ilV~Fl11lJbbiP1nl'i1-:~'lleJ.:JeJruVI.fliJ1~ 
' 'IJ 

- ?11lJ1';itllVIrl1 Harmonic ratio 1~ 

- ilmt.~m';i 1-il'-:~1'U'lleJ.:J bb UIP1biP1eJ~ 1l.Jti'vvn11 399 -B'1llJ.:~ 1V~mb?lV~.:~ 1 'UbeJn?l1';i , 
G ~ I v 

bbfl\P1\P11 ~elflel tJ1-:!'lJVI b ~'U 

- il?11tJlV~~ruru1ru "ii1'U1'U 1 'lJVI 
v v ' 

11 ) iJf'liJvm';iH'-:~ 1'Ufl1't~n 1 Y1tJVI~eJm~1eY.:~nfl~ "ii1'W1'U 1l.Jti'vvn11 1 'llV~ 
'IJ " I ' 

.. cl 
5.2.2.3. 11tJf!::bfltJ~B'U 6] 

1) u~,;-Yl-ruu';i~ n'Uflrum"''l~'UA1b U'U';i~CJ~ nm 1 u ~1nm';i 1-il'-:~1'Uun~ 
' 

, 

2) ilm';i~V~eJmlJ 1 ~nuuflmm'lleJ.:JlJVI1lV1CJ1~CJ 1l.Jti'vCJn11 5 fl'U bb~~-ru~V~'llvuf'l1 H~1CJ 
' 

m';irJnvmlJ ~'Wn11uflmm~~?11lJ1';it11-il'-:~1'U 1~ , 

cl ~ v 
5.2 .3. bfll)fl-:11~bbfi::Y1VIG'IB'Ubb 1-:llJ1 \il1'U1'U 1 'Yj~ , 

5.2.3.1. 11t~fl :: bBt~~~1hJ 

bfl~v-:~1V~u';i ~~Y15 m"''l CJ1'UV'l1VI'U~ 1-il..Y V~?llJ';i ';i tl'U~ ';i fl CJ'U ~ 1-il..Y VI bb ';i.:JU VI bb ';j.:J i!1'1Jv.:J ';i fl CJ'U ~ b U'U';i ~'U'U'llV~1m-fl , 

iJ biPlvi bb u u 1V~'U1iJn~il '\.J ';i~~V15mV'l?l.:J?lVI b U'U bb uu'lJUV~fl n n~.:~'lliJV~ n~lJ~ilfl11lJ bbll'UV1?l.:J'll'U1V~1l.J tr v CJ n11 20 d1 
\J , \1 \J 

iJF111lJ?11m';it~1 'Um';i1V~1~l.Jti'vCJn11 1, 9oo bb ';j.:Ji!1?11lJ1)fl~V~~.:~ bb uueJ.:~~'UVI~eJ~n-J1 V'l~eJlJ';j~uu~yj~~ b?l1 
5.2.3.2. 11t~fl::bBt~~Y11-:~bYl~iJ~ 

m';ivhn'U'lleJ.:! bfl~v-:~1V~ bb~~YlV~?IeJ'Ubb ';j.:Ji!1 m';iu -rubb~.:J'\.J';i~~ Y15m"''l)flCJ'U ~vi'11 u 
I 

';i'\.J';i~ biJ'U'\.J';i~ ~Y15m"''l';i t1 CJ'U~'lleJ.:! bb~rld'U , 

•• ~ •.. ~ . .r. ·~'""""'""" •• ~ •...... /~~····""""" •• ~. ···4 ···""""'' 



3) 

4) 

rn'i1t.m1:;~ t.t. ".i ·rUI'l'1le:J'~'it1 vulii 
v ~ • 

fn'i \?l'i'd :V~e:J'\J:w1\?l'i11'1 fld1:1J l. 'i'd'Ue:J'I'itltJ'U\?1 

5) 6'11:WTH1VhmTVl(?l?fB'\JU~U~~~'U lWlB~1~U!;1B(?l.fi' CJ 

6) 'i1tJ~:; l.BtJI'l l.A~e:J'Ill'll.l.~:;'Vll?l~e:J'\Jl.l. 'i'IJJ1 lJ'i1tJ~:; l.BtJI'll'i''l~e:J hJdVI~e:J~n11 
7) ~1:w1'it1ll'lf'h~'l1m~'!JBtJnl1 1,900 HP!fORQUE 

8) tl1VItJn~'l~l'l (Maximum axle weight) 1~'!JBtJn11 1,300 kg 

9) f1l1~b~'dn1'i'Vll'l~B'\J~'I~I'11~'!JBtJnl1 250 Kph 

10) lJ'lll'lf1l'I.Jf1:1Jn1'ib'\J'invl1tl'i:;'\J'\J~~ (AIR ACTUATED BRAKE SYSTEM) ' , 
11) iJb~'Ub'1lBHI?lA11~b~11~'lJBtin11 1 :VI'l 

' 
12) Hi1:vJvh 220V b'I"J~b~tl'd VI~B 380V VI~B~nl1 

13) f1B~~1bMB1 ~1VI-r'\J'I1'UU'i:;mm.,m 1 'lll'l 
' 

- iJwJ'dtJU'i:;~'"J~~·mnm.:J (CPU) 1~'!JBtJn11 6 bbnum\n (6 core) bl'ltllJf111~b~1 

18 

~ruru1ruu1wm~u~1u1~.UBt~n'i1 3.0 GHz bb~:;iJb'VlA1 u 1~~b~~~ruru1ruu1wm 1mumru 
u 'lJ ~ v v 

~IXB.:Jtim1~~1~1'it11um'iu'i:;mm.m~'l ~1'U1'U 1 Vlli1ti 
" 

- Vlli'dtiU'i:;mm-mnm.:J (CPU) iJVI111tif111~~1bb'\J'\J Cache Memory 'i1~1u'i:;\9lu 

(Level) b~tl1rl'U'li'U11'11~'!JBtJnl1 12MB 

- iJVI111tJU'i:;~'"J~~m~mb~l'l'lm~ bl'ltllJAru~n~ru:;mh.:J11'1mh.:JVI~'I VI~B~n'i1 1'1-:Jd 
' 

• b uu bb~'l'd'I:V'i b ~ B bb~l'l'lm~ bbtl n:v1n bb~'l'd'l :V'iVI~ n~iJV11l1 tlf111~~1'li'U11'11~'!JB t1 

n-J1 2 GB VI~B 

• i1VI111tJU'i:;m~~m ~mb~l'l'lm~~l'l~'IB~mtl 1 uVI111tJU'i:;~'d~~~nm.:J bb uu 
" 

Graphics Processing Unit ~~1~1'if11-ii'VIli1tifn1~~1VI~n1um'ibb~l'l'l.f11~ 

'li'U11'11~'!JBtJnl1 2 GB VI~B 

• lJVI1J'dtJU'i:;m~~m~B bb~l'l'l.f11~~lJf111~~1~1'it11 'Unl'i 1-1JVI1J'dtif111~~1VI~n 

1um'ibb~l'l'l.f11~'li'U11'11~'!JBtin11 2GB 

- lJVI1J'dtif111~~1VI~n (RAM) 'UlJI'l DDR4 VI~B~nl1 lJ'li'U11'11~'!JBtJnl1 8GB 

- lJVI1J'dtJ..(j'l'lbtl'\JoU'tlJ.m 'lltJI'l SATA Vl~e:J~nl1 'li'U11'1f1l1~:V1~'!Je:mn-J1 2 TB Vl~e:J 'lltJI'l 
" ' 

Solid State Drive 'li'U11'1f111:1J\11~.UBtin11 480GB ~1'U1'U 1 Vl111ti 
' 

- iJDVD-RW VI~B~nl1 ~1'U1'U 1 Vlli'dti 
.;1 I ~ I d I 

- ~'llB'Ib'llB~Mm:;uubfl'iB'll1tl (Network Interface) bb'\J'\J 10/ 100/ 1000 Base-T 

VI~B~nl1 ~1'U'J'U 1~'!JBtJnl1 1 'lie:J'I 

- iJ'IiB'Ib~BlJ~B (Interface) bb'\J'\J USB 2.0 VI~B~n111~'!JBtJn11 3 'liB'! 

- iJbbiJu~~~bb~:;b~1G1 

- ~\Jmb~l'l'l.f11~'li'U11'11~'!JBtJn11 19 d1 ~1'U1'U 1 Vlli"Jti 
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15) bf1~v-:!Yh..i'vhm'llv1VI~v LED ~'ll'W~ Network 1 bA~el-:1 

- ijm1l.l6'l~b~e~~lum~vbJ'V'i1:Wumm11 600x600 dpi 

- i1m1l.lb~l1'Um~Y1l.l'14'V1lvhrl1VI-rum~~TI~ A4 hh!ve~n11 18 VIU1~v'U1Yi 

- ijm1l.lb~l1'Um~~l.l~~~1VI-rum~~TI~ A41:Wuve~n11 18 VIU1~v'U1Yi 

- i.'l1m~t1'Wuvhvni.'l1~n~u'VIu1eY 1111 'U:W'~HI 

- ijm.bE.Jm1l.l..S1 (Memory) 'V'U1~1:WuvE.Jn11 128 MB 

- ij~v-:Jb~vl.l~v (Interface) bb'U'U USB 2.0 Vl~v~n11 ..S1'Ul'W1:WuvE.Jn11 1 ~v-:~ 
.c:1 I .d I ~ I ~ 

- l.l'llv-:Jb'llvl.ll'lm~'U'Ubf1~v'V1EJ (Network Interface) bb'U'U 10/100 Base-T Vl~v 

~n11 -;;i1'Wl'U 1:Wumm11 1 'liv-:~ Vl~v i.'l1l.l1~Clt-5'-:~1'U~1'UbA~v'li1EJ H?l1e~ Wi-Fi (IEEE 

802.11b, g, n) HI 

- ijm~1~m~~1~1m:WuvE.Jn11 150 bb~'U 

- i.'l1l.l1~!.lH1~nu A4, Letter, Legal bb6'l~ Custom 

16) 'llvvlt'ibn1 '\.l';i~nvu~lEJ~1CJ6'l ~ b~EJ~~-:~d 
• ~11'\.l (general) 

• Appearance 

• Diagnostics 'liv-:1~1V1-rub~vn~1 (Chanel) ~~EJ~ (Length), f111l.lb~l 

(speed), Force, n1~-:1 (power), bb';i-:JU\11 (Torque), m1l.lb~lbf1~v-:JEJ'Ut'i 
(Engine speed), Gear ratio, Pressure, ~ruVIJJi'i (Temp), fll1l.l~'U 
(humidity) bU'UI;l'U 

• fl1';i~~m~~n1~bbl1 (Manage Hardware) i.'l1l.l1';i!.lvi1m~eY'I"ib~l'l'llv~l'ibn1 

bb uueY1111 'U:W'~bb6'l~ bb uubbl.l'U'Ul6'l1~ 

• VIU1~1-:~ Home i.'l1l.l1~m1J~ 1 vl~bb6'l~u'W'Vin 1 ~~~vi1m~'Vl~i.'lv'U 1~ ijY1-:~ni'U 
bbm'V Configure, Calibrate, record Vl~vl.l1nn11 

• VIU1~1-:J View ijf11~-:~me~1'U~-:JtlVI~vl.l1flfll1 Autoscroll with trace, 

Reticle, Dynamic coloring 

• VIU1~1-:J Maps 

• 'VI~1~1-:J Compare th~nv'U~lEJ Compare Tunes, Base File, 

Comparison, compare File, Quick Compare Mode bU'U~'U 

• mEJ 1 'W1 'll~bbml.li.'l1m~mbm'V~1VI'lllE.Jml'l~1~ 1~~-:~d 
0 nm (Time) i.'l1l.l1~!.l'l.l-ru~-:~~1bU'Ul'U1Yi (Seconds), ii6'l~l'U1Yi 

(Milliseconds), 'U1Yi (Minutes), ilLl.l-:1 (Hours) 

o ';i~EJ~ (Length) i.'l1l.l1~!.l'll-ru~-:~~1bU'U Inches, Feet, Yards, Miles, 

Centimeters, Meters, Kilometers. 

o Speed i.'l1l.l1~!.l'l.l-ru~-:~~ 1VI'l.hmtJ'U Meters per Second, Miles per 

Hour, Feet per Second, Kilometer per Hour 

.. ~ ...... ~!~"""" .. ~ .. ··~···""""" .. ~. ·4 · ·""""" 
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0 Force ?11lJTmu1\J~-:Jrhvn1TL!bU'W Pounds-Force, Newtons 

0 Power ?11lJTmu1'u~-:~rhVltl';H:JLU'W Horsepower, Kilowatts, 

0 Pferdestarke 

0 Torque ?11lJ1'H1u1'u~-:~r11Vl111tnU'W Foot-Pounds, Newton-Meters, 

Kilogram-Meters 

0 Temp ?11lJ1'H1u1'u~-:~r11Vltl1tnU'W Fahrenheit, Celsius 

0 Pressure ?11lJ1~t1u1'u~-:~r11Vltl1tnU'WAtmospheres, Pounds per 

Square Inch, Inches of Mercury, Millibar, Kilopascals, 

Hectopascals, Mega pascals 

0 Engine Speed ?11lJ1~t1u1'u~-:JA1Vl111tnU'W RPM x 1000, RPM x 100, 

RPM x 10, Hertz 

0 Gear Ratio ?11lJ1'iflu1'u~-:~A1Vltl1 tnU'W RPM/ Mph, RPM/ Fps, 

RPM/ Kph 

0 Humidity ?11lJ1'iflU1'u~-:~r11Vl111tnU'W Percent 

20 

0 Acceleration ?11lJ1'it1U1'u~-:~r11Vltl1tnU'W Miles per Hour per Second, 

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

Meters per 

0 Air/Fuel Ratio ?11lJ1'it1U1'u~-:~r11Vl111mU'W AFR, Lambda 

0 Weight G'l1lJ1'iflU1''U~-:JA1Vltl1tnU'W Kilograms, Pounds, Grams 

0 Flow Rate ?11lJ1'it1U1'u~-:~r11Vl111mU'W Kilograms per Hour, Pounds 

per Hour, Grams per Second 

• VltJ1~1-:Jbfl~B-:J:WB (Tools) U~:mB'Uiil'1tlblJ~~1'll ~-:~.Q' 
o Open Template ?11lJ1'im~vn Template bb?IV~-:J~n11'1~-:~-d' 

Advanced 

All Digital 

Basic 

Fuel Advanced 

Fuel-Ignition Advanced 

Single Stack 

o blJ'W'I'il-:~n-li''Wbb?IV~-:J~ni bfl'i1:::thu bb uu1'11bn'Ubbn::: m1'YJ i1'i1~n::: bB~V~~-:~d 
~ ~ 

?11lJ1'it1 bb?IV~-:J rl1 bb uum1'YJ b~m m1'YJF1 bbn::: bb 'U'U?I1lJ m1'YJ11'1 
~ 

?1 1lJ1'it!U1'u~-:~r11m1'YJbb?IV~-:J~n 1 'W~1'W'Uv'l AFR, Lambda, manual 

Axis Scale (Max, Min) 11'1 

bb?IV~-:J~nm1'YJ1'W'iUbb'U'U 3 il~11'1 
" 

bb?IV~-:J~n1'W'iUbb'U'U'Uv-:J Grid View 11'1 
~ 

bb?IV~-:1~~ 1 'W'iUbb 'U'UI'11'i1-:! 11'1 
~ 
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" 
o blJ'Ubb?l~.:~ ~~l'i'l'U bn'll bb?l~.:~ ~~ :W'il e~~~ bB e~ ~~.:~'Ll'Vl~e:J~ n'J1 

" 
fllllJb ~l'ie:J'\J bA~e:J.:JCI'UI'l RPM x 1000 ?lllJl'itlbbm 'Ub~lJ'ie:J'\JbA~e:J.:JCI'UI'l 
1~hJ,Jmm11 18,000 d'€1'\J 

bf1':ilbb?l~.:Je:Jlf1lP1/tll~'U mm'imbm'Urh min, max Value hi'hJ-Je:Je~ 
n'J1 0-30 

0 " ' 'j ~ '\J'\J bb?l ~.:) f1l 'i'Vll.:J l'U 'U e:J.:J b "ll'U b "ll eJ'j 

AlllJb~l m/h bb~~ km/h ?lllJl'itlbbm'UAlf1lllJb~l1vl'hJue:JCJf1ll 0-
. ,d d I 0 I 

150 m/h bb~~ km/h Red l1ne 'V1 160 Vl'ie:Jmnml ?lllJl'itlf1l'Vl'U~f1l 

be:J-:!11'1 

bb?l~.:J flle:J ill'Vl.fliJe:J.:JPlll"h b 'i'U 1~ bb~~ e:J.:J Pllb"ll~ b~ CJ ?111'1 
' " 

:Wl!lJ bb?!V"l.:~?lm'U~'Ue:J.:~ b "ll'U b "lle:J-f b~m'l~e:Jw:hwrum'i 1 -tl'.:~l'U?lllJl'itl 
' 

nl'Vl'U~fll~bb?l~.:J?ltll'U~1till~-Je:JCJf1ll 5 ~ (tllb~'U, b~cn, bb~.:J. ~lJ , 
b Vl~e:J.:~ b u'U~'U) 

17) 'U~ 1 U'ibbnJlJU'i~m~~~~l'Vl-ruu-rubbl'i.:~rilb ~m~lJU'i~~'V15m'Wm'ivh.:~l'U'Ue:J.:J 
' 

bA~e:J.:~e~'UI'l b u'U 1 u'i bbmlJ~~n~e:J\1\PlllJnD'VllJle~ :W'ile~~~ bBe~~~.:~l'ie:J 1 ui1 

- :W n~ e:J\1 Al'\J AlJ?llJe:J.:J f1~U'i~ f1e:J'UI'i'l CJ~le:JU m ruB b~f1'Vl'je:J{i f1~Vl~l CJ (~)''";) b U'U 
' ' 

Technology (l)l1Vl~~l~~ b~'U (i)l~l'U'Vll'U, (9)1 Mosfet 'U'Ul~b~f1~\l 

- 1 otlf1l'i b ~CJ'U 1 U'ibbmlJrili\IAl'\JAlJ?lllJl'iti'Vll\1 Software mn~'Ub~m1lf1l'i~~ 
' 

e:Jumru~hl~lbU'U~.:J vh1~~~~runmu'ium'U~\I (Noise) b~lJAlllJb?l~V'ilJlf1~'U 
' v v 

- :Wm'iu-ru 1 U'ibbmlJ 1 'Um'ii.:~~lCJ~lQ~ bb~~m'i'il~'i~bu~ 1 Vl~vh1 ~D.:~bb~~b?l~CJ'i , 
~'Uf1llb~lJ u-rubbm 'U 1 U'ibbmlJrili.:~ 1 Vl~ 1 ~?lllJl'iti b~e:Jm~U'\J':i~V"l'i~ b u~ 11'i''llln , 
1u'ibbf1JlJ e~m~nm'i1-tl Jumper vh1~~ltlbb~~?l~mn1'Um'ivll\ll'U 

- b U'U n~e:J\1 muAlJ?llm'itl b ~e:JlJ l'ie:J Ae:JlJvh bl'le:Jof bb~~ n~e:J.:~ ?llJe:J.:J n~ b ~e:Ju-ru~'lril b ~lJ , 
f1l'ivll\ll'U'Ue:J.:J bA~e:J.:J CJ'U l'l11'i' 

• File (open, save) 

• View 

o Vl1'1Ml.:Jbb?l~.:~~mbuu 3D 

0 \Pll'il\lbb?l~\l~~ri Daul Table 
" 

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

0 Gauge 

0 Main Table Color 

• Tool 

0 Active test :i1Vl1'l'ile:Jbb?I~.:J~~'W~e:JlJUlJf1~ ON (1) /OFF (0) , 
Injector Cycl (Cy1 -Cy6) 

Ignition Cycl (Cy1 -Cy6) 

Fuel Pump 

Fan Control 

VTEC 

"'~"~····~""n""n" "'~" · ·~·"''"n" "'~" .4 .. .. n,"n" 
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· Specail 

· AC Clutch 

0 Fix Ignition 0-100 Dgs 'VI~€J:W1nn-.h (ON/OFF) 

0 Fix Injector 0-30ms. 'VI~en.nnn11 (ON/OFF) 

• Tuning 

0 Injector (main table, Stand Trim#1, Stand Trim#2, Piggy Bag#1 .. 
Table, Piggy Bag#2 Table, INJ Timming bb"~8'U1 

0 Ignition (Main Table, Stand Trim#1, Stand Trim#2, Piggy Bag#1 

Table, Piggy Bag#2 Table, IGT Compensation bb"~~'U1 ~1:W) 
0 Cold Start (INJ, IGT) 

0 Misfire (INJ, IGT) 
" • :WV1"~J1~1~ Gauge bb?IV1~e.mrh~1~ 1 Jl~-Q 

0 X1000r/min 

0 ISC 

o NC 

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 

OECT 

0 IAT 

0 Idle 

0 VTEC 

0 Fuel Cut 

0 TPS 

0 Load 1 

0 Load 2 
" • :WV1U1~1~ Live Data bb?IV1~e..mrh~1~1 Ji'-:J.U 

0 Tacho (RPM) 

0 Throttle (%) 

0 Load 1 (mV) 

0 Load 2 (mV) 

0 V-Load (%) 
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0 ECT (C) 

0 IAT (C) 

0 Fan Duty (%) 

0 Injection (ms.) 

0 INJ Compen (FAC) 

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(%) 
" • ,_,~1~1.:~ bb?llil'lt:-J~ Trigger1 bb?lli1-:J'a1t.J~::: bBt.Jii1f?i'.:~.U 

0 Trigger Setting 

0 Crank/Cam Setting 

0 Firing Oder Setting 
" • ,_,~1~1-:Jbb ?lli1-:Jt:-J~ Trigger 2 bb?lli1-:J'a1tJ~::: b Bt.Jii1f?i'.:J'iJ 

0 Main Axis Fuel and ignition 

0 Trim Axis#1 

0 Trim Axis#2 
" • ,_,~1~1-:Jbb?lli1-:Jt:-J~ TPS Setting bb?lli1-:J'a1tJ~:::bBt.Jii1f?i'.:~'iJ 

0 TPS Min Max Setting 

0 TPS Id le Wot setting 

18) iJ~iJe:Jn1'a1oilnu.nTt~nhm,.,~vfnt·neY.:~nnl':f ~1'trruhJ~vvn11 1 '1lli1 " ., ' 
.. d 

5.2 .3.3. 'a1V~~bBVIi1B'U 6] 

1) u~~'Vl-ruu'a:::n'UArum'l"l~w·11bU'U'a:::v:::nm 1 tJ '<il1nm'a1-il.:~1'Uun~ 
' 

2) iJm'a-:()li1vm~ 1 ~nuuAmm'Uv.:J?Im'UPinl'i1 '<il'Unl1'<il:::?l1~1'at11 oil.:~1'U 1J1 
' 

23 

3) ~b?I'UB'a1fl1J1v.:J-rue:Jii1'!1B'U~11 -if~1t1 1 'Un1'a~li1~.:!'1lli1fl'aJlt\J6jl]1 ~lJfl11~'\"i~B~ 1 'Un1'a 1 oif.:J1'U " , ' 
1J1v~1-:JU~vli1nt.J ?11m'at11 -il.:~1'U 1J1?1::: mn 'l"l1'v~m'a~'U~'U~m'a 1 oil.:~1'UA'anrusviv~1-:J b U'U 

~li1?il'U bL~:::Lnu-rnl':f1A'anru6j1]1J1v~1.:~u~vli1nv 
' 

5.2.4. bfl~B~'!J1{li!£J1'UV'Uii11'V'Jvh 
.. ~ 1 5.2.4.1. 'a1£J&'t~bBVIi1'Vl1 tJ 

v'\.J n'HU~1,.,-ru'1ni'<il~1,.,-ru t.J1'Ut.J'U~1 vJ.Yh 
' 

, 

~1'U1'U 1 '!l li1 
' 

"'t:LJn .... ~"'""""n" "'~" .~ .. . ···"''"n" "'~" .. 4 .... n"""'' 
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.. .. 
5.2.4.2. 'a1V~~LeHJ~'V11-:IL 'Vlfl'Ufl 

1) ij'UtlV1~1'll1~'<i!~dv'rru1ruJ.hJe:JCJfrl1 CCS, CHAdeMO V!~v~n-J1 
2) ?11:WTH1'll1~'\JL~':l'i'l-l?11'11Jitl.Jum.Jfll1 45 kW DC 1'l.J'IX'J'll1~'\l'llUI'l CCS, CHAdeMO Vl~B 

" ' 
~n11 

3) ijbbd~lii''U1V'Jvhm~~l'l DC 1'U'1h~1:U1JmJnrJ1 40- 400 V DC 
' 

4) ijm~LL?11V'JY11Lml?1~1'1 DC 1:U1Jmm:h 100 A 
' 

5) ?1l:W1dmB~-rumdb~mJ~BB'Ub\91B~blJ\91bb'IJ'IJ 3G, LAN: 10/100 Base-T Ethernet V!~e:J 

~n-J1 

6) ijd~uuuv~n'Um~ LLr~1 vJY11~\?11~'<ild 1:Ubi1'U 15 kA 

7) ij'<ilv~'tl?1n~'U1'Umdbb?11?1~~mb'IJ'IJ LCD 'lJ'U1~?~1:U1Jmm11 7 d1 

8) mv~1vt-ru'tl1~'<ilijm1:1JV111:U1Jmm11 3 b:WI'ld 

9) ij:IJ1\W~~Ttm1dUv~n'U1:U1Jvvn11 IP54 
"' 

10) dv~-rud::;uu1vJ 3 Phase 380 VAC 

11) bfl~v~'U1~'<il b U'Ubbuu~Vl~~u'U~'U 
12) ijl"lijvmd1off~1'U.f11~11vmvt~vrm~ner~nn~ ~1'U1'U1:U1!vvn11 1 'tll?l 

" 01 ' 
.. d 

5.2.4.3. 'a1V~~LBV~B'U ~ 

1) u~,;'vrrutJd::;n'UArum~~'Url1bU'Ud::;v::;nr;n 1 tJ '<il1nmd1i~1'Uun~ 
' 

5.3. "ll~unu~n1'a'a~U'IJU~UB1n1AV1'UV'U~LL~~'a~UUI'I'JUI'I:W 
' d.J ' 

tJd::;neJU~'"JV 

5.3.1. "l!~tlnU~n1'a'a~UUU~UB1n1fl V1'UV'U~LL~~'a~UUI'I'JUI'I:W 
' d.J ' 

5.3.1.1. 'a1V~~L~V~~'l1tJ 
'tli?I'Vll?lr;'lv~tm v v n bb uum b ~m U'U~v md b~ vu md?1B'U~1w~\J'UI?id ::;uutJ-rumm~ 1 'Udt1tl'U ~ b\?IV?I1:1J1d t~ bbG'fl?l~ 1 ~ 
' " ' 

b ~'U bfld~ ?1~1~V!~€J nd ::;'IJ'"J'U n1dVll~ 1'U'lJel~d~'IJ'IJU-r'\Jm n1~ b\?IVijeJLJ nd ru '<iJ ~ ~'lJ el~ d::; 'IJ'\Ju-rum n1 ~1 'U d t1 tJ'U ~ ~ \?1 ~~ 
' 

m1 ~ b -du AB'Ubi?I'Ub"lle:J{ Ae:J:wb~d?1b"lle:J{ 'W'V1r;1:wd::;mvm1:w~v'U ~~vm~'<ild~:w'l4vt~m·1n'U Huu bb~~ 1:wVJ(;l b ~eJ~1tJ 
" 

~vmdfin~1b~tJ'U~~~ bb~~'U~1'U'lJB-:J d::;uu 1 U'<il'U~-:J~'UG'f-:1 1~e:J ~1-:~G'f::;mn bbr;'l~Ur;'leJ\?IJltJ ~~'tli?I'Vll?lr;'lB~ij b de:Jvt1n1d 
\1 d.3 'U , 

b~ vu-rl:U1Je:J tJ n111ii'~d 
" 

1) b~vfin~1b~V1tl'IJ~1'Uud::;neJ'IJ~1-:J 1 'lJB-:id~uuu-rummAdtitJ'U\911 vJY11 

(Understanding for various components of the electric car air conditioning 

system) 

2) b ~vfin~1b~ tJ1tl'\Jvt~nmdvh~1'U'lJB-:id~'IJ'IJ'tHumm~dm.I'UI'11 vJY11 (Understanding 

for the working principle of the electric car air conditioning system) 

3) b~vtlnmdb~:WG'f1dvl1fl11:Wb~'U (Refrigerant filling training) 

4) b~Btlnmdl'ld'"J'<i!~'Un1d~11vtr;'l'lJeJ-:i?l1dvl1fl11:1Jb~'U (Refrigerant leakage detection 

training) 

5) b 'BPin~11-:i'<ild1vJY11vt~n'lJv-:Jd::;uuu-rumm~ (Understanding for the main 
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circuit of electric air conditioning system) 

6) lbfl11~'1-1-1Jv~~'V'lft 1 ~'VI~BI'l'Y:l"il?IBU 1~UUJ-:!"il1'VI~mm.:n~UU'U~UV1f11i'1 (Main fau lt 

d iagnosis and detection of electric air conditioning system) 

7) f111bbtll:uUqj'VI1'UB-:!1~UU'tJ~ummi'11vNh (Main troubleshooting of electric air 

conditioning system) 

5.3.1.2. 'a1tt6'1::bBtt~VI1.:JL VlfiUfl 

1) 1~UU bfi~B-:JtHuenmi'11 U1~tlti~ 
- bn"ill~bb1-:!lii'UbbUU~-:!-~1 (High& Low pressure gauge) 

- 'll~mufll..lbfl~v-:~LJ~ummmm.Jul'l1 vJY.h , , 
(electric ca r air condition ing controller assembly) 

- flvmh~u (Evaporator) 

- flvmH-vu (Condenser) 

- flvl-lb'V'l1?1b'llv1 (Compressor) 

- 11~1ft~fl11l..llii'u (Expansion Valve) 

- ~~ftl..l1~U1ttm1l..l~vu1vJvh (Electric cooling fan) 

- ~~ftl..llUftb1v1 (blower) 

2) bbUI'lbl'lB~ 46 VDC 'VI~v~n'J1 

3) lJf111?1n~U'VI~BYll.J~~qj~n'\~nubb?I~-:J'VIihbbe-.J-:!1-:!"il1f11Wl ~ftB-:JB~h-:Jotl~ b"iliJ 

4) mm1~1-ffti'u1~uu1vJ.Yh 22ov 1Jl 

5) lfl1'l?l~1-:~ b Utib 'VI~nviuJl1tt~bfl~BU'VI~Bvfllhi1vl-l ~uii~m11l-l11~~-vn 1Jl 
" 

6) 'll~Vl~ftB-:JlJ'UU1~1lJuvtJnl1 900 l.Jl.J . X 1500 l.Jl.J . X 1700 l.Jl.J . , 
7) 'll~Yl~ftB-:!lJJ1wJn 1lJi!vttnl1 150 fllftn~l.J , 
8) bfl~B-:Jl~m~bb?\1 l'J~1bbft~bb 'a-:J~U 1 vJvh1U1t:Wti\9l \11U1U 1 bfl~B-:1 

- bUUbfl~v-:~l1-vl'~'UU1~1lJii-vvn11 4 'VI~n m1l-lft~bBtJ~1~~u1lJii-vvn11 10,000 

counts 

- ?11l..l11rll~ bb1-:~lii'u1vJ~1, m~ bb?t1l'J~1, m1l-l~huVJ1U, m1l..l~, m1l..l~B b~v-:~, 
1~1-v~, ~ruVIJJll, Capacitance, Zlow -low impedance 'VI~Bl..l1nn11 

- "ilmb?l~-:~e-.~mbuu Backlight ~?11l-l11~'\.J~urh1Jl ,i11l'Ju1tt~1'VI~U~B-:J?Il1-:J~ 
Jl1U'VI~-:!~1bfl~B-:!,~-:Jtliuehuf11bbUU True RMS bbft~lJ~-:~iu1B-:!~Uf111UUVin 
t.l .QI Q I 

'Uvl.Jftbb UUUf!Vl'5'VI1B~n11 

" "" 
- lJl-l11'11\i1Ufl11l..IDftv~JltJ CAT Ill 1000V , lJl-l11'11\i1U CE, UL, CSA 1B-:!~Ubbft~ 

~ ~ 

lJ1~UUUB-:ItlU IP67b~tlbb?I~-:!'VIU1bfl~v'lv~1-:!otl~b"ilti 'VI~Bl-l1nn11 
- lJ~1Uf111l~A1bb1-:J~u1l'JI'l1-:! (Vdc) 1Jl~-:Jbb~ 100mV-1000 V 'VI~vnl1-:Jnl1 

m1l-lft~bBtJ~~1?1~1lJl..l1nn11 0.01mV 1~ttlJA11"111l-lbblJU~1 0.09 o/o of 
' 

reading1u"ln~1Ul~'VI~B~n11 

- lJ~1Uf111l~A1m~bb?t1l'JI'l1-:! (Ide) 1Jl~-:Jbb~ 1 mA-10A 'VI~vnl1-:Jnl1 fl11l-l 

ft~bBtJ~~1~~1lJl..l1nn11 0.1mA 1~ttlJA11"111l..lbblJU~1 0.3 o/o of reading 1u"ln 

~1ul'~'VI~v~n11 
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- iJ~1tJfl1':i'1{;1~1fld1lJI?1'1'U'YlTU Hf~'lLLI'i 100 Q ~'l 100MQ Vl~fJfll1'lfll1 fll1lJ 

~~LBCJ{;l~16'1{;lblJmnn11 0.01Q 1{;1CJiJ~1rr.J1lJLL:JtJ~l'1 0.2% of reading L'U~1tJ 
' 

1'1111'hii1111 
' 

- iJ~1tJflTr){;l~1LL"i'l~tJ1'\"JG'1~'\.J (Vac) 11?1~'lLLI'i100mV-1000 V Vl~elfll1'lfll1 
f111lJ~~LBCJ{;l~16'1{;11:JlJ1flfll1 0 .01mV 1{;1CJiJ~1A11lJLL:JtJ~1 1.5 % of reading 

' 
1 tJ'Ylfl~1tJl{;"]Vl~e:J~fll1 

' 
- iJ~1tJfl1"il{;l~1fl"i~LLG'11'\"JG'1~'\.J (lac) 1vl~'lLL~ 1 mA-lOA Vl~e:Jfll1'lfll1 A11lJ 

~~L~CJ{;l~16'1{;11:Jmnn11 O.lmA 1{;1CJiJ~1fll1lJLL:JtJ~1 1.2% of readino LtJ'Ylfl 
' :> ' 

~1tJl{;"]Vl~e:J~fll1 

- iJ~1tJfl1"il{;l~1f111lJ~1vllil1fl 100Hz- 10 MHz Vl~e:Jfll1'lfll1fll1lJ~~L~CJ{;l 
~16'1{;11:Jmnn11 O.OlHz 

' 
- l{;l~1A1\JlGllLLI?ltJvl 1v11i11fl lOOOnF-1 OmF Vl~e:Jfll1'lfll1 f111lJ~~ LBCJ{;l~16'1{;11:J 

' 
lJ1flfll1 O.lnF 

- llU"iLLfl"ilJ Manual data logging 1Jll:J~e:JCJfll1 100 ~1 LL~~1U"iLLfl"ilJ 

Auto/event logging 1m:J~e:JCJfll1 2,000 ~1 

- mm"ime:J'l-r'\.Jm';il{;lfll1lJLLI?lfll'i1'l'ile:J'le:JruVlflii1v1 
' " 

- 6'11lJ1';if:1l{;l~1 Harmonic ratio 1v1 

- iJmCJfl1';iL.ff'l1tJ'ile:J'lLL'\.JI?lLI?le:J~ 1:J~e:JCJfll1 399 i1 1lJ'l1{;1CJLLG'1{;l'lLtJLe:Jfl6'11';i 
' a a 1 v 

LLA\?l\?l1~e:JA eJ CJ1'l'lJ{;l L liltJ 

- iJG'11CJl{;l?i'ttHmru 1:J~e:JCJfll1 1 'lJ{;"] 
"'"' ' 

9) iJ~lJe:Jfl1'j Loff'l1tJJl1~11 'YlCJVl~e:JJl1~1el'lflfl~ ~1tJdtJ 1:J~e:JCJfll1 1 'lJ{;l 
" "I ' 

"' d 5.3.1.3. "i1ti~~LBti~B'U 6] 

1) 'U~,;''Yl-r'\.Ju';i~ ntJArum~~w~hL UtJ';i~ CJ~ nm 1 u lil1flfl1'j 1-il'l1tJun~ 
' 

5.3.2. "l!~'ll~u~m"i~151?lt~1'L!t~'L!~1el'U~~"llil~ suv 
5.3.2.1. "i1ti~~LBt1~~11'll 

~1'U1'U 1 'lJ~ 
' 

'lJ{;lunu~m';i6'1151?lCJ1tJCJtJI?l1v'U~{;l'lJ'W{;l suv LUtJLA~e:J'lCJtJI'lLLn6'11'lJ~tJ1v'U~{;l 'lJiJ{;l 4 6'1'\.J 4 ~'lVl1~ 'iltJ1{;lm1lJiil 
'I d.J 'U 'I 

m~'\.Je:Jfl6'1'U1:J~e:JCJfll1 1,700 6/i"li ';i~'\.J1CJf111lJ~e:JtJvl1ml1 AJ'UAlJfl1';ivl1'l1tJvl1CJ';i~'\.J'\.JBL~fl'Yl';ie:JiJm1 G'llJe:J'lfl~ 
" ' 

6'11lJ1';if:1L~CJtJiL~CJ1tl'\.J "i~'U'\.J 1 '\"Jvh~e:J'l?d1'l, 1 'Y'J?ftlJ tlJ1ruL~CJ1, ?i'tlJtlJ1ruf:1e:J CJ, 1 'I"J?ftlJ tlJ1ruLL~'l L~e:JtJ vl1CJI?ltJLe:J'l L~e:J 
"i~'U'\.JLfl{;lUtlJVl1~~e:JlJ 1 'I"JLLG'1{;l'l6'11:11tJ~ ~1tJiile:J 1lJ~, "i~'U'\.JLA~e:J'ltJtJ\?J LA~e:J'lu-r'\.Je:J1fl1f'1 "i~'U'\.JU'l~'\.JL~CJ1, "i~'U'\.J Ln CJ~ 
er\?11 tJl!~, 'j~'\.J'\.JLA~e:J'l~1'lLL~~~'lrh~'l, U';i~\911 'Y'Jvh L~u'Yl-r~~e:JA, 'j~'\.J'\.JL~CJ'lLL~~i'YlCJ, 'j~'\.J'\.J~'ln1"''l-v'\.JLA~e:JtJv11CJ 

" ' 
lJml?le:J~ 'Y'JvhLL~~ LL '\.J\?1 L\?lB~ L utJ'lJ{;l~G'11lJ1';if:1oV'\.J LA~e:Ju 1v1 ~~BlJ L 'U1~ m'l~u~111 L?ltJe:J ~~e:JlJu~n1 LA';i1~v;uruVl1 

' ' "' 
OBD II ~~e:JlJiiJ{;l'Yl{;lG'Ie:J'ULL~~A11lJI?1'1tJ'Yl1tJLL';i'l~tJ 1 'I"JY11'1Je:J'l ECU 

' 

I 
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Wfl.f"Ji:'@~l.l1 
' F' 

;:m1 L~tA 1J.GW1 Glbn.n.;:~l:'~);'llf'bG~l.lln.Jlo;:~11 ~U fb£~11 t'.,);<l!pf1.11 i:'@~l.l1l!1 ~lj~LibLk'! ( 6 t7 
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~ f1.11L~U I'U 11fl.l!1~ 
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300li\J /\3 n.n.mtL!:-JJot~LUl!11blt1.1[J (Ttl 
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l!1~ Z L~U11B!lrtt 
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UftW~i:'@fl.11Li:'L_\A~LUI:'Wk'!11~1bl 11@~ 1WQ.LJ:blt1. (££ 

~Ufb);'ll 11Li:'Jlot l3~LibLk'! lb~rl.t'.,l.l~W~k'!W~Ib@}~l.l@~~kLA11~1n.n.;:~[J (Z£ 
• n. 

i:'LLA!.l~UI111n.rl.11n.kfb~W~k'! lb~I1L~i:'~sLUibl.lrl.t'.,l.l~lb@}~!.ILUL@rl.kfbrl.rl.;:s[J n £ 
• t:-Gl2~1A.~Q.n.~t:-)£l~~t.)£l Z l~U~G~!1tt:-,tb::glfb1~ (0£ 

" ' n. • 
11Li:'E-t lbB}~!l3Srl.lbk'!~LlJk'!Usn. 111[} 11 ;:~11 !:'~ m~n.I1~Jt1. 111[} 11Wfl.[J (6Z 

);'lli:'L~}I1~1 LE-1 ;:~11 UftWil.11G~l.lln.Jlo 

8Z 
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5.4. 'tl~'llflU~n1'Hl1G~V1'UV'U~1e:~u~~ tt~~ 'a~UUfl1Ufl~V1'UV'U~1e:Ju~~ . "" . :d1'\.J'J'\.J 1 'ij~ , 
'IJ'a:me:Ju~-:m 

5.4.1. 'tlt11tl.fh)9lm':i~1591~1'L.U:J'1..1911rn.J~t11 bb~::: ':i :::'U'U f'l"J'UfUJ ~1'1..1~'1..1911D'U~t11 bb 'U'Uv'l..ln':i:U 
~ eM ' ' 

5.4.1.1. 'a1V~:::tBv~..t11tJ 
~1'1'\.Jl)u~ fl1'a?l1G9181'\.W'U 911~u ~1'1 LL~~'a~UUf"nU~lJ 81'\.J 8'W\?11~U~I'l LL U'Ue:J'l~n'all L 'IJ'I.J'a ~UUoUU Lfl~e:J'I~18 

ll e:JL91 e:Jfl vlvh iJ'lJ~Lfl~e:J'IV'\.J\?l L~e:J1off?l~1'1n'a~LL?l1 vlvh bl'lV hJ~e:J'Ivl1fl1'a•1J1191"il1f1Jl1V'\.Je:lf1 LLUULbfi?lb'll~'\.J 'llUI'l hJ , 
u e:J vni1 3 ?lu 4 ~'I'VI1~"V 'W11'lfl11ll"ilm~ue:Jn?~uhJue:J8ni1 1,ooo ~~ 'a~U1Vfl11ll~e:J'W~1ml1 flTUflllm'avi1'11 'W 

'U 't 'U , 

~1V 'a ~ UU~L~f1 Yl 'ae:JUm16'llle:J'If1~ 6'l1ll1'am~V'\.JiL~81tlU 'a~'UU1vlvh~e:J'I?ll1'1, 1vl"'~~1ruL~V1, "'~~1ru~e:JV, 
1 vl "'ru ru 1 ruLL {)'I L~ e:J'\.J ~1 V 91 '\.J L eJ \l L~ eJ 'a~ 'U'ULfl l'lU ru'VI1'V'I ~e:Jll 1 vl LL?ll'l\l?lm '\.J~ ~1'\.J "il e:J1ll ~, 'a~ 'U'U Lfl~ e:J 'I V'\.J \?), 

"" " 
Lfl~e:J\lu-rumml'l, 'a~uuu.:Jf"i'uL~m, 'a~uuLA~e:J\l~1\lLL~~~\lrh~\l, 'IJ'a~911 vlvh L~'WYJ-r~~e:Jfl, 'a~uuL~V'I, 'a~uu~'l 

'IJ 

rl 1 ~ \loU'U Lfl~ e:J'\.J ~18ll e:J L91 e:J11 vl 'Y11 LL~ ~ LL 'U 1?1 L\?1 e:J ~ L 'IJ'I.J 'UI'l ~ 6'l1ll 1'a ~ oU'U Lfl ~ e:J'\.J 1~ L ~ 8'\.J ~ f1 1 'avl 1 '11 '\.J '1J e:J'I 'a~ 'U'U 
, 'IJ 

LA~ e:J\l 8 '\.J \?l 'V'I~e:J:l.J L'U1~m\l~'\.J~tllL?l'\.Je:J 'V'I~e:JlJU~niLA'a1~~Uru'VI1 OBD II 'V'I~e:Jll"il1'1Yll'l?l e:J 'ULL~~fl11ll~1'\.JY11'\.J ' " , 
LL'a \lvl'W1vl'Y11"Ve:J\l ECU L'IJ 'I.J ~'W1'1J 

5.4.1.2. 'a1V~~tBV~'VI1.:!b'VIflUfl 

1) 'lll'l~f1V1'\.JV '\.J \?l EV fld'UAll~1m~'U'U~L~f1Yl'ae:JUf1~ L'IJ'Wf11'a'a1lJLe:J1 LYlA 1 '\.J b~V.&'\.J?l\l 
, ' 'IJ 

"Ve:J\l\l1'\.J~1'\.J il'11f1'a'all81'\.J8'\.J\?l L~e:J1m'Wm'af'im~1~1'\.J~1\l I "Ve:J\lt11'\.J8'\.J\?l EV 

f"n'UAlJ~1V';i~'I.J'U~L~f1Yl'ae:JUf1~rl1~\l ~\l U'a~f1e:J'U~1V';i~'I.J'Uf"n'UAlJLA~e:J\ltJ '\.J I?lL~e:J , , 
~~91f1'a~ LL?l1 vl'V11 oU'ULfl~e:J'\.J~1tllle:JL91e:Jfl vl'V11 

2) 1 off'a~'U'ULA~e:J\lV'\.J\?lLLfl?lb'll~'\.J~1'VI-ru?l~1\lf1'a~ LL?l1 vl'V111 ~LL 'I.J91L91e:J~ '1J'\.J11'1 hJue:J8f1l1 3 

?lu fl11ll"i11lJue:Jvni1 1,ooo ~~ 
'IJ , 

3) lle:JL91e:Jft vl'V11Ltl'I.J'lJUI'l68\lbml!?l (Synchronous Motor) 

4) ilullu-ru LU~ 8 '\.J')U LL'U'Uf11'aoU'U~~1m~uu1vl'Y11 (EV Mode Switch) 
, 'IJ 

5 ) iJ"ile:JLL?ll'l\l~~oUe:JlJ~f11')f11'avl1\l1'\.JLL'U'U TFT 'VI~1"ile:J"V'\.J11'11lJ1!e:J 8 f1l1 6 d1 
'IJ 

6) il'lll'l'V'Ie:J1'VI OBD II ~1'VI-ruiLA')1~~"'ruru1ru'1Je:J\lf1~e:J\lfld'UAll~L~f1Yl'ae:JU f1 ~ , v v , 

7) il'lll'l1vl'Y11LL?l\l?li1'l 1vl'VI~11'Yl~1 1vl?~\l1vl~ruru1ruL~tJ1~1'\.J'VI~11vl'VI~ 1vlumu'W 
, 'U v v , 

~l'l~\lll1tl'U'lll'l~f1 91'a\l911ll~'\.J~~e:JLA~e:J\lti'\.J\?l~'l11L?l'\.Je:J , , 
8) il'lll'l1 vl'V111 vl"'ruru1ru~e:Jt1 1 vl"'ruru1ruLu'an 1 vl'VI~ 1 vl"'ruru1ruL~m 1 vlumu'W ~1'1~\l , v v v QJ 'lJ v , 

e:J~tl'U 'lll'l~fl " , 
9) il'IJ"j~91 LL~~m~"iln1vl'Y11 'V'I~e:Jll?li91s& 1lJ~e:JtJni1 1 ~ 'V'I~e:Jllm~"ilf1lle:J\loU1'1 '1J -ru1vl 'Y11 

" " 
91 'a \l911ll ~'\.J '1J e:J \l'U 1'1Vi'l11 L?l'\.J e:J , , 

1 O) il'a~uu 1 vl~e:J\l?ll1 \lL'V'II'l1'\.J m\lmll~'\.J , 
11) iJ'a~'U'UiLA'a1~~e:J1f11'aL~ti"Ve:J\l'a~'U'U~1ti91'\.JLe:J'ILL?ll'l'I~~~1'\.J"ile:J1ll~ 91'a'l911ll~'\.J 

' ' ' ~ ~q 0 

LA'ae:J'I ti'\.J 91Yl'\.J1 L?l'\.J e:J 

12) iJ'a~'U'U"'~~1 ruLL91'a'V'I~e:JlJ 1 -5''11'\.J 

13) iJ'a~uuul'lJ1~'\.J'V'I~e:Jll'lll'lUI'lJ1~'\.J91'a'l911ll~'\.J~~e:J~'l11L?l'\.Je:J , , 
14) iJ?li91~~'1f11'a 1 vl'Y11 LL6N?ll1'1bflll 1 vl'VIU1 LL~~'VI~'I ?li91~"'~~1ruVm~tJ1 ?li91~ 

'·ruru1ru 1 'Yl?l'l ~ruru1ru 1 vl~1 ~ruru1ruLL91'a ?li91~~'1f11')'1JI'l'a~uu~'IUI'lLL~~ul'lJ1~'\.J 
q,v '\J vv vv q 

•• ~. ~--N'""""""" .,~. ·- --~-V. ···""""" .,~. ···4 . """"" 



""""" .. ···~ ·~'" """""·····~· .. ·~'" """"""'"'WJj) ·~'" 

L~b'b~ ~lf~t}rb~C'~ -I 0.0-t G~C'~L~Ll~G~rtt nLfi'~~Lrb~lfWG~0-rbLt.bln.n.~~~ (Z17 
" ' L~~ t ~t,~rtblll.t.bl}GULM.1~~LrbC'Uvl.ll.n.1mfJ 1 t,~~m~C',Q-11.11.~~ (117 

" 
L~Ll~G~b'bu~my~J~n.mmr;1C'~b'b~m1L~b'bu~mn.n.~~~ (017 

C'~b'bG~Ll ftb'bLftii.~C'G~ f'fJ 1'1 I'll 0 rb 

" 
11.11.~~~~11 C'~bll rt_.Vll~b'b 1rbGkM. IAk~!Jft~}G~ 1bl~1111.11.11 L~b'bG~Ll_tbb'bLfl.ll.kC'GSI\.11.~~~ (6£ 

" 
L~C'~11 0G1 L~Ll~G~rttC'~L.\J~tL~~t}G~1GrbrtQmG~blm~n.n.~~ (8£ 

W~ 1 LLLJ~Grt 
' " n. ' n. 

rtt W~m~C'_Q.~~LrbC't.M.n.n.~~n._v LrbC'~ W~Lll1k!~lf~t}rb~C'l1 n.n.~~n._v t,~ ~1k rt~ ~ 1L1~LrbLIJ (L £ tl II I I 

n. 
1,\ 
' n. n. n. 

1 L~Ll~G~rtt ~Wrt!JC'LrG~tC'~b'b~~11L~b'b~~lf~t}W~rt~mn.~~n._vr.,~~1krt~~1L1~LrbLIJ (9£ 
n. n. 

~~n.rt!JM.LL.f~Jrtt~G C'Qrt tH ~G~ 
n. 

Ll~~~11 C'~M.1 G~ m,etL[I.rbGC'~W~rbGkM. ~~~ OZ L~Ll~ G~rtt WLftfl.C'~M.1G~ m,etL[I.C'Q~ (~£ 
11 11 11 1'1 tl 1'1 

Grt!J1LrtiA~ft~C'G~blmtrtL~C'~~n.~bl!.lLLlLGC'GWII.II.~~rb (17£ 0 F" F' I p:;. 

(A.Janeg UOI-Wn!Lj:).!l) rtGGGtrt~£1~~G~1~11.11Wll.~ (££ 

C'L~C'G~bl1 ~~11 Ll~l\.1 
' F' 

n. n. n. 
n.n.~W_.VW~1kft~~ 1 G~ 1L~b'b~M.~t,m~n._vrGC'~W~L~b'b}G0-1 0-~Ll.!rbGkM.LlW 1YIJ~~ (Z£ 

' ' " n n. ' 
~Lb'bfli!J~Lllrt_.VC'GQ>blG~n.n.~~rbGkM.!frt~C'G~l,\1 WQL[':IWQ.~ (1 £ 

n. n. 
~Ll0-£~~ t.~!f rt~ C'G~bl1 W~ L1~LrbLIJ~~11~Wrb!JM.LL.f!Jf1, t ~ G!frt~ C'G ~1,\1 ~ ( 0£ 

n. ' 
~rt~C'G~bl1C'Gfl. rbll'b'bl'UGrbL~n.LC'LIA~mmLC' , p ~ 0 

n. ' 
2o t rbGkM.~~II.rb!JM.LL.f!J ft~rbL~C'~~L~~ t rb~W~rbGkM.LP,~t.~ftGkrbLt.bl~Ln.~~n.n.~~~ ( 6Z 

" C'~b'bWQ.bl~l\.1 ~~11 Lftb'bWll.bl~l\.1 C'IAblW 1 
"' " "' " 

n.n.~~C'G~l,\11\.LlLrbC'~W~ l~ ·~~ 'l::l '~::l WQ.mQ.mG~M. blG~G~rtUrti.!n.t.bll\.1\.~~rb (8Z F' l'b ~ "=" , ~ 1'1 ~ 1'1 (b p:::. 

n. 
~ 1 L~Ll~G~rttL~b'bbl~ln.n.~~~ (LG 

!frt~C'G~bl1C'Gfl.W(} 1 ~~W~~Llll'ULfufu~~~L~bl1~l1~LrbLIJ (9Z 

~G~1~11.11 
F' 

ll.,\t)~~C'WIJ11G~b'bC'~M.1G~ m,etL[I.C'WIJ11~Ll1 t,~ mLt.bli!lll1 ~r.,~n.Gll~~r,~rtt rtG~1WGL~b'b (~Z 
' " n. ' ' 

~Ll0-~t ftLC'2o t L1~LrbLIJ ~ 1 ftWL~ rbblll.t.bl_g.~~IJWQ.rbGkM.blG~~kiArt~mn.~~~ (17Z 

C'~~JmmC'G~blWt.W~!JrtLt.bl~WLGn.n.~~rb (£Z p:::. I F 0 p:::. 

n.n.~~rtt ~LL.fL~L[\.~~~0-rbGkM. t.~LW~rtM.11Ll~1 rt~1~~Gbl~~1mGW~GblN:l11~ (ZZ 
" ' 

' ' n. 
rb~ ~mm~mLU.! 11.,\t) ::WA-0-WQ.~ rb~~ L~ C'~~Lll rbbl 1\.t.b\~rbGkM.WLLl LGII.l-0-11.11.~~~ (1 G 

' Ll(tWQ.II._.VC',\t)W~t.,\t) Z L~Ll~G~rttC',tb::LI\.1~ (OZ 
" ' n. ' 

rtLC'2o t rtGkM.~~n.rt~JM.LL.f~Jbl~n.mQ> 11~~11C'~ m~n.~~b'bm(} 11wn.~ (61 
' n. ' 

~tC'L~}~~1 C'~b'b~GL1 L~b'brt~1 }~~1L~1L1~LrbLIJLl(tWQ.II._.VrbGkM.LrbC'~W~Lll1}~~m~WQ.~ (81 
" S8V t,!tn.1 Gtli1. ~Gl'li'ULmr1mn.G~~lA.GM.1GM:t,!trl.111 (L 1 ~ f'b f" ""' p:::. 

~Llt}G~IALl~1~rti.!n.t.blC'G~LlrtL~~LllC'~L~~ t 11.11.11 W~1 1\.~C',(\.11.11.~~~ (91 
' " 

rbLC'~t.IJ~ G~n.~~ 1 C'LrGLlft wQ.n._v C'~W~ W~1 n.~ C',(\.~~LrbC't.M.rbG~M.!f rt~ C'G~b\11A}L~~J~Q.~ ( ~ 1 

0£ 



~Gp. 1 L~U~GJ:bftlM.l'..fl.L£1 }G~1l'..~rtG61G~rtG~1rbk111.L~ Z£Z-SCJ G-~111. 8Sn lA}GM.~ -

U ~111.~}Grbfl.rt1l'..~ fl.rb(li3)q e 1_) LM.UM.rbrb 11 }G~1l'..~rtG61 ~LWk111.L~ ~Gp.~ -

~l LM.UM.rbrb 11}G~1l'..~rtG61 :::~11~G~1l'..~rtG6lrb,\;J_[l. b ljtLrtLkW~II1.~G~~lAl!l}Grbfl.rt1f1.f;} 1 -

' l!!Q. Z n.mL£1 }8~1l'..~rtG61 

:::m1LM.UM.rbn.11}8~1l'..~rt861fl.L~ ~f1.1mQ.11 17 fb61l\,;l~l~\,;l88~l!lt}Q.l!l}8rbfl.rt1l!l~ (1 

~n.~IA.n·LIA.l!lflB1::~flu. ·z·1·~·~ 
"' ., 

~l LM.UM.rbrb 11 }G~1l'..~rt81..! 

8 ~111.~8 ~1l'..~rt8 61 ~LlAU 8 8~1';1 ~ l!l \,;l11lj tL rtL\,;l~~ ~1 ~~ ~_ctrtW11 t[b 1 ~LlAfl.L~ ~fl.~~ 1 ~ l!ll,~ fl.~ lj t rbk111.L~~ 8~ ~~ru L fu fu ~ 

~~tLU ~fl.~ljtfl. b ~ ~L~}GQ.1fl.Rs1~rbkl'..~rtG~M.~fl.~fl.l~~Ut}GtlAU~1@rbrb:::t rb,\;1 W~1Lf>bU~G~ 1 ~G~l!llAl!l~fl.f;} 1 

fb\e.~~fl~1::~flLt "1 T~·~ 

"' I"'! • 
~rtflfl.Lfl~n.~t-~::~11~rtflfl.Lfl~Ut}BtiA.U~1~tLU~£l.~fb~U, ·1·~·~ 

~l'..~rb8U:::tfb 

"' I"'! • 
~rtflfl.Lfl~n.~t-~::~11~fl.flfl.Lfl ~U t}Bt1A.U~1 ~tLU~,C\~fb~U, ·~ ·~ 

"' ' ~~I';J~UL~ Q £ L~U:::~:::tfl.f;}1L);.Jfl.~M.Llff1j6lf1.,\;J:::tfbrbklA~~n, (1 

~ fl.B~flB1::~flLt "£T17"~ F' ., 

l!l~ 1 L~U~8J:bftl fl.l'..fl.L£1 f>bbU~QLf>bLL!8~111.~lA lLf>bLL!fl.L~_[l.ttLLIG~~~ (LV 

Gf1.\,;l1Lf1. lAGII1.~:::~1mtrtL~~~~~G~~n.~ Of"l'lf" I 1'1)1 

fl.L~~Ut}G~lAU~1@rbrb:::t I.!LUL8rbkfl.rbrt:::mL~Ul'..l!l:::!,;lrtLl'..61~l'..fl.L~rbrb:::~~GQ.M.Ll!\,;l (917 

L~tJ. ~1$~1 G rtrtrt:::~r:J l'..~~l fl.G~611rb]o:::~11 ~ Ufl.£~~ l'.,~~n.~ ~G~611l!l~lj~LrtL\,;l ( S'V 

~ fl.fl.L~l'., 1 f1j fl.fl.l!l~ 
"' p"' 

~~I';JD~ ~~L~~LU~rtfl.lf1.8~m8~M. ~~I';JDn.L~~~LrtrtL~ml..! ~ ~L~n:~~~Lrt~~~fbG (1717 

:::~~MQLJ:b111.fl.L~fl.Q.~LUfl.G~fl.G~1~~1 fl.ll..!lA 1~ -

WQ.1fl.Rs1G~II1. . .. 
~8~UUL~l'..ll1. l fl.G-~1..!1 ~~6161fb8~111.~~k-fl.G~1ruLfufu~~~:::~11 rb_Q:~l'..t~~r.,p.~~l fl.ll..!lA 1~ -

1£ 

Wfl.l ~Ql'..~~~lA~LUM.Llf~~~!,;lml,n,t,l,! -

~J:tfl.l~Ql'..~ 1rtLWrt~rbl'..61rbrb:::~~ -

L~tJ. t n,~:::Srtkfbg.~~\,;l~ -

wn.l~QLJ:b111.tJ.tl!lQ-l!!Qmn.:::~~ -

t}fb t 8~~~ f>bi.!1~Gl,\;J'~G~[brtLl'..61:::m1Ul'..l!l:::!,;lrtLl'..61~l'..f1.L~~W[bGrbrb:::~~ (£17 
" rt. \ A\ 

Ji3ZJ1JqOWWI rbn.11~111UUrtrt:::~rt8~M. lArt~~111UU~ -

rtl.lrtl'..l..!rt~rtG~M.UG~~klAfl.~mn,;::~ -

~~111.n.Ll!l~8~n.8~1ruLmm\,;l -
l'b " """ /'tl 

L~tA t G~u~n. mn.:::~ -

LH.n.1~t1WL~:::wn,n,:::t -

(S8V) 61G~G~fl.,V~GQ-Utn.1rtrb:::t -
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- iiv-re:r1Yl bb'U'U RJ45 ~Tt.rru1:ll~e:wn11 1 vre:J1Yl bb~::;ii'J::;'\.J'\.Jb~m.J~mfl~e:J~1tlbb'U'U 
1 ~?11CJ (WLAN) ~1lJ~-w b1J'Umh.:~~e:JCJ 

t.l ~~ d 1' !I I - L'll?llEJVll'l~eNbb'U'UL'Il'l"ll'l'llvmnVl 'll'Ull'l lJ'UvEJn--.n 2 lJlJ. 

- 'Je:J.:~-r'Um'Jm'Ufll-lbb~::; b~e:Jl-l~m~~e:Jl-l~.:~ bb?l~.:~~~e:J'\.Jmrum'Jl'~~1.:~., ~1'\.J'J::;'\.J'\.J 
' ' I 

fle:JlJYl1bl'le:J1 

- ~~\Ple:J~lJ~~ihl'le:J1 (Digital Multimeter) ~1'U1'U 2 ~~ 

• ?t1l-l1'Jt~l'~bb 'J.:Jvi''U 1 ~vhm::;bb?I\Pl'J.:Jbb~::;m::;bb?I?I"''U 1~ 'U'll1.:~'J::;V111.:~ 2120 v 
Vl~e:Jnl'1.:~n-J1 

o ?11l.ll'Jt~l'~ 1 ~vhm::;bb?ll'l'J.:J bb~::;m::; bb?I?I"''U 1~'U'll1.:~ 0.2/2 A V1~e:Jnl'1.:~n-J1 

0 ?11l.Jl'Jtll~fl11lJ~1'UYl1'U1~'U'll1.:! 2kr2 20kr2 200 kO bb~2 Mr2 

V1~e:Jnl'1.:~n-J1 

0 ii'J::;'\.J'\.JU-r'U'll1.:!n1'Jl~BI'l1'Ul.J~ (Automatic range measurement) 

• ~~\Ple:J~Yl.:~n~'U b~'Ub'Ue:Jb'Jbl'le:J1 (Digital function generator) ~1'\.Jd'\.J 1 ~~ 
o ?11l.ll'Jtln1bil~~qjqj1rubb'U'U sin usoidal, square-wave, triangle 1 'U'll1.:~ 

fl11l.l~ 0.5 Hz~.:~ 100 kHz Vl~e:Jnl1-:Jnl1 

o bb'J.:Jvi''U1~vh?t.:~?t~ 10 v Vl~e:Jnl'1.:~d1 " , 
• ~~\Ple:J~ e:Je:J?168~1~?t1Fl'\.J (Digital Oscilloscope) 

o ii~~~e:J~'Uvm1:ll~e:JCJn11 2 ~~ , ' , 
• ~~\Ple:J~ e:J'U11m"lle:J1 (Digital Analyzer) 

o ii~~~mb'U'U~~\Ple:J~ ~'UYm 1:ll~e:JCJnl1 9 ~~ 
' ' ' 

~1'U1'U 1 'll~ 
' 

2) 1 '\.J'J bbn'Jl-lnl'JYl~~e:J.:~ bb 'U'UlJ~~ij b~CJ 

- ?11lJ1'Jmb?t~.:~~~bfl~e:J.:~iie:Jl'~b?li1e:J'U~~.:~ b'll'U b~viill'le:J1 e:Je:J?t68~1~?t1flu1~ 
- 'Je:J.:~-rm::;'U'UUDmlnl'J Window Vl~e:J'J::;'U'UUDU~m'J~'U 
- ?11l.l1'Jtlbb?l~.:~1~11~vhm'JYl~~e:J.:J~1'Um'JYl~~e:J.:~1~u1.:~ 

" 
- b t!'U 1 U'Jbbn'Jl-l~1VI-r'Um'J b~CJ'U ~nl'JYl~~e:J.:~ Yi~e:Jl-l~.:J b 1J'Urii1e:Jm'JYl~~e:J.:J~1CJ 

" " 
- 1 '\.J'J bbn'Jl.lnl'JYl~~e:J.:Jvvmb 'U'\Jl.l1b ~eJ 1 oU.:J1'U~1Wl'\J'll~blJ'U'\JeJ1~VI"'n 

' 
3) 

.:::::.. d .::::.. ~ 0 Q,.l ~ 

bb~.:JYl~~eJ.:J1-:J~'JeJ b~nYl'JeJ'U n?t?I1VI'J'U'Jtl CJ'U IPl ~1'U1'U 1 'll~ 
' 

- ?11l.l1'Jtlfln'lj1bb~::; b~CJ'U-rl~vi'.:~~1.rrv~v hJd 
" 

• Voltage 

• Ohm's law 

• Series and parallel circuit 

• Complex circuit 

• Measuring instrument in general 

4) 
d 1/o Vfl.IVll 1/ 

bb~.:J Yl~ ~ '€J .:11.:1 ~ 'J b "1!'\.J b "ileJ 'J ?11VI'J'U \Pld'J '\J 'J CJ 1'\.J CJ'U \Pl 
" 

~1'U1'U 1 '1!~ 
' 

- ?11lJ1'Jtlfln'lj1bb~::;b~CJ'U-rl~vi'.:~~'J.rrv~'€J 1 ud 
" 

• Component 

• Sensors 

.,~.~ .. ~"'"n""n" "'~" ... ~ .. n"""" .,~. ··+ ·· """"" 
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• Schematics 

• Batteries and accumulator 

• Capacitance 

• Motors 

• Transistors in vehicles 

5) bb~~Vl{?)~eJ~bVlflb'U 1~~~F5(;1B~~1Vl-rmm.Ju~ 1 "il1'U'J'U 1 'lj{?\ , 
- G11ll1';111Pin'l'f1bb~~ b~~un~~~'IX1.VB~B hJd 

" 
• TIL-AND 

• TIL-OR 

• TIL-NOT 

• TIL-XOR 

• TIL-NAND 

• Multiplexer 

• Fundamentals CAN data bus 

6) bb~~Vl{?l~eJ~bVlflb'U 1~~~~(;1B~~1Vl-rmt1~'U~ 11 

- G11~1';111Pin'l'f1 bb~~ b~~un~~~'IX1.VB~B 1 LJd 

"il1'U'J'U 1 'lj{?\ 
' 

" 
• Flip-Flop 

• RS Flip-Flop 

• JK Flip-Flop 

• Shift register 

• Counter 

• Multivibrator 

7) flB~oW'Jb(;leJ{bb.y1LJb~(;l "iJ1'U'J'U 2 'll{?) 
' 

- ilwtl .. :m\J";J~~'J~~~n~1~ (CPU) hJiiB~n11 2 bbn'UVl""n (2 core) ~ilm1~b11 
"'11JqJ1ru'U1"14m1:WiiB~n11 2.2 GHz 

- ilwth~m1~"il1Vl""n (RAM) ~iJ'IJ'U1{?)1:!JifB~n11 2GB 

- iJmlJ~fl11~"iJ1'1J'U1{?) 1:!JifB~n11 32 GB 

- ilVlii1~B"'~~G1'1J'U1{?)1:WiiB~n11 9.7 d1 bb~~ilfl11~~~bB~{?)1:WiiB~n11 2,048 x 

1,536 Pixel 

- G11lJ1";Jt11.g~1'U1~:WiiB~n11 Wi-Fi (802.11b, g, n, ac), Bluetooth bb~~ GPS 

- iJBLJmrub~el~~eJ";J~UU 4G Vl~B~n'J1 bbUU~{?)~~m~1'UI'i''Jbfl~B~ (built-in) 
' 

- iln~B~~1'UVlU1flJ1~~nB~{?)1:WiiB~n11 1.2 Megapixel 

- iln~B~~1'UVl""~m1~~~bB~{?)1:WiiB~n11 8 Megapixel 

8) flB~oW'Jb(;leJi ~1Vl-ru~1'UD";J~m~e..~~ "il1'U'J'U 2 'll{?) , 
- ilwth~\J";J~~'J~~~nm~ (CPU) 1:WiiB~n11 6 bbn'UVl~n (6 core) b{?)~ilm1~b11 

1ru'U1"14m~'Um'U 1:WiiB~n11 3.0 GHz bb~~ilbVlfl1 'U 1~~b~~"'ruru1ru'U1"14m1m'Umru 
"' "" 

.. ~.GA ... ·············"""1"""""" •• ~ •.. ~····""""" •• ~. ·~· ·""""" 



~\Xv~ 1 <ffrn1lJ?f1lJTHl1 'Un T:i'tJ'J~l.n&l~G1?f~ ~1'Ul'U 1 vtU'W 
'U 

- VlU1CJ'tJ'J~l.nG1~G1nm~ (CPU) iivttl1CJFn1lJ~1bb'\.J'\.J Cache Memory 'J1l-11'U'J~\'l'U 

(Level) b~CJ1tl'U'IJ'U1(ilhJuvCJn11 12 MB 
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- iivtU1CJD'J~l.nG1~Glb~Bbb?f(il~.flTW b(ilCJiiflru~n'ljt\J~B~1~1(ilmh~vt~~ Vl~B~n'"J1 l')~;i , 

• b tl'W bb~~1~\J'j b ~B bb?f(il.:J.fll'W bbCJ n\11n bb~~1~ \l'Jvt~ n~iivttl1 CJAJ1l-1~1'1J'U1(il hJu v t1 

n'"J1 2GB Vl~B 

• iivttl1t~'tJ'J~l-11G1~m~mb?f(il~.fl1'W~(il~~B~mt1 1 'UvtU1CJ'tJ'J~l-11G1~G1nm~ bb '\.J'\.J 
'U 

Graphics Processing Unit ~?f1l-!1'Jfl1-ffvttl1tlfl11lJ~1Vl~n1'Wm'Jbb?f(il~.fl1'W 

'IJ'U1(il1J.JuvCJnl1 2 GB Vl~B 

• iivttl'JCJ'tJ'J~ l-!1G1 ~G1 b ~mb?f(il~.fll'W~ii A11l-l?f1m'J t~1 'U m1 1 .ffvttl1 t~m1l-!~1vt~n 

1 'Un1'Jbb?f(il~.fl1'W'IJ'U1(il1JJU'vt~n11 2 GB 

- iivtU1tlfl11lJ~1vt~n (RAM) 'IJil(il DDR4 vt~B~n'"l1 ii'IJ'U1(il1JJU'vt~n11 8 GB 

- iivttl1CJ~(ilbtl'\.JoUBlJG1 'llil(il SATA Vl~B~n'"l1 'IJ'U 1(ilfl1 1l-1~1J.Juvtlnl1 2 TB Vl~B 'IJil(il 
'U , 

Solid State Drive 'IJ'U1(ilfl11l-l\11J.Juvvn11 480 GB ~1'U1'U 1 vttl1CJ • 
- iiDVD-RW vt~B~n'"l1 ~1'U1'U 1 vtU1tl 

- ii'llB~b:UvlJ~B'J~'U'Ubfl~B'll1CJ (Network Interface) bb'U'\.J 10/100/1000 Base-T 

vt~v~n'"l1 ~1'U1'U 1J.Juvt~n11 1 'llv~ 

- ii'llB~b~BlJMB (Interface) bb'\.J'U USB 2.0 vt~B~n111J.luvCJnl1 3 'liB~ 

- iibb u'U~l-loWbbG1~ bm~ 

- ii\lmb?f(il~.fl1'W'IJ'U1(il1J.Juvt~n11 19 D1 ~1'U1'U 1 vttl1CJ 

9) iir!iivm'J 1 <ff~1'U.fl1'lj11 Vltlvt~vm'lj1t1'~nn'lj ~1'U1'U 1J.Juvt~n11 1 'll\11 'U ., , 

"' d 5.5.1.3. 'a1tl6'1 ~be:Jtl (il e:J'U 8] 

1) u~,;VJ-ru'tJ'J~n'UArum'W~'UA1btl'U'J~CJ~nm 1 tJ \11nm11-ff~1'U't.Jn~ , 

2) iim"i~Vlvml-11~nu'\.JAmm'IJ€l~lJvt11VJv1~CJ 1JJU'vt~n11 s A'U bbG1~-ru~(il'IJvur111off~1CJ • 
m"i!lnv'\.J'Jl-1 ~'Unl1'UAmm\l~?f1lJ1"ifl1 <ff~1'U 1~ , 

5.5.2. "!(iltl mn'Uti'U~ Plug-in Hybrid 

5.5.2.1. oa 1t16'1 ~bBti(il'Yi'11'tJ 
~1'U'l'U 1 'tj(il • 

~(il1Jnt11'UCJ'U~ Plug-in Hybrid b tl'U'J~'\.J'\.JeU'\.J bfl~B~CJ'U~~?flJtl'\.JlJBb\91Bfl vH11 fl1'\.J~lJn11Vh~1'U~1ti'J~'\.J'\.J 
€h~nVJ1Bilm1?tl-IB~n&l ?t1l-111m~t~'Uib~CJ1n'U 1~'\.J'\.J 1 ~vh~B~?t11~, 1 ~~qJqJ1rub~m, ~qJqJ1tufiBCJ, 1 ~~qJqJ1ru 
bb~~b~B'U~1ti\91'UbB~ b~B'J~'\.J'\.Jbfl(ilUruvt1'W1Bl-l 1 ~bb?f(il~ ?ffi1'U~~1'U~B 1l-l~, bfl~B~LJ-r'\.Jv1n1f'1, 'J~'\.J'\.JU~fl'\.Jb~CJ1, .., 

'j~'\.J'\.Jbfl~B~~1~bbG1~~~n1~~, LJ'J~(;) 1 ~vh 'j~'\.J'\.Jb~tl~, 'j~'\.J'\.J~~n1~~-rrubfl~B'U~1tllJm\91Bfl ~Yl1bb&l~ bb 'U\9\b(;)tl~ btl'U 
'U 

'IJ(il~?f1l-11'Jfl eU'Ubfl~B'U1~ 'W1BlJb'U1~m~~'U~'l11b?f'UB 'W1BlJ'tJ~nlbm1~~Uruvt1 OBD II 'W~BlJ\l(ilVJVl?fB'Ubb&l~ , , v , 

A11l-IIX1'UV11'Ubb 1~1'1'U 1 ~Yl~m ECU b tl'UIX'U 1 'tJ 

~~~B .. ~~'i':!51'Ufl'i'il.JflT'i ~~~B ... ~.~.fl'i'il.Jfl1'i ~~~B .. ~ .. .. fl'i'il.Jfl1'i 



5.5.2.2. 'a1V&'I::b~h.t~'V11\Ib 'VIf\\lfl 

1) 'IJ~'tlmn'Ue.t'Ut9i Plug-in Hybrid A'"J'U~~;il'"JCJ')~'U'U~Jb~fl'VI')v\lm1 LU'Uf11')')'"J~L'Ell 
b VlA b 'U b"V.rr'U\J'l'VB'l'll'UJll'U l1"11n"J1l.JtJ1'UtJ'UIP)' b~B Lm 'Un11~f1'\•J1Jll'UI'll'l <"] 'VB'l 

e.t1'U e.t'U tJim'UA~;il'"J CJ'j~ 'U'UB L~ fl'VI')'EJU n~ n1~.:J U') ~ fl'El'U;il'"J e.t ')~'U'UoU'U LA~'El'U;il'"J e.t 
' 

bA~'EJ ,W'U~~?I~tl'U~'Elbl?l'El')1 "v'Jvh 

2) lJ<tl~bA~e:J.:JCJ'U~b'U'U'8'Ub'VIeJ'fltJA11U'ilf1J:::'U'EJfl?I'U'U'U1\?l hhJ'EJCJ 1400 CC 
' ' " 

3) lJ<tl~~ml?le:Jfl"v'Jvh (Motor) 
' 

4) lJbb'UI?l bl?le:J~<tlU~~b5e.t~ (Lithium) 

5) 1~n1~.:J?I.:J?I~h1bJt1ve.tfll1 85 nhr11?1~ 'l-j~'EJ~fll1 
'IJ ' 

6) 1 ~bb 'j.:JU\?\?I.:J?I\?1 H1hJt1e:Je.tn11 240 u'"J{;]''U/b~l?l'j 'l-j~v~n--J1 
" ' q ~ o Q..l ~ ~Q.I I oQ. d c::t. ~ 

7) ~<tl\?\Y-l'EJ')'Vl OBD II ?11'1-j')'U'"Jbm1~'1-j?lturu1ru'U'EJ.:Jfl~'El.:JA'"J'UA~m~n'VI')'EJ'Ufl?l 
, v v 'I 

~ ~ ~ ~ ~q I 

8) ~'il'Elbb?l\?l.:J~~A'"J 1 ~b')'"J '1-j'je:J A11~'ilbb'U\ilbl?lm 'l-j'j'EJ~f111 
' 

9) lJ<tJI?l1"v'Jvhbb?I.:J?I11.:J 1"v'Jl-jtJ11"v'J ~11"v'J?I.:J 1"v'J~ruru1rub~e.t1;il1'U'I-jtJ11"v'Jl-j~ 1"v'Jum~'U 
, 'U tJ v 'I 

~l?l~.:~m n'U<tJI?l 't'Jn \il'j.:J 1?11~~'U ~~mA~'El.:J e.t'U ~~111 b?I'U'El 
' ' 
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10) lJ<tJI?l1"v'Jvh 1"v'J~ruru1ru~e:Je.t 1"v'J~ruru1rubmn 1"v'Jl-j~ 1"v'J~ruru1rub~m1"v'Jum~'U ~l?l~.:J 
q III.IV V V VV 't 

mJn'U<tJ~'tln 
" ' 

11) lJU'j~l?lm~"ilf11"v'J~1 Y-l1'v~?l11?1'li hJt1ve.tn11 1 A Y-l1'v~m:::"iin~v.:~-ii1.:~~'U bb~~'\J~'U 
" " 

1 "v'J~1 Y-l1''El~ 1 yJ b~CJ'"J\?l'j.:J\?l1~~'U'U'EJ.:J<tll?l~111 b?I'U'EJ 
' ' 

12) lJ'j:::'lJ'U1 bA'j1:::~'Ell f11'j b~ CJ'U'EJ.:J<tl\?1 'fJ fl ~1'U"ii'El bb?l\?1.:1 ~~ m .:J 1?11~~'U bA~'EJ.:J CJ'U ~~111 b?I'U'EJ 
' ' 

13) lJ'j:::'lJ'U~'1J'1)1rubbl?l'jv-l1'El~ 1 off.:J1'U 

14) lJ'j:::'lJ'U~mJ1 ~'UY'l1'El~"tll?lU~J1~'U\il'j.:JI?l1~~'U~~'El~111b?I'U'El 
' ' 

15) l1?111?1'lii.:Jm'j 1 "v'J~1bb?I.:J?Il1.:J 1A~ 1 "v'Jl-jtJ1bb~:::'l-j~.:J ?111?1'11~'1)'1)1rue.tm~m ?111?1'11 

~ruru1ru 1 "v'J?I.:J ~ruru1ru 1 "v'J~1 ~ruru1rubbl?l'j ?111?1'lii.:Jm'j<tJ\?l'j:::'lJ'Ui~~l?lbb~:::u~J1~'U 
tl IlL/ "' v v v v , 

16) lJ'j:::'lJ'U~'1Jbb"ii~~'VIeJ"iiU~CJ::: (Smart Key) Y-l1'e:J~ Push Start 

1 7) lJ'j:::'lJ'UU.:JA'U b~m bb 'U'U 1 "v'J~1i.:~ f11'j~1'Un~e:J.:JA1'UA~B b~n'VI'j'EJtJn~ 
' 

18) lJbmAi1'El<tJU~1"v'J~1b~'El'Vll?l?I'El'U~'1)'1)1ru"ii'El~ '1-j~'EJ bmA ABS 

19) 

20) 

21) 

22) 

i1?111?1'liu~'Uii'11'1-j~'\Jb~e:Jnm'jv'i1.:J1'U b~'U'I-jtJ1 ~'EJCJ'I-j"'.:j bne.ti11.:J11i1 

i1"1l~ bb -u'U b '1-j~ CJ'U Fl'U b ~ .:J?Imv-l?I~'\J'jruv-l1'El~ 1 .ff.:J1'U 
' 'IJ 

i1b'U1:::,!.:~ 1~iJmm11 2 (;)'1~\?\~.:Jn'U<tJ~'t'Jn 
' 

ij'j:::'\J'UU~'UB1f111'1Y-l1''El~li1A1'U A~ f11'ji.:J~1 CJ~~ i1'lll?lU~'lJ'j::: ~'UA11~ b~'U bb~:::~~ 
'IJ ' ' 

23) i1~'1)'1)1rub~'EJ'U'j:::e.t:::~'EJCJ'I-j~.:J'I-j~'EJ n~'El~~'EJ.:J'I-j~~ 'l-j~'EJ~n1 1 

24) i1Y-l1~m~m.J~~~~noU'U A1'UA~bA~'El.:Jb~e.t.:JY-l1'v~U~~'U - 11.:J?I1e.t 1 'Vl'jAY-lvl 'l-j~'EJ~fll1 
' ' 

25) ij'j:::'lJ'Uel1'U'"JCJA11~?1:::1?l'"JnbA~'EJ.:J b~'U b~CJ~ bb~::;ij'j::;'lJ'lJb ~'El~~'EJ?I~1i'Vlb "v'J'U 'l-j~e:J~fll1 
26) ?11~1'j~1 bm1:::~~ru ru1 ru f11'j\JI?l'j::: b Ul?l'U'El.:J bA~e:J.:J e.t'U~ 

"'"' ' 
27) i1'j:::'lJ'UHA'I-jtJ11~t1ve.tn11 1 A 

'IJ 

28) ij'j::;'lj'ljb mfl'l-jtJ1~?1nb mfl'l-j~'EJ~fll1 

29) i1Ai1'EJf11'j Hf.:J1'UJlT\~J1 1 'VlCJ'I-j~'EJil11~11eJ.:J f) f)~ '<il1'U'"J'U 1~tJ'EJCJfll1 1 <tl\?1 
" "I ' 

/__ 

' QL/{IQ 1'\'l'!JtJ ........... ...... ... ....... ... .... LJ "i :::51'Un'i"il.Jn1"i "'~" .. &.~.n""n" "'~" ···+ ···n""n" 
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5.5.2.3. 
.. d 

11CI6'l~beJCI~el'U ~ 

1) u1,;vrruu 'i::: n\mrum~~'UFhdJ'U'i:::t.J:::nm 3 u ~1n~~~~ , ~ 

2) iJm'i~~rJm111~nuuflmm'VrJ,nJ 'vn1'Vlt.J1~C.Jhh1-emn11 5 fl 'U bb"':::-ru ~~'llrJu rh1off~1 C.J , 

fl1'i1JflrJU'i1J ~'Ufll1Uf1Gnfl'i~:::?I 1111'H1 1-1f'l1'U 1~ , 

5.6. "'l~tlilu~m1'VI1'tieJunvdeJ-:~"lleJ-:~~mV~Bi bb6'l~"'l~offubf'l~B'U1wvh-b;i-:~n6'1 . ..., . ~1'U1'U 1 "'!~ 

(MOTOR DIAGNOSIS AND ELECTROMECHANICAL BRAKE/STEERING) 

'\.J'i ::: neJU~"JtJ 

5.6.1. "l!~tl~U~n11'VI1'YiBUfl'V'l~el\l"llel\I~BbVIBi 
.. ~ 1 5.6.1.1. 11tl6'l~belti~'Vl1 tl 

~1'U1'U 1 "'!~ • 

• 

b U'U'IJ~ 'Vl ~"'rJ'l'Vl1'l~1'Ub'Vlfl1 'U 16'l~tJ1 'U tJ 'U ~1 vJvh~vv n bb uum b ~v 1m 'U m1 b~ t.~'Um1?1v 'U 1~ v btl~1:::'1J~'V1~6'lrJ'ld , , 

~ ::: i'in~1 b~ tJ"JflU fl1'iVI1-1J'rJU fl~~rJ'l'U rJ'lllrJb~rJ~ bb6'1::: fll'i fl~UVlf'l'Vl1 'l fll'i'VIll'U'U eJ'lllrJb~rJ~ 3 b 'tJG'l , 
5.6.1.2. 11t16'l~bBCI~'Vl1~b'Vlf'lilf'l 

1) illi11bb?l~'lbvJ?i'UrJ'l1vJvh1~ u, Lz, u 
2) iJ\i11 bb?l~ 'l Vlf'l'Vl1'l fl1 'iVI1J'U 1~ , 
3) 

4) 

5) 

m1 n1VI'U ~Vif'l 'Vl 1'l fl1'iVI1l'U 1~ t.J 1~~rJ'l"'11~?1 'UrJ'lllm~rJ1~ n1~'lYl1'l1'UmJ , ~ 

1rJ'l-ru n w1~bL'i'll'i''U1vJvh1~~ii'Bvni1 40 ~'l 700 v. Vl~ rJ ~ni1 

'irJ'l-rum'i1~~1~fl1111~1~~ii'vvni1 15 ~'l 400 Hz Vl~rJ~rd 1 
6) iJ~iJrJm'i1-1l'l 1'U.fl1~11'VltJVI~rJm~TeJ'lflf1~ liJ1'U1'U1~ii'rJvni1 1 'IJ~ ~ • t , 

.. d 
5.6.1.3. 11CI6'l:::beJCI~el'U ~ 

1) u~,;'Vl-ruu'i:::n'U flrum~~'UA1LU'U'i:::v:::nm 1 u ~1nm11-1J'l1'ULJ n~ , 

2) iJ n T'a~~ rJ U'ill 1~nUUfl6'llfl'i'UrJ'l1JVI1l'VltJ1~tJ 1~UrJ tJ fll1 5 fl'U bb"':::-ru e:4~'1J rJU ~11oV~ 1tJ • 
m11JnrJU'i1J ~'Ufll1U flmm~:::?l1111'ifl1-1l'l1'U 1~ , 

5.6.2. "l!~tl~u~m11:::uu"li'ubf'l~B'U1wvh - b;i~n6'1 
5.6.2.1. "l!~tl~U~fl111:::U'UU\I~'Ub~CI11~CI'UVJ1 wvh 

5.6.2.1.1. 11CI6'l:::bBCI~~11 LJ 

~1'U1'U 1 "'!~ • 
~1'U1'U 1 "'!~ • 

b u'U'IJ~ 'Vl ~"'rJ 'l'Vl1 'l~1'U b'Vlfl1 'U 16'1~81'UtJ'U~1 vJ.W1~rJrJ n bb u u 111 b ~rJ 1m 'U m1 b~ tJ 'U m'i?lrJ'U 1~ v b tl~1::: '1J ~ 'V1~ 6'l rJ 'ld , , 
~::; i'in~1 b~ t!1nm:::uU~1'l111~tJ~11 b 1m1 'tJvh~fl1Ufl11~1 t!B b~ fl'Vl'irJ'iJ fl~'UrJ'l'ifl tJ'U~1 'tJ.W1~1'U 'tJ 1::: n rJ U'UrJ ~ 1::: UU , 
n'U?~::: b VJ rJ'UVIU1 bb"'::: ~~ b~ tJ'l ~111\il1 bb Vitl \I 'VB 'l 1 fl L~ll b Vlll 1::: ~1VI-ru n11 L~ t.J'U fl1'i ?I rJ'U'VrJ 'l'Vl ~~~ bb"'::: m 'itl11 \1-r n~1 

'i::: UU~1'l111~tJ b ~1 b 1rJ1'ifltJ'U~1 vJ.W 1 bb6'l:::'i:::UUfl'UG'l::: b VlrJ'UVIU1 'IJ~ 'Vl ~6'lrJ'lrJrJfl bb u u1 ~?11111'ifli'ifl~11~~\l bb~ , 

~'U~1'U'VrJ'l'i:::uu 1 LJ~'U ~'l.ff'U?~ 'l1~ rJ ch\1 ?~::: m n bb"'::: LJ"'rJ ~n v 'll~'Vl~"' B'lilm111?11111'i m rJ \1-ru b if rJ VI1 n11 b~ tJ 'U -rl~ 
.,.. \1 , " 

" t..l I IV c::l 

'UrJtJ fl11~ 'l 'U 

1) Yl1fld11Jb oV11~~1'UD'i:::flrJU~1'l I 'UrJ\I'i:::UUU'lAUb~tJ"J'ifltJ'U~1 vJ.W1 

2) i 1fld11lb -1J1 hVI~flfl1'iYl1'l1'U'UeJ'l'i:::UUU'lAUb~tJ1'ifl t.J'U~1 vJvh 

m'i1il~ov-1rv~~~m~'i:::uu~"J~m~v 1 vJvh 

.,~.~.~s: .... )/ "'"'"""""'' .,~ • .... ~ ~ .. .. ·""""" "'~" ·4 ····""""'' 
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4) nT~bbm 'llU'1J'VI1'llv ·r~::;uuvr;J'llJ1~v hNh 

5.6.2.1.2. 'a1m'l:::b~hJ~'V11-:Jb'VIRilR 

1) 1:::uun\.n,'l::; bYie:Ju ,fle:J&J1 ,l'll.li\'mb~::; v1.:J , 

2) l.lmiPl-vfluvrNlJ1~V'lJ'W11'1hJu-vvn11 t5 kW 

3) ~iiPls&\11'!1::; boUI'I,1 'V'J bb~l'l'l~mu::;m'J'Vi1'l1'U , 

4) 

5) 

0 ~ ~ 

·1Wt\1 1 ~v'lfn1l.lb 11 bb~::: bn\111'1 , 

bfl~v'll'l'lm::; bb~ 1 'V'J.Yhb~::; bb 'J'lilu 1 'V'Jvh 1 u'Jftvuii 
0 d 

\11'U1'U 1 bfl 'Jv'l 

- b-lJ'Ubfl~v'lljv1'1'1'll 'U 11'1 4 Vl~n 1"111lJ~::; bBVI'I'J::;iluhJu-vvn11 10,000 counts 

- ~1l-l11fl1'1'1 bb1'lilu1'V'Jvh m::; bb~1'V'J.Yh m1l-l~1'W'VI1'W, m1l.l~, m1l.l ~m~v'l, 

11'11vl'l, ~ill'\11\)lJ, Capacitance, Zlow-Low impedance Vl~vl.l1nn11 

- \l'Vbb~l'l'l~mb'U'U Backlight ~~1m'JmJ-rurh1~ ,ffi'V'Ju18~1VI-rucie:J'l~l1'l~ 

ti11'UVI~'l1'11bfl~v'l ,Vl'lniue.i1u~1 bb'U'U True RMS bb~::;ljrl'li'W'Jv'l-rum'JuuVin 

-il-vl-lmb'U'UH~18 b-ciu bb'U'U'U~'VIu ~nl1VI~mYivubvh 
~ ~~ 

- ljlJ11P11 \i1'Uf111 lJ D~vl'l.tl8 CAT Ill 1000V, ljl.l11P11\i1'U CE, UL, CSA 'J v'l-r'Ubb~::;lj 
~ ~ 

'J:::uuu-v.:Jnu I P67 11'1mb~l'l'l'VIU1 bR~v'lv~1'loOI'Ib\l'U Vl~vl.l1nn11 

- b.Uu~~IPl.tlru'fl~lj bfl~v'l'VIl.l18n11fl1VI~vmiP11\i1'Un11~~\Pl\11nn~l.l L.l'J::: b 'VI PW 1 1LJ 
~ , , 

VI~'VVblJ~nl 

- il~1'Un11l1'1~1bb'J'lilu1'V'Jm.:J (Vdc) 1tii'~'lbb~ 100mV-1000 v Vl~vnl1-:Jnl1 f111l.l 

~::;bB81'1~1~1'1hJmnn11 0.01mV 11'1vil~11"111l.lbbl.l'U~1 0.09 % of reading1'W'V)n 

~1'Uli'IVI~v~n11 

- il~1'Un11l1'1~1m::;bb~1'V'JIPl'J'l (Ide) 1tii'~'lbb~ 1 mA-10A Vl~vnl1-:Jnl1 1"111l.l 

~::;bB8~~1~1'11lil-l1nn11 0.1mA 11'18il~1f111l.lbbl.l'U~1 0.3% of reading 1u'V)n 
I Q.l c:!J1 ~ I 

m'W11'1VI'Jvl'lm1 

- il~1'Un11li'I~1R11l.l~1'U'VI1'U 1tii'~.:Jbb~ 1000 ~'l 100M0 Vl~vnl1'lnl1 R11l.l 

~::;bBVI'I~1~1'11lil-l1nn11 0.010 11'18il~1f111l.l bbl.l'U~1 0.2% of reading 1u~1'U 

11'1 1'11~1'1 , 

- il~1'Un11ll'l~1bb'J'll'i\o~1'V'J~~'U (Vac) 1tii'~'lbb~ 100mV-1000 V Vl~e:Jnl1'lnl1 f111l.l 

~:::b€i81'1~1~1'11limnn11 0.01mV 11'1vil~11"111l.lbbl.l'U~1 1.5% of reading 1t~'VIn , , 

~1'Uli'IVI~v~n11 

- il~1'Un11ll'l~1m:::bb~1'V'J~~'U (lac) 1tii'~.:Jbb~ 1 mA-10A Vl~vnl1'lnl1 f111l.l 

~:::b€i81'1~1~1'11lil.l1nn11 0.1mA 1~8il~11"111l.lbbl.l'U~1 1.2% of reading 1u'VIn , , 
I V .:::1 ~ I 

81'UJI'IVI'Jvl'lm1 

/_ 

.,~.~ .. N.""""""" "'~" ..... rb:~· ··""""" "'~·4·····""""" 



38 

- ijEJ1'Un1'al{;1fhrr:ruJ~1~':\11n 100Hz- 10 MHz Vl~emh:m11fl11l.J~~bBV{;1~1G'f{;1 
' 

hJmnn'l1 O.OlHz 

- l{;1fi1fl1th "8 bbln'\.Wlb~':\11n 1 OOOnF-10mF Vl~emh:mi1 fld1l.J~~b~ V {;1~1G'f{;1blJ 
' 

mnn'l1 O.lnF 

- :iJhJ<auml.l Manual data Logging 1~l.lue:mn11 100 rh bb~~ hhbbml.l 

Auto/event logging 1~~uemn11 2,000 A1 

- ?t1l.J1<am e:J-:J ~\Jm<a1{;1fl1 1l.J bblnnl'h:J'IJe:J \re:mJvt.nlJ1~ 
' '\J 

- 6'11l.Jl 'a bll{;1A1 Harmonic ratio 1~ 

- ijmvm<a1-U'-:J1'U'IJe:J-:J bb'Uml?le:J~ 1~ue:Jvn11 399 oti'11l.J -:J 1{;1mb?f{;1-:J1'W be:Jn?t1<a , 
d d I Q..l 

bbfl\?1\?11~tlfltl v 1-:J'Il{;1 b "il'U 

- ljG'f1Vl{;1~biJbiJ1 biJ li\'1'Ul'U 1 'll~ .., .., ' 
6) ij~ije:Jm<a 1oV'-:J1'\.J.f11'lj11 vmvt~e:J.f11'lj1B-:J n()'lj "ii1'Wl'U 1~ue:Jvn11 1 ~{;1 

.. d 
5.6.2.1.3. 'a1tJ6'l:amJ{;1e:J'U 6J 

1) u~~'Vl~utJ<a~nuArum'V1~'UA1bU'U<a~v~nm 1 tJ "il1nm<a1oV-:J1'UtJ n ~ 
' 

2) ijm <a ~{;1e:JLJ'al.J 1~nuuAmm'IJe:J-:Jl.Jvt11'Vlv1~v1l.lue:Jvn11 5 fl'U bb~~~u~{;1'1Je:Ju r111-il'~ 1v 
' 

m<atlne:JU<al.J "il'Unl1Uflmm "il ~?f1l.J1<ab11-il'-:J1'U 1~ 
' 

5.6.2.2. aq~tJl]u~m-a-a~'U'Ub'U'an (Electric car braking system ) 

5.6.2.2.1. 'a1t16'l~LBt1~~1hJ 
"i!1'U1'U 1 'IJ~ • 

'll~ tJ l]u~ n 1 <a <a~ uu b u <a n b U'U'lJ~ tJ l]u~ n1 <a b ~ e:J 1-il'1 u n 1<a b ~ vu n1<a ?te:J'U 1~ v b u'V11~'lJ ~ 
tJ l]u~ m<ad "il~ Pln'lj1 b~ v1nm~uu b u<a n ~'U3J1'W'IJe:J-:JV1'W vul'i1 vJVh ?t 1 l.l1<ab1Pin'lj11~~-:J bb~ 
~u~1'U'IJe:J-:J<a~uu 1 U"il'U~-:J~'U?I-:J 1~e:J v1 -:J ?1~ m n bb~~tJ6'le:J{;1Jlt.J '1l{;1'Vl{;1~e:J-:Jijm1l-l?11m'ame:J-:J~u 

~ '\J ' 

bde:Jvt1m<ab~vu-rll.lii'e:Jvn11\9l-:Jd 
'\J 

1) b~m.J-nm-:J?1~1-lbb~~<a~uum<av11-:J1'U'IJe:J -l <a ~ 'U'Ub mn 1 'W'abiV'W\?11 ~~1 
'\J 

2) ble:Jmb~~tJ<a~ne:Ju~u~l'W~1-:J '11 'W<a~uubmn'IJe:J-:J<abiV 'W \?11 ~vh 

5.6.2.2.2. 'a1£.16'1~ LB £.1 ~'Vl1-:l L 'Vlflil fl 

1) '1l{;1VflJe:J~l.J b'U'an , 

2) n~1m~uu bmn 

3) ~~-:J,bb~~~l'UU<a~ne:J'U~'W '1 ~b~VloUe:J-:J 

4) bfl~tl.:Jl{;1n'a~ bb6'11 ~~1bb~~ bb <a.:J\9l'W 1 ~~11'U'ablt.J 'W I'i "ii1'Ul 'W 1 bfl~tl-:J 

- bU'WbA~e:J-:JiJe:J1~'1J'U1{;11~ue:Jvn11 4 vt~n m1l.J~~ bBt.J{;1<a~\9lu 1~uewn-J1 1 o,ooo 
counts 

- 6'11l.Jl'abil{;1 bb<a-:J\9l'W1~~1, m~bb6'11~vh fll1l.J~1'W'Vl1'U , fld1l.J~, fll1l.J~tlb~tl.:J, 

1{;1be:J{;1 , ~bi.!VIJJ:D, Capacitance, Zlow-Low impedance Vl~e:Jl.J1 n n11 

"'~" ~·~""n""n" "'~" .. ~ .... n,"n" oo~•4· · .n""n" 



- ~mb?l~'lt:.J"bb'U'U Backlight ~?11~1~n'IJ-rurh1vi' ,m ~~1t~~1Vl-r'U~eJ'l?ll1'l~ 
vi'1~Vl~'l~l bfl~eJ'l ,'W.:Jti-ti'~ ·Ehurhbb 'U'U True RMS bb"~ij'W.:J-ti'~~eJ.:J-rurn~u~Vin 

-1r eJ~mb 'U'U'U"'Vlu'Vl~eJ~ n11 
" 'U'U 
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- ij~1 (;1~~1~fll1~U"eJ~il'tJ CAT Ill lOOOV I ij~1(;1~~1~ CE, UL, CSA ~el'l~'Ubb"~ij 
~ ~ 

~~'U'U'UeJ'ln~ IP671~mb?l~'l'VlU1bfl~eJ'leJ~1'loH~b~~ Vl~eJ~1flfll1 

- ij~ 1~fl1~l~A1bb~'lvl'~1~(;l~ 'l (Vdc) 1vi'~'lbb~ lOOmV-1000 V Vl~elfll1'lfll1 fll1~ 

"~b~tl~~1~~1lJ~1flfll1 O.OlmV 1~t~ijfi1fll 1~bblJ~V1 0.09 %of reading1~'Vlfl 

~1~l~Vl~el~fll1 

- iJ~1~rn~l'~ri1m~bb?l1~(;l~'l (Ide) 1vi'~'lbb~ 1 mA-lOA Vl~elfll1'lfll1 fll1~ 

"~b~tJ~~1~~1lJ~1flfll 1 O.lmA 1~t~ijfi1 fll 1~bblJ~v1 0.3 % of reading 1~\'lfl 
I V ~ <C:ll I 

tl1~l~Vl~el~fll1 

- ij~1~rn~l'~ri1m1~~h~'Vl1~ 1vi'~'lbb~ 100r2 ~'l lOOMr2 Vl~elfll1'lfll1 fll1~ 

"~b~t~~~1?1~1lJ~1nn11 o.o1n 1~t~ijfi1m1~bblJ~v1 o.2% of reading 1~~1~ 
' 

1~1911?1~ , 

- ij~1~fl1~l~A1bb~'lvl~ 1 ~?1~'\.J (Vac) 1vi'~'lbb~ lOOmV-1 000 V Vl~elfll1'lfll1 fll1~ 

"~b~tl~~1?1~1lJmnn11 O.OlmV 1~t~lJA1fll1~bblJ~V1 1.5 %of readino 1~'Vlfl ' ;:, ' 
~1~l~Vl~el~ fll 1 

iJ~1~rn~l'~ri1m~bb?l1 ~?1~'\.J (lac) 1vi'~'lbb~ 1 mA-lOA Vl~elfll1'lfll1 fll1~ 
"~b~tl~~1~~1lJmflfll1 O.lmA 1~t~lJA1fll1~bblJ~v1 1.2% of reading 1~\'lfl 

~1~l~Vl~el~fll1 

- iJ~ 1~fl1~l~A1fll1~~1vi'~1fl 100Hz - 10 MHz Vl~elfll1'lfll1fll1~"~b~t1~~1?1~ 

1lJ~1flfll1 O.OlHz 

- l~A1fl1U1~bb(;l~vl1vi'~1fl lOOOnF-1 OmF Vl~elfll1'lfll1 fll1~"~b~t1~~1?1~ 1lJ 

~1flfll1 0.1 nF 

- ffi'IJ~bbm~ Manual data logging 1~lJueJt~fll1 100 A1 bb"~1'1J~bbm~ 

Auto/event logging 1~lJumJfll1 2,000 ri1 

- ?11~1~meJ'l~'Urn~l'~fll1~bb(;lfl~1'l'l.leJ'lOOJ'VlJlii1vi' 
, 'U 

- ?11m~fll~A1 Harmonic ratio 1vi' 

- iJmt~rn~1-li'l1~'l.leJ'lbb'lJ(;lb(;leJ~ 1lJueJt~n11 399 il1~'l1~mb?l~'l1 ~ beJfl?l1~ 
' 

~ ~ I QJ 

bbfl(;l(;l1 "elflel t1 1'l'lM b ~~ 

- ij?11t~l'~~ruru1ru m1~t~1l1lJueJt~n11 1.5 b~ (;l ~ 1lJueJ t~n11 1 'lf~ 
v v ' 

5) iJ~~eJrn~1-ti.:J1~JlTt·n 1 'Vlt~Vl~eJJlTt·nei'.:Jn~l'} ~1~1~ hJueJt~n11 1 'IJ~ 

, 

.,~ .. U .. ~""""""" .,~. .~~·· · ··""""" .,~. 4 ·····""""" 
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co d 
5.6.2.2.3. "J1VSl~beJV~eJ'U 6] 

1) u~,;Vl~Ul.h:::n'UflWfll'V'I~'Uflld~h.J"J::!t.J::!blm 1 U "il1flfll"J1o/i'.:~1'U'\.Jn~ , 

2) iinT~~~WJU':ill 11XnuuAmm'llv.:JllVI1lVlt.J1~t.Jhiuvvn11 5 A'U bb(l:::~u~~'llvurh1-li'~1t.J 
' 

m"J1Jnvmll "il'Wni1uAmm"il:::G'I11J1':it11oii'nu 1~ , 

5.6.3. 11~~m~v{"Jf!V'W~1wvh 5 '\.J"<i~b.fl'VlbbUU cutaway • ~1'UTU 111~ • 
5.6.3.1. "<i1VSl~bBV~i1h.J 

b U'U'll~Vl~(lv.:JV\1-:J~TUb Vlfl1 'U 1(1VCJ1'UCJ'U 1'11 vh~h~vv n bb UU1J1 b ~v1-ifl 'U m':i b~CJ'U m"J?Itl'U 1~v bQ'V'I1:::'ll~Vl~(lv.:Jd , , 

"il:::Pin'lj1b~t.Jlnu1Jml'lv~bbuubbu.:~~l'U 5 u"J:::b.nVlmm'U~1'U'V'I~.:~.:~1'U 1 vJvh G'I11J1"Jtl'VIll'U1~ b~v1 ~b-rr11"il1fl"J.:JG'I~1.:~ , 

fllCJ 1 'U'Uv.:Jlltlbl'ltl~ "J~UUoVUbfl~v'Ulltl bl'ltl~"Jt1CJ'Uii'V'I~.:J.:J1'U 1 vJvhbb(l~fll':iD1"J.:J~n'lj1 ~.:!Vl~(leJ.:J vvn bb UU 1 ~G'I11J1"Jt1 , 

Plf1'1j11~~-:Jbb~~'U\i1'U'llv.:J':i:::uu 1 '\.J"il'Uii.:~.ff'UG'I.:J 1~mh.:~G'i:::~lnbb(l:::'\.J(lv~nv 'll~Vl~(lv.:Jih dv'VI1fll':i b~CJ'U~hh!vv ni1 

" ~.:~;j 

d.3 \J , 'U 

1) b~vvhm11lb.rr11"il1A"J.:JG'I~1-:Jbb(l::!VI~nm':i'llt!.:J switch reluctance motor 

(Switch reluctance motor cutaway) 

2) 

3) 

4) 

5) 

b ~m1'1m11J b .rr11 "il1m .:~?1~1-:J bb(l::!VI~n fll':i'llv.:Jllv bl'lv~~llii'v 
' 

(Wheel hub motor cutaway) 

b ~t!Vllfll11Jb .rr1 1"iJ 1A"J.:JG'I~1.:1 bb(l::!VI~flfll"J'Utl.:JlJtlbl'ltl~bbUUt!::!'B.:J 1muG'I 

(Asynchronous motor cutaway) 

b ~vvhm11lb .rr1 h 1m.:~?~~1 .:~ bb(l:::VI~nm"J'Uv.:Jllv bl'lv~"B.:~ 1mu?~bblh Vl~nml':i 
(Permanent magnet synchronous motor cutaway) 

b.rr11"iJVI~nm"J1m.:~G'I~1-:J'lJB.:Illtlbl'lv~ DC 

(Brush DC motor cutaway) 

5.6.3.2. "<i1VSl~bBV~'V11.:!b'Vli'IUI'I 

1) Switch reluctance motor bbUU cutaway G'I11J 1':it1VI~'U1~bJU'vvni1 300 e:J.:JI'll 

2) ~ll~e:Jllml'lv~ bbUU cutaway G'I11J1"Jt1VI~'U1~l.Jue:Jt.Jni1 300 e:J.:JP11 

3) 1Je:Jbl'lv~v:::"B.:~1A"J1!?1 bbUU cutaway G'I11J1"Jfl'VI~'W1~l.Jue:Jvni1 300 e:J.:Ji'11 

4) lle:Jbl'lv~'B'l1m11?~'ll'U~bbl.lb'VI~nml"J bb uu cutaway G'I11J1"Jt1VI~'W 1~l.luvvni1 300 

e:J'lf'll 

5) lle:Jbl'le:J~ DC bbUU cutaway G'I11J1"Jt1VI~'U1~l.luvvni1 300 e:J.:Jm 

6) ii m ':i?l n ~'UVI~ e:J'Vill~ ~ qJ ~ fl'ljtJJ bbG'I ~.:JVIU 1 bbe.J'll'l "il "J n 1 "JVl ~ (1 v'l v ~h .:~i ~ b "il'U 

7) 1A"J'lG'I~1-:J b U'Ub Vl~n~'U~lCJ~bfl~e:JUVI~e:Je:J(llJb {jt.JlJ ~'Uii~e:JG'I11l1':itl~e:Jn 1~ 
'\J 

8) 'll~Vl~(leJ'liJ'U'U1~1l.JUe:JCJfll1 1300 lJlJ . X 500 lJlJ . X 1700 lJlJ . (CJ11Xfll1.:1XG'i.:!) 
' '\J 

9) bfl~e:J.:~1~m:::bbG'I1vJvhbb(l:::bb':i.:~~'U1vJvh1'U':itlCJ'UiJ -.6'1'Ul'U 1 bfl~e:J.:~ 
- b U'Ubfl~v'liie:J1~'U'U1~ 1l.lue:Jvni1 4 Vl~n m 11J(l::: bBCJ~"J:::~u 1l.luvvni1 1 o ,ooo 

counts 

- G'I11J1"Jtll~ bb':i.:J~'U1vJvh, m:::bbG'I1vJvh fll11llii'1'UV11'U, fll11J~, fll11J~mtie:J.:~, 
1~1e:J~ , ~WVIJJiJ , Capacitance, Zlow-low impedance Vl~e:J1J1flfll1 



- 'lmb?l~.:Je..~mbuu Backlight ~?11JJ1'H1'\J1'urh 1Wf ,ffi 'VJu1tJ?ITvt1u~eJ'I?ll1'1~ 
Wl1tJvt~'l~lbA~eJ'I,Y1'1nitJriTu~1bb'\J'\J True RMS bb6l~iiY1'1itJ~B'I1urn~utJVin 
t.l d ..:;:,! I 

'lJeJ:WG'Ibb'UUUG'!Vl5VI~eJ~n1l 

" "" 
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- iim~ml1tJA11JJU6leJ~JltJ CAT Ill 1000V , iim~mi1tJ CE, UL, CSA ~B'I1''Ubb6l~ii 
~ ~ 

~~'\J'\JDB'IntJ IP671~mb?l~'lvtU1bA~eJ'IeJ~1'1i~b'ltJ vt~eJJJ1nn-J1 
- bUtJe..!~IPln rusv'i~ii bA~ eJ'IvtmtJrn~fi' 1vt~Bm1P1~~1tJfl1~e..J~ 1P11il1flfl~JJ'\J~~ bVH'ltJ b'\Jvt~BB bJJ~ rn 

"" ' ' 
- ii~1tJfl1~l~~1bb ~'lvltJ 1 'VJVl~'l (Vdc) 1Wf~'lbb~ 1 OOmV-1000 V vt~elfll1'lfll1 f1l1JJ 

6l~b~tJ~~1 ~~hJJJ1flfll1 0.01 mV 1~tJii~ 1 Al1JJbb~tJEl'1 0.09 % of reading1tJ'V)fl 

~Twi'~vt~B~fll1 

- ii~1tJfl1~l~~1m~bb?~1'VJVl~'l (Ide) 1Wf~'lbb~ 1 mA-10A vt~elfll1'lfll1 Al1JJ 

{;'l~b~tJ~~1?1191 1~mflfll1 0.1mA 1~tJii~11'111JJbb~tJEl'1 0.3% of readino 1'LI'Vlfl , ;:, ' 
~1\Jl~V!~el~ fll1 

- ii~1tJrn~1~~1Al1JJvl1tJ'V11tJ 1Wi~'lbb~ 1000 ~'~ 100MD vt~Bfll1'lfll1 m1JJ 

6l~b~tJ~~1~~1~JJ1flfll1 0.01 D 1~tJii~1fll1JJbb~tJEl'1 0.2 % of reading 1u~1tJ 
1~il1?1191 

' 
- ii~ 1tJfl1~l~~1bb ~'lvltJ 1 'VJ?~~'\J (Vac) 1Wf~'lbb~ 1 OOmV-1000 V vt~elfll1'lfll1 Al1JJ 

6l~b~tJ~~1?~~1~JJ1flfll1 0.01 mV 1~tJii~11'111JJbb~tJEl'1 1.5 % of readino 1'LI'Vlfl ' ;:, ' 
~1\Jl~V!~el~fll1 

- ii~ 1tJflW1~~1m~bb?~1 'VJ?~~'\J (lac) 1Wf~'lbb~ 1 mA-l OA V!~Bfll1'lfll1 Al1JJ 

6l~b~tJ~~1~~ 1~JJ1flfll1 O.lmA 1~tJii~1Al1JJbb~'UEl'1 1.2% of reading 1'LIV)fl 
I Cl.l .ail q I 

tJ1tJl~V!~el\9lfll1 

- ii~1\Jf11~l~~11'111JJ~1Wf'l1fl 1OOHz - 10 MHz V!~elfll1'lfll11'1l1JJ6l~b~tJ~~1?1191 
1~mnn11 0.01 Hz 

- 1~~1f11U161i bbl'ltJvl 1Wf'l1 fl 1000nF-10mF vt~elfll1'lfll1 Al1JJ6l~b~tJ~~1?1~ 
1~mnn'"l1 0.1 nF 

- ffiu~bbmJJ Manual data logging 1m~ueJtJfll1 100 ~1 bb61~1'\J~bbmJJ 

Auto/ event logging 1m~UeJtJfll1 2,000 ~1 

- ?~1m~mB.:J1urn~1~m1JJbbl'lfl~1'1'l.leJ'IeJruvt.niJ1Wf 
' " 

- ?11JJ1~tr1'~~1 Harmonic ratio 1~ 

- iieJ1tJrn~Hf.:J1tJ'l.leJ'Ibb'\JVlbl'leJ~ 1~ueJtJfll1 399 il1JJ'I1~m6?~~'l1tJbeJfl?11~ 
' d d I 11V 

bbf11'11'116lelf1el tJ 1'1'11~ b '1'\.J 

- ii?11tJi'~~ruru1ru "'i11tJltJ 1 '11~ 
" " ' 

1 o) ii~iieJm~ 1off.:J1tJ.f11'\.'J11 'VltJvt~e:Jm'\.'J1eJ'~ nn'I.'J "'i11tJltJ 1~11e:Jt~n11 1 '11~ 
" "I ' 

"' d 5.6.3.3. ~1tJa::LutJ~u'W 6J 

1) u~~'V11u'\J~~ntJArumi'j~tJfi'16UtJ~~tJ~nm 1 tJ '11nrn~1-ff'l1tJ'\J n~ , 

' 

' 

2) iim~~~BmJJ1~nuuAmm'l.le:J'lJJvt11'VltJ1~tJ1~ueJtJn11 5 AtJ bb61~1'u~~'lle:J'U~11oil~1tJ 
' 

rn~tlmJmJJ 'ltJ n11uAmm'l~?11JJ1~tl 1oil'l1tJ 1Wf 
' 

0,~ •.. ~.~'""n""n" "'~" .£ ... n,un" ••~•4·· ·"''"n" 



5.6.4. 'ti~'Vl~~'€){j~'Jbnuu':i::"'iJu':i::a'V15.n1-wa.:J'tl'€l.:J':ifl~'U~1vJ.Yh , , "' 
"' .;, 1 5.6.4.1. ':i1~~::b'€l~~'V11 u 
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:ijl'U'J'U 1 'tl~ , 

b U'W'll1'1VH'l'~€J~Vl1~~1'Ub Vlf) 1 'W b~V EJ1'WEJ'WI'l1 vJvhvlBBn bb 'U'U:JJ1 b~€) Hi. 'W m~ b~EJ'Wn1~?1€J'W , 
1~ v bUYll~'ll\?l'Vl\?l~B ·:rd -:v~~mn b~ v1 rh.J':i~'UU'llU b U€J~rmJ168 bl'lBfl 'U ':i rJ V'W 1'11 vh~ 1~ .:~ n l':ivh.:~ l'U , , 

'lJB.:J':i~U'U'llUb UB~mu 168 bl'lB~ bbUU'lll~':iJb ~h bb~~bb UU'1l1~-:voff1 '1"' '1 b ~mb?tl1l.:J1m.:J?t~l.:J bb~~ , 
m~m'Wm':ivhnu'lJ€l'l':i~UU'll bU€l~rnul"B bl'l€lfl 'U':if!V'UI'lL vlvh ~'l'Vl\?l~B'l BBn bb uu 1 'iX?tl:wl':i fl 

'IJ 

~m~n 1v1~'l bb~~'U\il'U'llB.:i':i~uu 1 u-:v'U~'l~'U?f.:i 1v1B~l.:i?f~ m n bb~::u"'B\?lnv 'll\?l'Vl\?l"'B.:~ii b dmn 
~ 'IJ ' 

m':ib~V'U'rll-l-d'Bvn1l~'ld 
'IJ 

1) b ~Bvhm1:w b ·ih h 1A':i'l?l~l'l bb~~~1'UU':i~ nBUV!~ n'lJB'l':i~'UU'llU b UB~mu168 bl'lB~':if!V'U ~ 
' 

1vlvh (To understand the structure and main components of electric car 

super capacitor system) 

2) vllfl1l:Wb oU11 ':iJV!~nn1':ivll'll'U'lJ€l'l':i~UU'llUbU€l~fllU168bl'l€l~':ifiV'U~L 'V'Jvh 
' 

(To Understanding the working principle of electric car super capacitor 

system) 

3) b~Bv'hml:WboU11-:vm':i'1ll~-:vB~l'l':i1\?lb~1bb"'~m~m'Um':i'lll~-:v-ih 
(To carry out the operation of fast charging, slow charging processes) 

5.6.4.2. ':i1~~::bB~~'V11.:Jb'V1RilR 

1) ~1 bn'UU':i~~~UbU€J~fllU168bl'l€J~ (Super Capacitor): 1l-l-d'Bvn11 1000000 MFD, 

25VDC V!~B~nll 

2) :wml'lB~m~ bb?ll'l':i'l (DC Reduction motor) : DC24V, 200 ':i€JU~€J'U1Vi V!~B~nll 

3) :wml'lB~m~bb?fl'l':i'l (Brush DC motor) : DC24V, 6000 ':i€J'U~€J'U1Vi V!~B~nll 

4) 

5) 

DC bb€l :WUiJbl'l€l~ 
< ~ 

nl':i'1ll':i':iJb':i1 

6) nl':i'lll~':iJoUl 

7) i.im':i?tn~'UVI~m~:w~~~~n~rubb?t\?l'lVIUlbb~'l1'l-:v':im':i'Vll1l"'B'lB~l'lil1lb-:v'U 

B) ?tl:Wl':irJtoffnm~uu1vlvh 22ov 1v1 

9) 1m'l?f~l'l b U'Ub V!~n~'U~hv~bfl~BUV!~BB~~h tlv:w ~'Uii~B?fl:Wl':ifi~Bn 1v1 
'IJ 

10) '1l\?l'Vl\?l"'B'li1'1l'Ul\?11l-l-d'Bvn11 1300 :w:w . x 500 :w:w . x 1700 :w:w. (m1xnll'lx?f'l) 
, 'IJ 

11) bfl~€J'll\?lm~bb?t1vl~lbb"'~ bb':i'l~'U1vlvh1'U':iflv'U~ -..ll'U1'U 1 bfl~€J'l 
- bU'UbA~B.:JjjBl'l1l'1l'Ul\?11l-luBvn11 4 Vl~n ml:w~~bBV\?l':i~~u1l-l'I!Bv n11 1o,ooo 

counts 

- m:wl':ifll\11 bb':i'l~'U1vl~l, m~bb?t1vl~l, Fnl:W~l'U'Vll'U, m1:w~, A1l:W~m~B.:J, 
111l1BI1l, ~illVI.fJil, Capacitance, Zlow-low impedance V!~B:wlnnll 

- -:vmb?t\?l'l~mbuu Backlight ~?fl:Wl':irJu-ru~11v1 ,m vlulV~lVI-ru~B'l?fll'l~ 
vll'UV!~'l~1bfl~€l'l ,Vl'l ni'UBl'U~lbb uu True RMS bb"'~i.iVl.:Ji'U':iB'l-rum':iu'UVin 
oUB:WmbU'U'U~'Vl'BV!~B~n11 

'IJ 'IJ'IJ 

- ii:l.Jll'l':i\il'UFnl:WU~€!\?lJlV CAT Ill 1000V, i.i:wll'l':i\il'U CE, UL, CSA ':i€J'l-rUbb~~i.j 
~ ~ 

':i~UUDB'ltl'U IP6 7111lmb?f\?l.:JV!-d'lbfl~€l'l€l~ l'lim-:v'U V!~€l:wlnn11 

OO~il · · ·~· · ··""""" OO~il .~.0""011 
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- il~htJflT~1~~1bb~-:J~tJ1'VJI'l~-:J (Vdc) 1~~-:Jbb~ lOOmV-1000 v Vl~emh:m11 rrnw 

~n~CJ~~1ii'W1hlmflfll1 O.OlmV 1~e~il~1f111JJbbl.J'U8'1 0.09 o/o of readino1'UV1fl 
' :::> ' 

I V ~ ~ I 

tJ1'Ull'lV!'Hll'lnd1 

- il~11.Jfl1~l~~1m~bb?l1 '\"J\?1~-:J (Ide) 1~~-:Jbb~ 1 mA-1 OA V!~t!fll1-:Jfll1 f111JJ 

~~b~CJ~~1~~ 1l.JJJ1flfll1 0.1 mA 1~e~ilrhm1JJ bbl.JtJ8'1 0.3 o/o of reading 1t.!VJfl 

~11.Jl~Vl~tl~fll1 

- iJ~11.Jfl1~l~~1f111~vl1'U'Vl11.J 1~~-:Jbb~ 1000 ~-:J 100M0 V!~t!fll1'1fll1 1"111~ 
~~b~CJ~~1~~1J.Jmnn11 0.010 1~e~il~1m1~bbl.Ju81 0.2 o/o of reading 1u~11.J 
1~1'11?1~ 

' 
- iJ~11.Jfl1~l~~1bb ~-:J~t.! 1 'VJ?I~U (Vac) 1~~'1bb~ 1 OOmV-1 000 V V!~t!fll1'1fll1 1"111~ 

~~b~CI~~1?11111l.JJJ1flfll1 O.OlmV 1~e~il~1f11 1 JJbbl.J'U8'1 1.5 o/o of readino 1uv1fl 
' :::> ' 

~11.Jl~Vl~tl~fll1 

il~11.Jfl1~1~~1m~bb?l1'VJ?J~u (lac) 1~~-:Jbb~ 1 mA-lOA Vl~t!fll1-:Jfll1 m1~ 
~~ b~CJ~~1~~ 1l.Jmflfll1 0.1 mA 1~e~il~1r111~ bbl.JtJ8'1 1.2 o/o of reading 1 'U'YJfl 

th'Ul~Vl~tl~fll1 

- il~11.Jfl1~1~~1m1~~1~"i11fl 100Hz- 10 MHz V!~Bfll1'1fll1m1~~~b~CJ~~1?1~ 
1J.Jmnn11 0.01Hz 

- 1~~1f11U1~bbl?lt.!Yl 1~"i11fl 1000nF-10mF Vl~t!fll1-:Jfll1 m1~~~b~CI~~1?1~1JJ 
~1flfll1 O.lnF 

- mu~bbm~ Manual data logging 1~JJUtJCJfll1 100 ~1 bb~~1i.J~bbm~ 

Auto/ event logging 1~l.JUBCifll1 2,000 ~1 

- ?11~1~mt~'l-rum~1~A11~bbl'lfl~1-:J'lJB~BruV!.niJ1~ , " 
- ?11JJ1~t11~~1 Harmonic ratio 1~ 

- ilt~1e~m~1-li-:J1'U'lJB-:Jbbul?lbl?lt~~ 1JJU't~e~n11 399 i11~-:J 1~mb?l~'l1tJbt~fl?11~ , 
~ C:0: I Cl.l 

bbf11?11?11~tlf1 tJCI1-:J'lJ~b"iitJ 

- il?11e~1'~~umnru 1JJU't~e~n11 1 'll~ 
v v ' 

12) iJ~iJeJm~1-li-:J1'Ufl1't~n 1 'VlCIV!~tlfl1~1eJ-:Jflfl~ "il1W1.J bl.JUtJCifll1 1 'U~ 
" " I , 

.. d 
5.6.4.3. ~1E.IGI~btJE.I~Wl'U 6') 

1) u~~'Vl-ruu~~nuArum'V1~'UA1bU'U~~m~mn 1 tJ "ii1flm':i1-li'I1'UUfl~ 
' 

' 

' 

2) :Wm':i~~Bm~1~nuuAmm'llt~-:J~Vl11'Vle~1 ~CJ 1JJU't~e~n11 5 AtJ bb~~-ru~~'Ut~u~11oil~1e~ , 

m':irlnm.nJJ "ii'Ufll1UAmm"ii~?11m~t11oil-:J1tJ 1~ , 

5.7. "tli11U~U~fl1~ CAN BUS bbUUbbE.Iflb:U~Gl 
.. ~ 1 5.7.1. ~1E.IGI~bBE.II11'VI1 \J 

5. 7 .1.1. b~eJ0ifl~1':i:;U'Ubb?I-:J?Il1~'llt!~':it1CI'U~bbUU CAN-BUS 

5. 7 .1.2. ?11JJ1~tl~Jl.J b l?ltl~ b 'VJ?ItlUfltJ~Vl1bl?ltJfl~ 

"il1'U1'U 1 "!1111 
' 

5.7.1.3. '1J~'Vl~~B-:J1~bbCJfl~i.Jmrubb~G'l~ 1~~mU'Ub~~G'l~1-:J"]b'lltJ Instrument cluster unit, 

Main Headlight,Rear light, Control unit automotive bU'Uvl'U 

"'~. U ... ~"'"""""" "'~ .. ~ .... ."''""'' "'~. ··4 ··""""'' 
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5. 1.2. ';i1tt~~bBtt~'VI1~b'VIrrufl 

5.7.2.1. b&.J~(l Control unit automotive lighting ':il1'U1'U 1 '11~ 
" 

1) 1-tlrr"J'Ufi&.J 1 vimCJ'Ue:Jmtl CJ'Uii 
' 

2) iJ~~~mb'U'U Safety socket 
" 3) iJ~~~B~'I CAN-H bb~~ CAN-L 

' 
5.7.2.2. b&.J~(l Steering column electronics 

1) iJ~~~mb'U'U Safety socket 

5.7.2.3. b&.J~~ Instrument Cluster unit 
" 

1) ~~~.:~e:Jumcie:J~u'U~1'Uvt,J1 t&.J~~ 
' " " 

2) iJ ~~~B CAN-H bb(l~ CAN-L 
' 

3) iJ~~~mb'U'U Safety socket 
' 

4) vt,J1u~bb~~.:~m1&.Jb~1';ie:Ju, tl1iJ'Ubb~~e:Jruvt.ni1 btl'U~Ji''U 
' " 

5.7.2.4. b&.J~~ Ignition Switch 

1) iJ~1wv~\P111'VIfi1'Uf)&.JnT~~~~~bU~ (Ignition Switch) 

2) iJ~~~mb'U'U Safety socket 

5. 7 .2.5. b&.J~~ 1 vivt,J1 (Main Headlight) 
" 

1) ~~~-:mumcie:J~u'U~1'Uvt,J1 t&.J~~ 
' " " 

2) iJ~~~mb'U'U Safety socket 

5.7.2.6. b&.J~~ Auxiliary Headlamp 

1) ~~~.:~e:Jumcie:J~u'U~1'Uvt,J1 t&.J~" 
' " " 

2) iJ~~~mb'U'U Safety socket 

5.7.2.7. b&.J~~1vivt~'l (Rear lights) 

1) ~~~-:mtJmciB~u'U~1'Uvt,J1 t&.J~" 
' " " 

2) iJtvibu~n 2 m.:~ 

3) n1vibu~nm.:~~~1&.J ':il1'U1'U 1 m.:~ 
4) iJ~~~mb'U'U Safety socket 

5. 7 .2.8. b&.J~(l Relay 

5.7.2.9. b&.J~~1vib~CJ1~1'Uotl1'1 (Side turn signal light LED) 

1) ~~~.:~e:Jumcie:J~u'U~1'Uvt,J1 t&.J~" 
' " " 

5. 7 .2.1 o. e:Jumcib~e:J&.J~e:JB'Ub\P1e:J1bvi~ 
' 

1) ~1&.J1~m~e:J&.J~e:Jtl'Ufle:J&.JYi1b\P1e:J1'V11'1Y.le:J1\P1 USB vt~e:J RS232 vt~e:J~n-J1 

2) iJ'W.:~ni'U'Ile:J'Im~H.:~1'UhJ,Je:JCJn11 4 'W.:~ni'U fie:J Input A, Input B, Relay bb~~ 
Voltage source S vt~e:J~n11 

0 i.l . dl .::ll I 

3) fld'Uf)&.Jn1'j'VJ1'11'U~1m~uu Microprocessor Vf'je:J~nd1 

4) nm~bb~Ub\P1e:J1611vt-r'UbbU~'I1vi~1n 220 VAC bU'U 12 v 
5) iJ"Iie:J.:~ Analog input ':il1'U1'UhJ,j'e:JCJn11 5 -de:J.:~ ~'l~e:J1u-d' 

' 

-d e:J .:~ Ana log voltage input ':il1'U1'U1lJ,Je:JCJn11 2 -de:J'I Ae:J Input A bb~~ Input B 

• "li1'1'1le:J'In1'jl~ ±0.3/1/3/1 0/ 30/1 oo v vt~e:JiJ"Ii1.:~'1JB'In1'jl~V1~n11 



-de:J'I Analog current input ~1'UTu1:Wii'mm11 1 -de:J'I fie:J Input A 

• "1il'I'Ue:J'In1Jl~±0 . 1/0.3/1/3 A Vl~e:Ji1"1il'I'Ue:J'In1Jl~Vi~nl1 

-dm Analog input ~1Vl~\J~e:Jn~e:J'Ib6il'Ub6ile:J1 ~1'Ul'U1:Wii'mm11 2 -de:J'I 

iJ-de:J'I Changeover relay ~1'Ul'U 1:Wii'mm11 1 -de:J'I 

iJ-de:J'I Analog output ~1'Ul'U1:WumJnl1 1 -de:J'I 

5.7.2.11 bfl~e:J'Ii'~m:::bb?I1'WYl1bb~:::bbJ'Ivi''U1vHh1'UJt~tJ'UI?l ~1'Ul'U 1 bfl~e:J'~ 
1) LU'Ubfl~e:J'IiJe:Ji'~'U'U1~ 4 Vl~n fll1l.m:::LBtJm:::vi'i.J1:Wue:JtJnl1 10,000 counts 
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2) ?11l.l1Jtll~ bb J'lvl'U 1 'WYl1 , m:::LL?\1 'WYl1 , fll1l.l~1'UV11'U, fll1l.l~, fll1l.l~mtie:J'I, 1~1e:J~, 
~ruV!.fJ:W , Capacitance, Zlow-low impedance Vl~e:Jl.J1nn11 

3) lile:Jbb?l~'l~~bbi.Ji.J Backlight ~?11l.l1Jtltl'ri.Jrh1~ ,ffi'Wu1tJ~1Vl-ri.J~e:J'I?Il 1 '1~ ~1'UVl~'l 
ti1lLfl~e:J'I , .W'In-B''Uri1'Ul'11bbi.Ji.J True RMS Lb~:::iJ.W'I-B''UJe:J'I-ri.JmJU'UVin.ffe:Jl.lmLi.Ji.Ji.J~Vlu 

" "" 
4) JJl.l11'1J~1'Ufll1l.JU~e:J~JltJ CAT Ill 1000V, iJl.l11'1J~1'U CE, UL, CSA Jtl'l-ri.Jbb~:::iJJ:::i.Ji.J 

~ ~ 

Ue:J'Itl'U IP671~mb?I~'IVlU1 Lfl~ e:J'Ie:J~ 1'1oU~blil'U Vl~e:Jl.l1nn11 
5) i1~1'Un1J1~1'11bbJ'Ivl'U1'Wm'l (Vdc) 1~~'1Lb~ 100mV-1000 V Vl~e:Jn11'1nl1 

fll1l.J~:::LBtJ~~1~~1:Wl.l1nn11 0.01mV b~tJi11'11fll1l.lbb:W'UEJ1 0.09% of reading 1'U 

Vln~1'Ul~Vl~B~n11 
1 

6) i1~1'Un1J1~1'11m:::Lb?I1'Wm'l (Ide) 1~~'1Lb~ 1 mA-10A Vl~e:Jn11'1nl1 fll1l.J~:::bBtJ~ 
~1?1~1:Wl.l1nn11 O.lmA b~tJJJI'11fll1l.Jbb:W'UEJ1 0.3% of readino 1'UVln ~1'Ul~Vl~e:J 

' ;, ' 
~n11 

7) i1~1'Un1J1~1'11m1l.l~1'UV11'U 1~~'1 bb~ 100.0 (i'l 100M0 Vl~Bn11'1nl1 fll1l.l 

~:::LBtJ~~1~~1:Wl.l1nn11 0.010 b~tJJJI'11fll1l.Jbb:W'UEJ1 0.2% of reading 1'U~1'Ul~ 
.; 
1'11?1~ 

' 
8) i1~1'Un1J1~1'11LbJ'Ivl'U1'W?I~i.J (Vac) 1~~'1bb~ 100mV-1000 V Vl~Bn11'1nl1 fll1l.l 

~:::LBtJ~~1~~ 1:Wl.l1nn11 0.01 mV b~tJiJI'11fll1l.JLb:W'UE!'1 1.5 % of reading 1 'U'VJn~1'U 
1~Vl~B~n11 

9) i1~1'Un1J1~1'11m:::bL?I1'W?I~i.J (lac) 1~~'1bb~ 1 mA-10A Vl~e:Jn11'1nl1 fll1l.J~:::LBtJ~ 
~1?1~1:Wl.l1nn11 0.1mA b~tJJJA1fll1l.lbb:W'UEJ1 1.2 % of readino 1'UVln~1'Ul~Vl~B , ;, , 
~n11 

10) i1~1'Un1Jl~A1fll1l.l~1~~U1n 100Hz- 10 MHz Vl~B n11'1nl1fll1l.J~::: LBtJ~~1?1~1:W , 
l.l1nn11 O.OlHz 

11) 1~1'11fl1U1"11LLI'l'Uvi 1~~U1n 1 OOOnF-1 OmF Vl~Bn11'1nl1 fll1l.J~:::LBtJ~~1?1~ 1:W , 
l.l1nn11 0.1 nF 

12) ffitJJbbnJl.l Manual data logging 1~:WUe:JtJnl1 100 1'11 bb~:::bUJbbnJl.J 

Auto/event logging 1~:WUBtJnl1 2,000 A1 

13) ?11l.J1'jme:J'I-ri.J n1Jl~fll1l.l LL I'l n~ 1'1'UB'IBru'Vln:W1~ 
' " 

14) ?11l.l1Jtll~A1 Harmonic ratio 1~ 

mtJmJ1-ff'I1'U'UB'ILbi.JI'lLI'lB~ 1:Wue:JtJn11 399 -B'l1l.J'I1~mb?I~'~1'ULBn?I1JLLAI'lm~Bfl 
' 

e:J~1'1oU~blil'U 

"'~" ~.L".Y'J'""u""""" d ~ d ~ 
"\1'1Jf.l .. ... .... .. .... .... ................. .f1'i'n.Jfi1J "\1'1Jf.l .. ~ ... flT'ilJfl1''i 
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15) :W?!lcr'JI'l~runnru lil'TUl'U 1 'lll'l 
v v ' 

5. 7 .2.12. n ~e:J'l~'<t.J~'lj'ljlru CAN bus lil'l'Ul'U 1 'lll'l , 
1) t-ii+:JlJn\JvUfl'"HlJ~'Ubl'l€l~b'V'J?I , 

5.7.2 . 13 . 1&.JI'lmbVl~'l~l~1vJ lil'l'Ul'U 1 'lll'l 
'U ' 

1) bb <j-:JI'l'U 1 vJvh'llleJBn1li~B ~n11 13 v 
2) m~ bb?lb vJvh?l'l?ll'l'UltltlflbliUeJ~flll 36 A 

'U ' 

3) :W~I'l~tlbb'U'U Safety socket 

5.7.2.14. 'llml-:JG'llVl-ru~l'l~-:JmJmru ~l'Ul'U 1 'IJI'l 
' ' ' 

5. 7 .2.1 5. 'lll'l?ll~ 1 vJG'llVl-r'Ufll'jVJ\>l61tl'l ~l'Ul'U 1 'IJI'l 
' ' 

5.7.3. eJ'I.Jmnh.J-a~mlunT~'VlV~(;teJ.:J ~1'U'l'U 1 "!lVI , ' 
5.7 .3.1. 1~:;G'llVl-rum<jVJI'l61eJ'l lil'l'Ul'U 1 1'11 

1) 1~:;'1.J5U~fll'j:tj'1J'UlV11lJ~eJ~flll 750 X 1450 X 750 lJlJ. 

2) ~'U 1~:;v'h~b~ 1~tJl~bn61 Vl'Ul 25 lJlJ. ul'lVIu~lmJ.Jm:W'W~'l?leJ'l~l'UUI'l'lleJU 1~:;~-:J 4 

~l~ PVC 

3) 1A<j-:J?l~1'l1~:;b'\J'UbVl~nn~eJ'l'U'UlV11li~eJ~n11 48 x 48 lJlJ . Vl'Ul1li~e-mn11 1.5 lJlJ . 

bA~tl'U~l~~BYWfl~ 

4) ~n'\<Jru:;lli'lAl'Ub ~e:JlJ~~'~~~'~n'U 'l"i~e:JlJ~-:J:WAl'U<jeJ-:J-ruJlVlun~'U 1~~ 
5) :tiAlllJ?l'leJ~<j:;'\llll'l 750 - 800 lJlJ. 

'U 'U 

6) Ae:JlJYilbl?leJ1 G'll'Vl-ru'l1'UU<j:;mm,m 1 'lll'l 
' 

- :Wwul~tJ<j~lJl61~61nm-:J (CPU) 1li'l!e:J~n1l 6 bbfl'UVl~n (6 core) 11'l~iiAlllJb~l 

~ruru1ru'U1~m~'U~l'U 1li~B~n11 3.0 GHz bb61:;:W bVJA 1 'U 161~b~l.J~rurulru'Ul~m1ru'Wmru 
vv od vv 

~~B'lH'AJ1lJ?lllJl<jC11'Um<jtJ <j:;mm.J61?l'l lil'l'Ul'U 1 mh~ 
'I! 

- VlUl~U<j~lJJ61~61fl61l'l (CPU) :tiVltll~Al l lJiil'lbb'UU Cache Memory <jllJ1'U<j~l'lu 

(Level) b~~ln'U'U'Ull'l1li~B~n1l 12 MB 

- :tiV!Ul~U<j~lJJ61~m~mb?IVI'l.fll'Vi 11'l~~Aru~n'\<Jru~B~l'l1V1B~1'l'Vl~'l Vl~B~flll 1'1-:Jtf 
' 

• b U'U bb~'ll'l "iJ'jb ~B bb?IVI'l.fll'\"i bbV fl "ill fl bb~'ll'J"iJ'j'\ll~ fl~~V!Ul ~AlllJ~l'U'U1VI1li~ tl ~ 

fll1 2 GB Vl~B 

• ~Vltll~tJ<j:;m61~m~mb?ll'l'l.fll'l"i~l'l~'lB~m~ 1 'UV!UltJtJ<j:;m61~61nm'l bb uu 
'U 

Graphics Processins Unit ~?11lJ1<jC11-1!Vltll~Al1lJ~lVl~n1'Ufll'jbb?ll'l'l.fll'l"i 

'U'Ull'l1li~e:J~n1l 2 GB Vl~tl 

• ~VlUltJtJ<j:;m61~m ~mb?ll'l'l.fll'l"i~~AlllJ?I1lJ1'jfl1 'Ufll'j 1-llVltll~AJ1lJ~1VI~n 

1 'Ufll<jbb?ll'l'l.fll'l"i'U'U11'11lJ~B~flll 2 GB 

- ~VIUltJAl1lJ~1VI~fl (RAM) 'llUI'l DDR4 VI~B~fll1 ~'ll'UlV~1li~BtJflll 8 GB 

- ~VIUltJ~I'lbtl'UoUellJ61 'llUI'l SATA VI~B~fll1 'U'U1V1Al1lJ"il1li~BtJfll1 2 TB VI~B 'IJUI'l 
'U ' 

Solid State Drive 'U'U11'lfll1lJ"il1li'I!BtJnl1 480GB li1'1'Ul'U 1 VIUl~ 
(_ ' 

() L r;::) . h / """"" .,;. ~. ·"''""'' ~~~v ~·~ ...... .... . LJ':i~Bl'Um':il.JnT:i ~~'1lv .. .. /!.~·.tr.. .. .... ....... ~· 
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- iJDVD-RW Vl~u~nl1 'iJ1'Ul'U 1 VltJltJ 

- iJ'1lu -H:UmJI'im~U'Ubfl~B~1tJ (Network Interface) bb'\J'\J 10/100/1000 Base-T 

V1~€J~n--l1 'il1'Ul'Uhii.i€JtJtll1 1 -du~ 

- iJ'1!€l~ b~mJI'i€l (Interface) bb'\J'\J USB 2.0 VI~B~n111~i.iutJtll1 3 -deN 

- :Wm'l'U~l.lyjbb~~bm~ 

- iJ\l€Jbb6Wl~fl1~'U'U1V~1~i.i€JtJtll1 19 Dl 'il1'Ul'U 1 VltJltJ 

8) iJ~iJ€ltl1~ Hf~1'Ufl1't•f11 'VltJVI~Bm't•nB~tl'l'l'} 'iJ1'Ul'U 1~UBtJtll1 1 ~VI 
"' d 5. 7 .4. ~1tJ6't:;rm.tV~B'U ~ 

1) u~~'Vl'ruu~~n'UArum~~'Ufi'1bU'U~~tJ~nm 1 tJ \l1nm~Hf~1'U'\J n~ 
' 

2) iJm~~VIB'\J~l.l 1 ~tl'\J'\Jflmm'U€1-:Jl.JVI1l'VltJ1~tJ 1~U€ltJtll1 5 fl'U bb~~-ru~V!'IJB'\Jfll1'11~1tJ 
' 

m~r!n€Jml.l \l'Utll1'\Jflmm\l~?l1l.11~fl 1oif.:J1'U 1~ 
' 

5.8. "qV~'I.J~u~m~~::uu E-mobility 1'LltJ1'UtJ'U~1'Vl.Yh~:Uv1 VI~ bb6'1:: 1'1.J~bbml.lfi1'\.J~l.l 

lil1'U1'U 1 '!IV! 
' 

'\J~~tlB'\J~ltJ 

5.8.1. "ql91'\J~u~m~~::uu E-mobility tJ1'UtJ'Lll911'Vlvh~:Uv1VI1i 

5.8.1.1. ~1v6't:;bBvl91..t11'1.J 
lil1'U1'U 1 '!ll91 • 

b U'U'Ill9l'Vll91~€J~'V\1~~1'Ub'Vlf11 'U 16'1~tJ1'UtJ'Uii1'1 rJvh~BB n bb uul.11 b ~B 1m 'U m~ b~ tJ'U n1~?1€J'U 1l9ltJ b\J~1~'1lVI'V\Vl~€J~.n 
' ' 

\!~ fln'l'}1 b~ tJl nm~'\J'\JU~~~ bb '\J 111 blilB~'IltJl9l~l'll11111 iJ~ ~U'UUB~ tl'U bb~~ ~~ '\J'\J b ~Bl-ll'i B bfl~€1~1 tJI'i1~ 1 

5.8. 1.2. ~1v6't:;bBtJl9l'VI1.:~b 'Vlfl'i'Jfl 

1) ~€1.:~-rubb~.:~~t~1rJvh'U1 boU1 220 v.1~ bbm:1~m~bb?t1rJvh 16 A Vl~€1 32 A 

2) ~1tJbb~.:J~'U1'VJ~1'U1BBtl 220 V. 1~ bb~~1~m~bb?I1'VJ~1 16 A Vl~€1 32 A 

3) ~1'1l11111bb'\J'\J Type 1 VI~B Type 2 ViiJm111~~1'U IEC 62196-6 

4) :n~~'\J'\JUB~tl'U Over current, Under voltase, Over voltase, Residual 

current, short circuit VI~B~tll1 

5) ?11m~mb?IV~~?Im'U~ Power, Status, charse, Fault VI~€J~tll1 

6) iJ?t1111"1iVI~B~l.lfll'\J~l.l Key switch, On/Off switch, Reset button, Emersency 

stop button VI~€J~tll1 

7) iJ~~'\J'\J b:U€1l-ll'imA~€1~1tJ Ethernet, WLAN VI~B 3G VI~B~tll1 

8) ?11m~m~Bl.l~m~mb?ll9l~e..J6'1~1'U~~uu H?l1tJ 1~ 
9) iJ~~'\J'\JU€l~tl'U~l bf1~€l~ IP55 Vl~€l~tll1 
1 0) iJ~iJum~ 1-b'~1'Ufl1'l'}11 'VltJVI~Bm'l'}1el~tl'l'l'} 'il1'UJ'U 1~U€ltJtll1 1 ~l91 

"' d 5.8.1.3. ~1tJ6't :; be:JtJl9leJ'U ~ 

1) u~~'Vl-ruu~~n'UArum~~'Ufi'1bU'U~~tJ~nm 1 u \l1nm~1'11~1'U'\Jn~ 
' 

2) :Wm~~l91Bml.l 1 ~nuuAmm'U€J.:Jl.lVI1l'VltJ1~tJ 1~i.iutJtll1 5 A'U bb~~-ru~V~'IlB'I.Jfh1'11~1tJ 
' 

m~r!numl.l \l'Utll1'\JAG11m\l~?l1l.11~fl1 '11~1'U M 
' 

.,~. ~.N,.,1"""""" .,~. /~:V ... """"" .,~ .. ~""""" 



5.8.2. "fl~unu~nT~-a:::uu bb u~ b~e:~~-at'lv'U ~J~1 vlvh 
5.8.2.1. -a1v&'l:::L~v~..t11u 

~1'\J'J'U 1 '(j~ • 
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b D'U'UVIYIV1"'€l'IYI 'N~ll'Ub YIFlL 'U 1"'~tJ1'UtJ'UV11 'V'lvh~ve:J n bb '\.J'\.Jl-11 b ~e:J 1-ifl 'U n1";i b~tJ'U n1";ii:t€l'U LVltJ bQ'V'l 1~'UVIYIVl"'€l'ld 
' ' 

'1::: ~mn b~ v1 nu~~uu~~ m ~ LL u~J~ LIJI B~~ L th.m VI~~'V'l ~~ ~1'\JVI~ n'UB~~ n EJ'U 1911 'Wvh 1 'U'tl~'Vl~~B~ tl~~ n B'Uvl1 v 
' 

bb 'U \91 b\91B~'tlii ~ ~h~EJ:U 1 eJ eJ e:J'U 'Wm'fb 'W \91 ( LifePo4) 'Vi~ e:J:U nm ~ 'U'U~~ n1~ bbn~ U B~ tl'U~ b~ EJ'U?l1:U1~ rll ~ rh fn1:U 
'U 

~1'U'V11'U LLn ~ rhm1:U'l'Ue:J~ LL 'U\91 L\9le:J~'tl~'Vl~~e:J~ e:Je:JmL 'U'U 1 '1X?t1:U1~rl~ mn 1vi' ~~ LL~~'U ~1'U'U e:J~ ~ ~'U'U 1 tJ 'l'U (i ~.rr'U?f~ 1vi' 
, 'I 1M " 

eJ ~h~?t~mn LL~~tlnv~.n v 'U~'Vl~~e:J~ii L de:JVI1 m~ L~EJ'U -rbJii eJ v n'J1~~d 
' 'U 

1) nw1~A1i"l11:U~1'U'V11'U1'ULL'U\91L\9le:J~ ( Battery internal resistance measurement) 

2) m~l'~rhm1:U~'Ue:J~LL'U'ULL'U\91L\91€l~ ( Battery capacity measurement ) 

3) f11~11~L~'U1A~~VI~e:Jm1'Wm~A1EJU~~~'VB~LL'U\91L\91€l~ (The basic discharge curve 

drawing of the battery ) 

4) f11~lbi"l~1~,_,m~rhvtl~~~'l1flb~'U1A~~ Vl~e:Jm1'W (Analysis of different power 

discharge curves) 

5) f11~'Vl~~e:J~i"l1EJU~~~'U€l~LL'U\91L\91€l~vl1EJ1~'1~ free combination circuit (Battery 

discharge experiment (free combination circuit)) 

6) m~'Vl~~e:J~m~mvtl~~~LL 'U'Um~LL?fi"l~~ (Constant current discharge 

experiment) 

7) 'Vl~~e:J~A1'V'l1~1:iJ L\9le:J~'Ve:J~ m~A1 vtl~~'l'Uel~ LL 'U\91 L\9le:J~ LL 'U'U n~:UV1~m1:u tl'UVI&'ll EJ 61 
' ' I 

L"l!~~ (Discharge parameter battery grouping experiment) 

8) f11~'Vl~~€l~f11~'1J1~191tl~~~LL'U'ULL~~~'Ui"l~~ (Constant voltage charging 

experiment) 

9) f11~'Vl~~€l~f11~'1J1~191tl~~~LL'U'Um~LL?fi"l~~ (Constant current charging 

experiment) 

10) f11~'Vl~~e:J~f11~'tl1~191tl~~~LL'U'ULL~~~'ULL~~m~LL?fi"l~~ (Constant voltage constant 

current charging experiment) 

11) f11~'1J1~191tl~~~LL'U'U~?l~~ (Free charging experiment) 

12) f11 ~'Vl~~ e:J~ A1'Vi1~1iJ b\91€l~'Ue:J~ f11~'1J1~\9lth~ 'l'Ue:J~ bb 'U\91 b\911)~ bb 'U'U fl~:UVI~ml:U n 'U 
' ' 

Vln1EJ1L"Il~~ (Charging parameter battery grouping experiment) 

13) f11~'Vl~ne:J~~mL'U\91L\91€l~LL'U'UeJ~m:u (Battery pack series experiment) 

14) m~'Vl~~e:J~~mL'U\91L\9le:J~LL'U'U'U'U1'U (Battery pack parallel experiment) 

15) m~'Vl~~€l~~mL'U\91L\91€l~LL'U'UB~m:uLLn~'U'U1'U (Battery pack series and parallel 

experiment) 

"' "" 5.8.2.2. 'a1V6'l:::be!V~'V11-:Ib'Vl~'U~ 

1) LL'U\91L\91€l~ ~1'U1'UhJiie:Jvn11 18 L"l!~~ 
- L U'ULL 'U\91L\9le:J~'tlii~~L~EJ:U 1e:Je:J€l'U'We:J?IL 'WI91 (LifePo4) 

- Yln~LL~~~'Uhlue:Jvn11 3V,8AH 

2) ~1tl~vl1'U'U'U'U€l~'U~LL'U\91 L\91€l~LL Y1AL~e:JUB~tl'U 'Y11'11fll?f~ 1 '\..)~~ LL?f~'U'U1~i"l11:UVI'U1 hl 
' ' 

ue:Jvn'J1 3.0 :u:u . LL~~~1v~e:J m~~~Ln\91 

oo~vti.~'"""n""n" "'~" .... ~ ..... n,un" "'~" <F""n" 
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3) :WeJumnHlt~~n'Ubb u~b~eJ~ 
' 

4) :W?!i~'liueJ~fl'Ubb U~b~eJ~ bb UUQnbQ'U 
' 

5) lJ€JUmru~1vt-r'U'Yl(?)?f€J'Ubb ~-:ivl'U 1 v-Jvhb!;l~ m~ bb?fbovh~1 
' 

- :WV!UT'ilmhvt-rubb?!Vl~~~ 

6) :W'U'U1V11 VI~VJ1:Jumm11 250W ~1'U1'U 4 n~d.J 
' 

7) :W'U'U1V11VI~V11:Jumm11 150w ~1'U1'U 2 n~d.J 
' 

8) :WeJtlmnhn1'ilbb~~~'U 1 Yi~lbbm~m~ bb?l1 Yi~1 
' 

- :WV1UT'ilmb?IV1~~~m~·~n1'il LED 

9) :WeJumruibfl~l~~u~~~'VlTI.nTvm u~ b~eJ~~bBtJd.J 
' 

lO) eJumruueJ~n'Ubb~~~'U1 Yi~1bn'Ubb~~m~ bb?l1 Yi~lbn'U 
' 

- :WVI'U1'ileJ~1VI-rubb?IV1~~~ 

11) :Wm~?ln~'UVI~eJ~m~~qJ~m~ruu?IVJ~VIu1bb~~1~'il~m~'VlV1~eJ~eJcJ1~-5'V1b'il'U 

12) ?11m~~1-ffnun~uu1Yi~1 220v 11'1 

13) bfl~~?l~l~ b 1J'Ub Vl~flyj'Uiil'dtJ~bfl~eJUVI~eJeJ~~b UtJd.J ~'U:W~eJ?Ild.Jl~~~eJfl 11'1 
" 

14) 'UVl'VlVl~eJ~:W'U'U1V11:JueJtJfll1 1300 d.Jd.J. X 500 d.Jd.J . X 1700 d.Jd.J. ( t!l'd X flll~ X?!~ ) 
' " 

15) bfl~eJ~lV1m~bb?I1Yi~1bb~~bb~~~'U1Yi~11'U~tltJ'Uii ~l'U'd'U 1 bfl~eJ~ 
- b1J'Ubfl~eJ~lleJ1Vl'U'U1V11:JueJtJn11 4 Vl~n fl11d.J~~bBtJVl~~~u1:JueJtJn11 1o,ooo 

counts 

- ?lld.JTmlVJ bb~~~'U1Yi~1 , m~bb?I1Yi~1 , fl11d.Jtil1'U'Vl1'U, fldld.J~, fl11d.J~m~eJ~, 
1V1beJV1 , ~t\JVI.t;]~. Capacitance, Zlow-low impedance Vl~eJd.J1fl fll1 

- 'ilmb?IVJ~~~bbuu Backlisht ~?11m~~u-rufi111'1 ,m Yiu1tJ~1VI-ru?leJ~?I11~~ 
l'l1'UV1~~~1bfl~eJ~.-w~ni'U81'UA1bbuu True RMS bb~~ll-w~i'U~eJ~-rum~u'UVin 
oUeJd.JmbUUU~'VlliVI~eJ~fll1 

'U "" 

- i'Jd.J1~~~1'Ufl11d.JU~eJV1fi'tJ CAT Ill lOOOV, lJm~~~l'U CE, UL, CSA ~eJ~-rubb~~lJ 
~ ~ 

~~uuueJ~n'U I P671V1mb?IV1~VIU1 bfl~eJ~eJcJ1~-5'V1b'il'U Vl~eJmnn11 
- llcJ1'Un1~lV1A1bb~~~'U1Yim~ (Vdc) 1\il~~bb~ l OOmV-1000 V Vl~eJnl1~fll1 f111d.J 

~~bBtJV1~1~V11:Wd.J1flfll1 O.OlmV bV1tJllA1fl11d.Jbb:!i'UEJ1 0.09% of readins1'U'\Ilfl 

V1'UlV1VI~eJ~fll 1 

- lJcJ1'Unl~lV1A1m~ bb?l1 Yi~~~ (Ide) 1\il~~bbl'i 1 mA-l OA Vl~e:Jflll~nll fl11d.J 

~~ bBtJV1~1~V11:Jmnn11 0.1 mA bVJtJi'JA1fld1d.J bb:!i'UEJ1 0.3 % of readins 1 'U'\Ilfl 

Vl'UlVlVI~eJ ~ flll 

- llcJl'Unl~lV1A1fl11d.Jtil1'U'Vl1'U 1\il~~bb~ 100Q ~~ lOOMQ Vl~eJni'1~n11 mld.J 

~~bBtJV1~1?1V11:Jmnn11 o.o1 n 1V1t~llfi1m1d.Jbb:W'UE11 0.2% of readins 1'UV1'U 
' 

lVll'll?!Vl 
' 

- llV1'Unl~lV1A1 bb ~~~'U 1 Yi?I~U (Vac) 1\il~~bb~ 1 OOmV-1 000 V Vl~eJfll1~fll1 fldld.J 

~~bBtJV1~1~VJ1:Jmnn11 O.Ol mV bVJtJllA1fl11d.Jbb:!i'UEJ1 1.5% of readins 1'U'\Ilfl 

V1'UlV1VI~eJ~fll1 

- llcJ1'Ufl1~lV1A1m~bb?l1 Yir~~u (lac) 1\il~~bb~ 1 mA-l OA Vl~eJfll1~fll1 f111d.J 

.tiC!! " Jr;l/ ·4 ~'l'IJv .................... r .. ~'t.h~i51'1Jn'J'J:Wn1'J ~'l'IJ€1 ... /.~ .. 1 
.. .. .. .......... .. .. m'J:wm'J ~'l'IJ€1 .,_ .... m'J:wrn'J 
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~~LBtl~~1?1~hhJ1flfrJ1 O.lmA 1~tJijrhrrnlJLLl.h.Jch 1.2% of read ino 1-uvm , :> , 

VT\.Jl~~~B~f1l1 

- iJV1'UnT~il~rhfl11lJ~1v1'il1n 100Hz - 10 MHz Vl~e:m'h:m11f111lJG1:::LBCJ~~1~~ 
bJmnn-J1 O.OlHz 

- 1~~1fl1th"llLLI'l'Wvl1Jl"il1f1 lOOOnF-lOmF ~~Bn1\~nl1 fl11lJ~~LBt.J~~1?1~\lJ 
lJ1f1f1l1 O.lnF 

- iJb.J~LLmlJ Manual data logging 11>lhJ1JBt.Jf1l1 100 ~1 LL~~ h.hLLmlJ 

Auto/event logging 11>lhJuBt.Jf1l1 2,000 ~1 

- ?11m~mB\I-rum~1~fl11lJLLI'lf1~1\I'UB ·:mru~rdj1Jl 
, 'V 

- ?11lJ1~"1~~1 Harmonic ratio 1Jl 

- ijB1t.Jf11~1-iJ\11'\.J'UB\ILLU\11LI'lB~ 1:!JUBt.Jf1l1 399 .rr1blJ\Ib~t.JLLG'I~\11'ULBf1?11~ , 
~ ~ I V 

LLfll'l\111~BfiBtJ 1\l'tf~ L "il'U 

- ij?11t.Jl'~Xruru1ru "il1'U1'\.J 1 'tf~ 
v v , 

16) ij~iJBm~1off\11'\.J.fl1,11Ylt.J~~Bfl1'\~TeJ\If1f1, "iJ1'U1'U1:!JuBt.Jf1l1 1 'tf~ 
" "I ' 

.. d 
5.8.2.3. ".i1tJ6'1~bBtJ~B'U "1 

1) u1,;'VJ-ruu~~n'Uflrum~~'Url'1LD'U~~t.J~n~1 1 tJ "il1nm~1-il'I1'U'\.Jn~ , 

, 

, 

2) lJf11'j~~BmlJ 1~nUUflmf1d'UB\IlJ~11YltJ1"'tl hJuBt.Jf1l1 5 fi'U LL~~-ru~~'tfBU~11off~1t.J , 

f11'j!lnBmlJ "il'Uf1l1Uflmm"il~?l1m~" toff\11'\.J 1Jl , 

5.8.3. "ll~'\.J.fh1~m".i6lmiltn{"il'\.J".i~"il".i"tJ'UI'l1'V'lvh . ~ . ~1'\.J"J'\.J 1 

"!J~ , 
5.8.3.1. ".i1tJ6'1~bBtJ~~11'\.J 

LD'U'tf~Yl~~B\IY11\IJ11'ULYlfi1'U 1~8t.J1'\.Jt.J'UI'l1 vJ.Yh ~BBmL uulJ1L~B 1m '\.Jf11'jL~t.J'\.Jm'j?IB'U 1~mu~1~ 'U~Yl~~B\Iii , , 

"il~Pif1,1L~t.JdtlUG'Imi1'tf1~"iJU'j~"iJ'j('ltJ'UI'l1 vJf11 'j~UUfllUfllJ.f11t.J 1 'U 'j~UUUB\1 rl'U ~ru ru1rufi'JUfllJ f11~'tf1~"il LL UU 
~ " IIV IIV , 

CP 'tf~Yl~~B\IBBmL uu 1 ~?11lJ1~(1Pin,11Jl~\l LL~~'U~1'\.J'UB\I'j~uu 1 U"il'Ufi\I~'U?I\11J!Btl1\l?l~ mn bL~~tJ~e~~nt.J ~\l'tf~ 
, d.! \1 , 

Yl~~B\IijL.Q'B~1f11'jL~tJ'U~ 1:!J1JBt.Jf1l1~\l;j' 
'V 

1) bm\1?1~1\I'UB\I'j~UU'tf11"iltJ~~"iJ~()t.J'UI'l1 vJf11 , 
2) ~r;rf1 f11~vl1\11'\.J'UB\I'U B\l'j ~UU'U14"iJU'j~ "il~ rl t.J'U\111 'YJoW1 , 
3) f11~fi1UfllJf1d~ LLG'I1 'Uf1d~U1'\.Jf11~'tf1~"ilU~~ "il~rlt.J'U\111 'YJoW1 , , 
4) 15m~'tl14"iJtJ'j~"iJ'j()t.J'UI'l1 vJ.W1 , 
5) 15m'j f11'j L~BlJ~B'j~UU'tf14"iJU'j~"iJ~('ltJ'UI'l1'YJV11 , 
6) 15f11'j'tf14"ilLLUI'lLI'lB~LL~fl 

7) LL?I~\11~L~'Ufi\IVI"'nm~LL~~m~m'\.Jm'jvl1\11'\.J'UB\I~~uu Full-bridge Rectification 

LLUU 3 L'YJG'I 

8) LLG'I~\11 ~L ~'Ufi\IXqJqJ1ru~BG'I1'j LL~~m~U1'\.Jf11~'UB\I'j~UUf11~'tf14"il 

.,~. U .. N """"'""" .,~., .. ~ .. ···""""" .,~ •. ··+ ··""""" 
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s.8.3.2. -a1~~ :: bB~~'V11-:I b'Vl~il~ 

1) iiu'\.Jmru'll1i~'IJ'i~~"H1t.J'Uiil1vh\11~~'~ 
' ' 

- H'';i:::'\J'\J'1.ll~'\lbb'\J'\J Three-Phase Full-bridse Rectifyins 

- ?11:WTWbb?l~'lf11'ivl1'11'Ubb~~VI~flf11'ivl1'11'U'tJB'I'i~'U'U'll1i~ 

2) ii~l'll1i~lil1:W 

- ii~ru~ m~ru'tlB'I'tl1 ~ru ru1ru LL~~~'tl1'tlB'I~l'll14~ LL?l\?1'1'\.J'U Lbt:-J'I'Vl\?1 ~B'~ ., ., ., 

3) ~1?1Vl\?l~B'I?11:W1'imb?11?1'1rh~t1Jt1J1tw~1'l 1 ~1flb'1l'Ub'1lerfl 'U-a:;um:;wh'lrn'i'll14~ ~'l'il 
- ~qJqJ1ru CP (Control Pilot) 

- bb'i'l~'U'tl1b-1J1 bb'i'l~'U'tl1BBfl ~qJqJ1twbb'1l:w'IJ~'lbb~~~'IJbD~ 
- m~bb?1'1J1b-1J1 m~bb?l'tJTeJBfl ~qJqJ1twbb'1l:WU~'lbb~~~qJqJ1twUB'lfl'Ubb'U'U IPM 

- ~qJqJ1ruumn'Um'i~\?ll'l~'i 

- ?11:W1'i ~ ~'~ bfllil~ n~ru~ LL~~ fl1'i b 'IJ~ t.J'U bb 'IJ~'l'lJ B'l'iUfl~'U bb~~ m1:w~ ~1'U 
" 

BB?l"'B~ 1~?11flUVI~m'J~~iJblilBi 

4) ?11:JJ1'i~?1151ilm'iuu'ln'U'i:;w;h'lm 'i 'll14~'\.J'i~~ 1 vb~t.J'Uiil1 'VJV11 ~'~d 
' 

- fl1'iUB'Ifl'Ufl1'i~\?l'N~'i 

- fl1'iUB'Ifl'UBtwVIJlil?1'1 
' " " 

- fl1'iUB'Ifl'Ufl1'i 1m1uft Vl~\?lbb~~m~bb?lbn'U 

- fl1'iUB'Ifl'Ubb 'i'I~'U 1 'VJY111ilfl 

- fl1'iUB'Ifl'Ufld1:W~I?1Ylmi?1'1JB'1~1'1l1i~ 

5) ?11:W1'i~ bb?l\?1'11 ~b i1'U{i'lm~m'Ufl1'i'll1i~'IJ'i~~'1JB'I'i~t.J'Uiil1 'VJV11 , 
- fl1'ilil'i1~?1B'Ufl1'ib~:W~'U'll1i~ bb'U'UeJiil1 'UlJ~ 
- fl1'ifld'Ufl:Wf11'i'll1i~e)lil1 'UlJ~ 

' 
6) '1J'U1\?1'1JB'I'll\?1Vl\?l~B'I1d.JiJ'elt.Jfll1 1300:W:W. X 500:W:W. X 1700:W:W . ( t.J11 X fll1'1 X ?1'1 ) 

, 'IJ 

7) 1fl'i'l?1~1'1bU'UB~ilbi1t.J:w1'\.J'i1'\"J~ bb~'lbb'i'l H?lil:w ~'Ui1~B?11:JJ1'i~~Bflhl 
" 

8) bfl~'e:J'Il\?lm:; bb?11 'VJV11bL~~ bL 'i'I~'U 1 'VJV111 'U'i~t.J'Uii '<iJ1'Ul'U 1 Lfl~'e:J'I 
- bU'U bfl~B'Iijui'1?1'1J'U11?11d.JiJBt.Jfll1 4 Vl~fl fld1:W~~b~t.J\?l'i:;~u1d.J'\Jut.ifll1 10,000 

counts 

- ?11:W1'i~l\?1 LL 'i'l~'U 1 'VJV11, m~bL?11 'VJV11, fld1:W~1'U'V11'U, fld1:W~, fld1:W~Bb~B'I, 
11?11BI?1, ~illVIJJil, Capacita nce, Zlow-low impedance VI~B:W1flfll1 

- ~BbL?l\?l'lt:-J~bb'U'U Backlight ~?11:W1'i~U~'Urhh) ,ii1'VJU1t.I~1VI~'U~B'I?ll1'1~ 
l'i'1'UVI~'l~lbfl~B'I ,-w-:~ni'UeJ1'UrhLL 'U'U True RMS bL~:;ii-w'li'U'iB'l~'Ufl1'iU'UVifl 
-lJu:W~ LL 'U'U'U~Vl'BVI~B~ fll1 

" "" 
- i1mlil'i\i1'Uf111:WU~B1?1ilt.J CAT Ill 1000V , i1mlil'i\i1'U CE, UL, CSA 'iB'l~'Ubb~:;ij 

~ ~ 

'i~'U'UUB'Ifl'U I P6711?1t.Jbb?l\?l'lVIiJ1 bfl~B'IB~1'1~\?lb~'U VI~B:W1flfll1 
- ii~1'Ufl1'ili?1A1bb'i'I~'U 1 '\"Jiil'i'l (Vdc) 1\'l~'ILL~ 1 OOmV-1 000 V VI~Bfll1'1fll1 f111:W 

~:;LBt.JI?1~1~1?11d.J:w1flfll1 O.OlmV 11?1vnri1fll1:WLLd.J'Uth 0.09 o/o of read ing1'W'Vlfl 

~1'Ul\?1VI~B~fll1 

- n~1'Ufl1'ili?1A1m~ LL?11 '\"Jiil'i'l (Ide) 1\'l~'ILL~ 1 mA-1 OA VI~Bfll1'1fll1 f111:W 

.,~ •.. ~L'::' ..... u"""""""" "'~" · ··~·· · ·· ··""""" "'~" 4-. """"" 
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~~b~tl(;l~1?1(;lhh.nnn11 0.1mA 1(;ltllJrhrn1l.lbbl.i'WV1 0.3% of readino 1-u'Vln , ::> , 

~1'Wl(;!Vl~B~n11 

- ilthown T~111lrilrn1:u~l'W'Vll'W 11'1~-:Jbbl'l 1oon ~.:J 10oMO Vl~eml'l.:Jn11 rn1:u 

~~b~ti(;l~1~(;11l.JJ..J1nn11 o.o1 n 1(;lt~lJA1fn1l.lbbl.i'Wrh 0.2 % of reading 1-u~1'W 
l(;ll'11?1(;1 , 

- lJ~1'Wn1'"jl(;IA1bb'"j.:Jvl'W1~?1~'U (Vac) 1~~.:m~ 100mV-1000 V Vl~Bnl1'lnl1 fn1l.l 

~~b~tl(;l~1~(;11l.JJ..J1nn1 1 0.01mV 1(;ltllJA1A11l.lbbl.i'WV1 1.5 %of reading 1-wV)n 

~1'Wl(;!Vl~B~n11 

- iJ~1'Wn1'"jl(;IA1m~bb?l1~?1~u (lac) 1~~.m~ 1 mA-10A Vl~Bnl1'lnl1 Ad1l.l 

~~b~tl(;l~1~(;11l.lmnn11 0.1mA 1(;ltilJA1Ad1~.1bbl.i'WV1 1.2% of reading 1-wV)n 

~1'Wl(;!Vl~B~n11 

- lJ~1'Wn1'"jl(;IA1Ad1l.l~1~"il1n 100Hz - 10 MHz Vl~Bnl1'lnl1A11l.l~~b~t1(;1~1?1(;1 , 
1l.lmnn11 O.OlHz 

- l(;IA1A1D1~bbl'l'Wvi 1~"il1n lOOOnF-lOmF Vl~Bnl1\lnl1 fn1l.l~~b~t1(;1~1?1(;11l.J 
J..J1nn-J1 O.lnF 

- ffithbbml.l Manual data logging 1ml.lii'vvn11 100 1'11 bb~~1'1J'"jbbml.l 

Auto/event logging 1ml.lii'vvn11 2,000 1'11 

- ?11:1.J1'"jmeJ\I-rum'"j1(;1A11l.lbbl'ln~1'l'lJB\IBruVl.ninlil 
, 'IJ 

- ?11l.J1'"jtll(;IA1 Harmonic ratio 1~ 

- l'Jmvm'"j 1 -il'\11'W'lJB\I bb Ul'lbi'IB~ 1l.lii'vvn11 399 -&1 1J..J\I 1(;lmb?l{;l\11 'Wbvn?l1'"j , 
~ ~ I CLJ 

bbAI'll'l1~BABti1\I'IJ{;l b"il'W 

- lJ?I1til(;l~'lj'\J1ru 1l.lii'vvn11 1 ~(;! 

9) l'JI'il'Jvm'"jti\11'W.f11~11'Vlt~Vl~Bm~1B\Inn~ ~1'W1'W1l.lii'vvn11 1 'IJ(;l 
" "I , 

.. d 
5.8.3.3. 11tl~~ bBV\1\B'W 6j 

1) u~,;-'Vl-ru'IJ'"j~fl'WArum"v'l~'WfllbD'W'"j~tl~nm 1 tJ "il1nm'"j1-il''I1'WtJn~ , 

, 

2) l'Jm'"j~(;leJml.l 1,XnuuAmm'lle:J\IJ..JVl11'Vlv1~v1l.lii'vvn11 s A'W bb~~-ru~(;l'1JeJ'UA11-il'~1tJ , 

m'"j!lnvml.l "il'Wn11uAmm"il~?I1J..J1'"jtl 1-il\11'W 1\il , 

5.8.4. -qW~'IJ~u~m~.Uutl"l~B'W~1t~J..Jm\J1 Bi·Hmow\J11v-Jvh 
5.8.4.1. ~1v~:a5t~(;l~11 'IJ 

1iJTU1'W 1 "q\11 

'IJ(;l'Vl(;l~eJ\IBB n bb 'U'Ul.l 1~1Vl-ru m'"j !I nvml.l n 1 '"jU1'"j \1-r n~1 '"j ~ uuiu bA~ B'Wl.l B bl'l B 1 '"j t1 vow lii"v'l ~\I \11'W'V11'l b~B n 1 Vll.i , , 

1(;ltJ'IJ(;l'Vl(;l~eJ\IlJBtJmru'IJ111'leJ"ilQ~tJ~ , BtJmrum'UA:I.Jn1'"ji'lJbA~B'W'lJB\I:I.Jelbl'lB11 ~¥11bb '"jvl'W?I'l, lJ~'Wb ~\I bb~~ bb\J'W , , , , \1 

b mn, 'IJ(;lfld'UA:I.J~1bb wJ.:J bi1v1, 1l.J(;l~~1Vl-ru'IJ111'lbb Ul'l bl'le:J~ ~{;l~\ll.l1'U'W'IJ(;l'Vl(;l~B\I b ~B~1V~BnT~~n~1b~ tJ'W~~'l bb~ 
, , \1 , '\J 

~ow :;J1'W'lJB\I'"j~Uu 1 U"il'W ~\I~'W?I\11\il mh\1?1~ mn bb~~ tJ~B(;!Jl v ~\1'/J{;l'Vl(;l~B\IlJ b dvVl1 m'"j b~ v-w-rll.iii'B v n-J1~.:Jd 
~ \1 , \1 

1) n1'"jl(;IA1Ad1l.l~1'W'V11'W (resistance) 1-wl.lmi'IB1 

1'"jl (;IA1 fn1l.l "il'lJB\1 bb 'U'U bb 'U\11 bl'lBi~ , 
n1'"jl(;IA1bb '"j\Jvl'ow 1 ~¥111 'Wbb U~'~L~'~m~ 

••~• .c:Lk.U ,o1un"un1> ••~• ..... ~ ...... n,unO> ••~• ~~'"n" 



m':ilbml::;~nTif1lV'lh:r'iPillnb~'U 1m 'I VI~Bmlyj 
' 

nl':i'Vl\11~'El'lf1l V'llJ::;';i)<tJ'EJ'I bb '\J\91\,\?l'EJ~ 
' 

nl":i'Vl\11~€l~nl":iflll'Jth~~bbUUn":i~bb?lfl~~ 
' 

nl';i'Vl\11~'El'lf11l:Wf1:W'El b\?l'EJ{\,1, ':i'll'i''UG'I'I 
' ~ 

4) 

5) 

6) 

7) 

8) 

9) 

m~'Vl111~B'IflBI11b\,~::;'lJ';j::; nBu<tJB'IBumrumuf1:w:wB b\91Bfl yj~lbb ':i'll'i''U?I'I 
' ' " 

nl':i'Vl111G'IB'Um':ifl'El111~'U~1'Ubb~::;u':i::; mJu:wm\?lBfl yj~lbb ':i'IG'I'I 
" 

1 0) nl':i'Vl\11G'IB'\Jnl';ib~B:W~BG'IlV 1 '(j<tJ'EJ~';j::; 'IJ'IJfn'UA:W:WVl\?lBfl yj~lbb ';i~\>l'UG'i~ 
' " 

11) "U\11'Vl\11G'IB'Unl':ifl'El\11~'U~'J'Ubb'U\9lb\9l'El~ 
' 

12) u.Yubb ';i~\>l'U 1 yj~l'Vl\11~'El'~<tlli ';i) 

13) m':i'Vl111?1Bunwr111Bumrurnuf1:w~lbbVI'll~bnvi 
' ' 

14) m':i'Vl111~B~m':i1111Bumrumuf1:w~1d~ 
' ' 

15) nl':i'Vl\11~B'Inl':ii'111VI~nm':iVll~l'U<tl'El~BUmru DC b\J'U DC 
' 

5.8.4.2. 'al~S'I::b~~111'VIl.:~b'VIflilfl 

1) bb'U\9lb\91B~ ~l'U1'UhJ'li'Bvn1l 14 b'll~~ 
- b\J'Ubb 'UVlbVlB~'I!U\11~ll~ti:W 1BB'EJ'U'(j'EJG'Ib yjVl ( LifePo4) 

- ~tl\11 bb':i~l'i''UhJuBtJnll 3V,8AH 

2) i1Bumru'llli\9lbb'U\9lb\91Bi~ 
' 

3) iJm.Jmruf1'd:Wf1:Wnl':ii'U bf1~B'U"UB'I:WB b\91Bfl yj~lbb 'U'U bb ';i~\>l'UG'i'l 
' ' " 

4) lJA'Ub ~'lbb~::; b mmhVt.Yumuf1:w:wm\91Bi 
' 

s) lJ'Il\111"11'\Jfl:W~lbb Vl'li~ bnvi 
' ' 

6) ffi:w11i~G'1lVI.Y'U<tJl{Vl bb '\J\9\b\?l'El~ 
" 

7) iJm~?~n~'UVI~B~mh1'1J~n~rubb?I111~VIUlbbe.J~1~';i)':inl~'Vl111~mB~l~i111b';i)'U 

8) G'll:Wl':ifl1 -tlnm::;uu 1 yj~1 22ov 11'1 

9) bf1~'1G'I~l~ b \J'Ub Vl~nvi'Utvl'dtJ~bf1~B'UVI~BB~iJb iltJ:W ~'UlJ~BG'Il:Wl':ifl~Bn 11'1 
" 

10) 'I!\11'Vl\11~B~lJ"U'Ul\111lJuBtJnll 1300 :W:W . X 500 :W:W . X 1700 :W:W . (t!l1Xnll~XG'i~) 
' " 

11) bf1~B~1111m::;bb?~1yj~lbb~::;bb':i'll'i''U1yj~l1'U':ifltJ'UI'l ~l'U'd'U 1 bf1~B'I 
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- b\J'Ubf1~B'IiJB1111<tJ'Ul1111lJ'li'Bvn1l 4 Vt~n ml:w~::;bBtJ\11-;i::;\>lu 1lJ'li'Bvn1l 1o,ooo 

counts 

- G'll:wl':ifl1111 bb':i'll'i''W1yj~l, m::;bb?~1yj~l , f11l:W~l'U'Vll'U , m1:w~, f11l:W~mtiB'I, 
1111bB\11 , ~ruVIJ;]lJ, Capacitance, Zlow-low impedance VI~B:Wlnnll 

- ';i)Vlb?l111'1e.J~bb'U'U Backlight ~?llm~flu.Yurh11'1 ,ffiyjultJG'11Vt.Yu~eNG'Ill'l~ 
tvll'UVI~'I~'dbf1~B'I, V1'1n~'UBl'Ufllbb uu True RMS bb~::;iJV1.:J~'U':iB'I-Yum~'IJ'WVin 
-1! B:Wmb uuu~'Vl5VI~B ~ n-l1 

" "" 
- lJ:Wl\9l':i~l'Uf11l:WUmJ\11JltJ CAT Ill 1000V , lJ:WlVl':i~l'U CE, UL, CSA ~B'I.Y'Ubb~::; 

~ ~ 

lJ':i::;'U'UUB~n'U IP671V~tlbbG'I111~VIUlbA~B'I'El~l'liV1b';i)'U VI~B:Wlnnll 
- lJ~l'Unl':i"JV~fllbb':i'I~'U1yj\9l':i'l (Vdc) 1til~~bb~ 100mV-1000 V VI~Bnll~nl1 

f11l:W~::;bBtJ\11~l?l\111lJ:wl nn1l 0.01mV 1V~tJlJfllf11l:W bblJ'Uci'l 0.09 % of 
' 

readin g1'W'Vlnth'U'J\11VI~'El~frJl 

· ~u·- . h / ·~ 
G'l'liiu .. ...... .... .............. .. .... '\.J":i~5 1 tJm":ilJfm 'Niiu .. . /..r.~ .............. m":ilJn1":i G'l'liiu~ .. .. . m":ilJn1":i 
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- :Wtht&n 1';ilvwhm:m?l1~1'l';i~ (Ide) 1v1~~LL~ 1 mA-10A Vl~elnl1~n11 fl11lJ 

~::: LBtiV1~1?1V1 hJmnn-J1 0.1 mA bV1t.J:iJA1fl11lJLLll'Uth 0.3 % of readino 1tmn 
' ::> ' 

I <V .qj Q I 

CJl'WlVJVI"itJ\?Inll 

- :iJ~ 1'Un1';ilVJA1fl11lJ~TUYl1'U 11i1~~LL~ 1000 ~~ 100MD Vl~elnl1~fll1 
fl11lJ~:::LBt11'1~1?1V11l1:w1nn11 0.01D bV1t.J:iJA1f111lJLLll'UV1 0.2% of reading 

' 
1 'U~1'UlV1~1?1Vl 

' 
- :iJ~1'Un1';ilVJA1bb';i~vl'U1"v'l?I~U (Vac) 1v)~~bb~ 100mV-1000 V Vl~elnl1~fll1 

m1:w~ ::: LBt.JV1~1~V11l1mnn11 O.O l mV bVJt.J:iJA1fll1lJ bLll'UV1 1.5 % of read ing 

1 'UYlfl~1'UlVJVI~el~fll1 
' 

- :iJ~1'Un1';ilV1A1 m::: bb?l1 ~?I~U (lac) 1v)~~LL~ 1 mA-lOA Vl~elfll1~fll1 fll1lJ 

~:::LBtJV1~1~V11lllJ1flfll 1 O.lmA bVJt.J:iJA1fll1lJLbll'UV1 1.2% of reading 1'U'I'Jfl 

~1'UlVJVI~el~fll1 

- :iJ~1'Un1';ilVJA1fl11:W~11i1''<il1n 100Hz- 10 MHz Vl~elfll1~fll1fl11lJ~::: LBt.JV1 
~1?1V11l1mnnl1 0.01 Hz 

' 
- lV1A1f11th68 LLI'l'Uvl 11i1''<il1fl 1 OOOnF-1 OmF Vl~elfll1~fll1 fll1lJ~:::LBtiV1~1?1V11ll 

lJ1flfll1 0. 1 nF 

- ffiu';ibLm:w Manual data logging 1\?lll11!eJt.J fl l1 100 ri1 bb~:::1'\.J';i bbm:w 

Auto/event logging 1\?lll11!eJt.Jfll1 2,000 A1 

- ?11lJ1';ifl';ieJ~~Un1';ilVlfld1lJbbl'lfl~1~'1Jel~eJruVI.fliJ1vl 
' " 

- ?11lJ1';ifllVJA1 Harmonic ratio 1v1 

- :iJeJ1tln1';i1-1f~1'U'llel~bbUI?Ibl'lel~ 1l11!m.Jnl1 399 ~lblJ~ bVltlbb?IV1~1'ULelfl?l1';i 
' ~ ~ I 0...1 

bbfll'll'll~elflel tJ l~'llVJ b '<il'U 

- :iJ?I 1 t.JlVJ~ruru1ru 1l11!eJvn11 1 'llVJ 
" " ' 

12) :iJfi:iJeJnl';i 1-1f~1'UJ111;11 YltJVI~elil11;1e)~flfl1; ~l'Ud'U 1l11!eJt.Jtll1 1 'llVJ 
" " I ' 

""' d 5.8.4.3. ".i1tJ;;t:::Lm.t~B'U 6J 

1) u~~Yl~U'\.J';i:::tl'Uflrum~?i'Ufi'1LU'U';i:::t.J:::nm 1 tJ '<il1fln1';it-1l~1'Uun~ 
' 

' 

2) :Wm';i~VJeJm:w 1 ~nuuAmm'lleJ~lJVI11Ylt.J1~t.J 1l11!eJvn11 s fl'U Lb;;t:::~u~~'lleJUA11i~1t.J 
' 

m';itJneJm:w '<il'U n11uAmm'<il:::?l1lJ1';if11 i ·n'U 1v1 
' 

5.8.5. "!~'Ll~u~m".i".i:::uu"lluLfl~mJ'HltJ'W~1vJ.Yh 
5.8.5.1. ".i1t~;;t ::: LBtJ~~1hJ 

;ij1'U1'U 1 "'I~ 
' 

b U'U'llVJYlVJ~el~Yl1~1i1'1'Ub Ylf11 'U 1~vm'Ut.J'UI'l1 "v'lvh~eJ eJmbuu:w1 b ~el 1m 'U nl';i b~tJ'Unl';i?leJ'U 1V1mu~1:::'llVJYlVJ~el~.a 
' ' 

'<il:::~n1;1LMvl nm:::uuiu LA~eJ'Ut.J1'UtJ'UI'l1 ~~1 LL uu:wml'leJ~~VJ~eJVI~eJ Hub Motor ~~ L U'U';i::: u uiu Lfl~eJ 'U t.J1 'U t.J'U ~ 
1~~1bbUUVI~~~:iJfld1lJiUieJ'UYl1~tl~1!eJt.J:iJ'\.J';i:::?\YJ5m~?l~ 'llVJYlVl~eJ~:iJ Hub Motor ~1'Ul 'U 2 'llVlbVltl Hub 

" ' ' 
Motor bbUU?IlJU';itW6'11VI~U1offYlVJ~el~';i ::: UUiULfl~el'Ubb~ ::: Hub Motor bbUU~16'11VI~U1-1JL~elb~ti'U~~l'UU';i:::tleJU 

" " 
'llVJ Yl lil~eJ~eJeJ mL u u1 ~?11lJ1';jfl~n1;111i1'~~ LL~~'U~1'U'UeJ~';i:::uu1 U'<il'Ufi~~'U?I~ 11i1eJ~1~?1:::m mL~:::u~eJVJilt.J ~~'llVJ 

, <:1.3 'U q 

YlVl~eJ~:iJ d1eJVI1 nl';ib~ti'U~ 1l]1! eJ tJ flllvl~,j 

O~ .. ~.\J,.51Un"""" OO~il ··~·· · · · ·""""'' OO~il ·4-·""""" 
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1) fl1'ilV1flll:W~TU'Vll'W.fl1CJlW.J Bbi'1'El1 (Motor internal resistance measurement) 

2) fll'il'l'il"illVlflll:W~bb'Uii'lbli'le:J~ (Battery capacity measurement) 

3) fl1'ili'l'il"illV1bb'i~~'Wbb'\Jii'lbli'le:J~ (Battery voltage measurement) 

4) ~n~ru~mTWm'i14l''W~~'ll'W'Ue:J~:wmMe:J1 (Drawing of the basic discharge curve 

of the motor) 

5) fl1'ilbfldl~-viml'V'lrn'i'\.J~VJLJ~e:JCJ'W~~~l'W~bbl'ln~l'lrl'W (Analysis of different 

power discharge curves) 

6) fl1'i'Vl~mmm'il.J~e:JCJ'W~~~l'W'Ue:J~bb'\Jii'lbl'le:J~ (Battery discharge experiment) 

7) fll'i'VlVJ~e:J~~~~l~l.Jmrufll'Ufl:W:Wmli'le:J1 (High voltage motor drive control 

experiment) 

8) m'i'V1Vl~e:J~1VJ~l~l~ 1 'Ue:J~~LJmrumufl:w:wmli'le:J1 

9) fl1'i'V1Vl~e:J~fl1'ifle:JV1D'i~ne:J'\J Hub Motor (Disassembly and assembly of wheel 

hub motor) 

1 0) fll'i'VlVJ~e:J'lb~e:J:w~m'llCJ 1 'V'l'Ue:J'l'i~'U'\Jfll'Uf):W:Wmli'le:J1 (Wire connection experiment 

of motor drive control system) 

11) fl1'i'VlV1~e:J'llV1~l~ci-:J1LJE!~~LJmrubb~V1~t:.J~'Ue:J'l'ifltJ'WI'i (Measurement experiment 

of car instrument display device) 

12) fl1'i'V1V1~e:J'lfl1'ifle:JV1l.J'i~ ne:Ju bb~~fl1'i'V1Vl~e:J'Ufl1'ilV1bb '\JI'lbli'le:J~bb Ylfl (Battery pack 

disassembly measurement experiment) 

13) fl1'i'VlVJ~e:J'lLJ-rubb 'i'l~'W'1ll1"il (Adjustable voltage charging experiment) 

14) fl1'i'V1VJ~e:J'lfll'ii'V1~'\.Jmrufll'Uf):WI'llbb'Vl'll'lbnCJ1 (Gear position control device 

measurement experiment) 

15) fll'i'V1Vl~e:J'lfl1'ii'V1~tytyltl.l"illnrl'Wb~'l (Accelerator control device measurement 

experiment) 

16) fl1'i'V1Vl~e:J'lfll'i1V1ml:Wb~l"illn:Wmli'le:J1 (Motor speed system device 

measurement experiment) 

17) fl1'i'VlVJ~e:J~fl1'ii'V1'i~'U'\Jfl1'i'1ll1"il (Charging measurement) 

5 .8 .5 .2 . 'i1CJ~~ bB CJVI'VI1'1b'VI f!'iJ f! 

1) 1m-:J~~l'l'1JVJ'V1VJ~e:J'l jj'ilCJ~~ b~CJVJ~'ld'Vl~e:J~n1l 
' 

0 d ~ .qQ ..:::::!1 d ~ 
- 'Vl l"illnb'\lll;ln'\ll'ie:Je:J~:Wb'WCJ:W :Wflll:Wbb'U'lbb'i~ :W'Wfl'l 

'U 

- bbt:.J'l'VlVl~e:J'l bb 'Wl~~'W~e:J:W 1V1e:J~ bbnd:W 'Ue:J~ 'i~'U'\J 
- jj~e:J 4 ~e:J ~l:Wl'ifl~e:Jn 1v1hJtJ'e:JCJnll 2 ~B 

- jj'U'WlVJhJtJ'e:JCJnll 1300:w:w. X 500:w:w. x 1700:w:w. (CJllxnll'lx~'l) 
'U 

bb'\Jii'lbli'le:J~ 1illwuhJtJ'e:JCJnll 14 b'/l~~ 

~~~tl ...... ~ • .n"i'il.Jn1'i ~~~~ .. f1'i'il.Jn1'i 
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- biJ'Ubb'Uml'lv~'1l'WV1~b~mAvm:ruvh.JG'!b'V'il'l (LifePo4) 

- oWtlVlbb'j.:l\1l'W 1dJ~m.Jnl1 3V,8AH 

3) j:.j1fl'HJ'U Jl·nJU'W'V B'l'lll'l bb Ulil blil€l~ bb'\~fl b ~BUB'l n'U ovl1'inn1 ?I I'lL u1 'l bb?t'l'V'W11'1 fll1lJ'VI'W1 
' ' 

1ll~m.Jn11 3.0 :w:w . bb~~~lt!~vm'j~·Hnl'l 

4) vtlmru'1l1'~~bb'UI'lbl'lv~ 'WnV11li~vt!nl1 40V, 1 OA iiY1.:~ni'W1'U~n1'j'1J1~~e)l'l1 'WlJ~ ' ~ 

5) '1lV1 Hub Motor~ 1 ~~el:lJ~'Jmv'UUv'ln'W~\~v'W1:w1~'mvru'U 'VI~v1~1'U'U1Vlb~'U~1n 
' 'U 'U 

nl'j 1 otl'll'W:Wml'lv~~rnl:w b ~1?~'11 'U'j~'VIll'lnl'j'U'J'W nl'j'VWl~v.:J 
'U 

6) '1lV1 Hub Motor~ 2 bb'U'Ubb?IV1'11~b~'W"'n~ru~mv1mfl G'll:lJl'jtJ:lJv'lb~'W1m.:~G'I~1'1 
' 

7) 

bb~~'VI"'nm'j '1ru.:~:wml'lv~~Vlii'v 1~ 

vtlmrum'Ufl:IJ Hub Motor 
' ' 

" < - G'll:lJl'jflfl'J'Ufl:lJfl'Jl:lJ b 'j'J'jtJ'U:lJtlb\9leJ'j 
' 

- ~.:J~lbb 'j.:J~'Wbb~~m~bb?l~~ltJ 1 ~:wml'le:J~ 
Q..l ~ ~ tf 

- \9l'j'J~'JV1vru'VI:W bb~~m1:Wb 'j'J'lJB.:J:Wml'lv'j 
' 'U 

- ~.:~oilvlJ~~l.:J 11 tJt!.:~VI~l~mb?IVJ.:J~~ 

8) ii~'Wb ~.:~ vll'VI~1~~.:~~ruru1ru 1 tJt!.:~vtJmrum'Ufl:w:wv bl'lvTI 'Wnl'jfl'J'Ufl:Wml:w b ~1 
v v 'I 'I , 

9) ~'Jb tJ~v'WI'llbb wJ.:~ bnt~~ vll'VI~1~~.:~~ruru1ru 1 tlt!.:~vtJmrum'Ufl:w:wm~?mTI 'Wm'j 
'LI v 'I , 

"' " .., fl'J'U fl:IJ f11'j bVl'U'VI'Ul-tleJ t!'VI~'I 
' 

1 0) ~tlbbG'!Vl.:Jf11'jlVJ~1~1'1 1 

11) bfl~eJ.:JlVJm~ bb?~1 'V'i.W1 bb~nb 'j.:J~'W 1 'V'i.W11 'U'jfltJ'W~ ~l'U'J'W 1 bfl~v.:J 
1) btl'Wbfl~e:J'Iiiv1'V1'V'W1V1 4 'VI"'n fl'J1:lJ~~b~tJm~~'U1ll~vtJn11 10,000 counts 

2) G'll:lJl'jtJlVJ bb'j.:J~'W1'Y'i.W1, m~bb?~1'V'i.W1, m1:w~h'W'Vll'W, m1:w~, m1:w~m~v.:~, 

1V11vV1, ~ru'VIt;]i1, Capacitance, Zlow-low impedance 'VI~vmnn1l 

3) ~mb?~VJ.:~~~bb u'U Backlight ~G'Il:lJ1'jfltJ1'U~11~ ,ffi 'V'i~Jlt~G'IlVI'Y'U~v.:~?~1l.:~~ 

~l'W'VI"'.:J~'J bfl~v.:~, Y1.:~ni'W~l'W~l bb 'U'U True RMS bb~~iiY1.:~-&'U'jv.:J.Y'Um'ju'WVin 

oUtl:lJ~ bb 'U'U'U~'Vli5 
'U 'U'U 

'j~'U'UUv'ltl'W I P67bV1t!bbG'IV1'1'VI~1 bfl~v'lv~1'1otlV1b~'W Vl~vmnn'"J1 

5) ii~l'Wnl'jlVJ~l bb'j.:J~'W1'V'il'l'j.:J (Vdc) 1~~'1bb~ 100mV-1000 V 'VI~vnl1.:Jn11 m1:w 

~~b~t!V1~1~V11limnn11 0.01 mV bV1t~ii~1fl'J1:1Jbbli'WcJ1 0.09 % of reading 1 'W 

'Vln~l'WlVJ'VI~v~n1l 
' 

6) ii~l'Wnl'jlVJ~lm~bb?~1'V'il'l'j.:J (Ide) 1~~'1bb~ 1 mA-10A 'VI~vnll'lnll fl'Jl:IJ 

~~b~t!V1~1~V11li:w1nn11 0.1 mA bVlt!lj~lfl'Jl:lJbbli'WcJl 0.3% of reading 1'U'V)n 

~l'WlV1'VI~v~n11 

7) ii~1'Wf11'jlVJFllfl'J1:lJM1'W'Vl1'W 1~~'1bb~ 1000 fi.:~ 100M0 Vl~e:Jnll.:Jnll fl'Jl:W 

~~b~t!V1~1G'IV11limnn11 0.01 0 bVJt~ii~lfl'Jl:lJbbli'WcJl 0.2% of reading 1'W~1'W 
' 
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li'Wh?ll'l ~~B~fll1 
' 

8) iitl11Jn1':ill'l~1 bb':i-:Jii11J1vJ?1~'U (Vac) 1\il~-:Jbbvi l OOmV- 1000 V ~~Bfll1-:Jfll1 rrnw 

~~bBCJI'I~1?ll'lhJmnn11 O.OlmV bi'ICJiJrhrr;m.JbbliWJ1 1.5% of readino 1uvm 
' :> ' 

V11Jli'I~~B~fll1 

9) iitl11Jn1':ill'l~1m~bb?l1vJ?1~'U (lac) 1\il~-:~ bbvi 1 mA-l OA ~~Bni'1-:~ n11 m1~ 

~~bBCJI'I~1?ll'l1li~1 flfll1 0.1 mA bi'ICJiJ~1Fl11~bbli1JV1 1.2 % of readino 1 'U 'Vl fl 
' :> ' 

V11Jli'I~~B~fll1 

10) i1V11Jn1':ili'I~1Fl11~~11il"il1fl 100Hz - 10 MHz ~~Bfll1-:!fll1 Fl11~~~ bBCJI'I~1?ll'l , 

1llmnn11 0.01 Hz 

11) li'I~1FlTU1<8bb\?11Jvl11il"il1n lOOOnF- lOmF ~~Bfll1-:!fll1 Fl11~~~bBCJI'I~1?ll'l1li 
' 

~1nn11 0. 1 nF 

12) ffiLJ':i bbm~ Manual data logging 1\ilhJuBCJfll1 100 rh bb~~bU':ibbm~ 

Auto/event logging 11ilhluBCJfll1 2,000 ~1 

13) ?l1~1':imB-:J-r'UnT~ll'lfl11~bbl'lflvi1-:J'UB-:JBruWliJ1\il 
' 'U 

14) ?l1ln':it1ll'l~1 Harmonic ratio 1\il 

15) iJB1CJn1".i1-li-:~11J'U B-:!bb'U\?lb\?lB~ hJuB CJ fll1 399 ~~b~ -:1 bi'ICJbb?li'I-:J11JbBfl?l1".i 
' 

~ ~ I Q..l 

bbfl\?1\?11 ~BFlB CJ1-:!'lll'l b "il'\.J 

16) iJ?l1CJll'l"'omnru ":ii1u1u 1 'lll'l 
"" ' 

12) iJ~iiBm".i 1 oif-:~1um't·n 1 'VlCJ~~BDTt·neJ'-:~n~~ ~11J11J h luBCJn11 1 ~~"~ 
"" d 5.8.5.3. ~1Vlil~be:JVI'IB'U "1 

1) 'U~~'Vl-r'ULJ".i~n1JArum-w~1Jrl1 bU'\.J".i~CJ~nm 1 u "il1nm':i1-i5-:~11JUn~ 
' 

2) iJm".i~I'IBm~ 1 ~n'ULJFlmm'UB-:~~~1i'VlCJ1~CJ hluBCJn11 s Flu bb~~-ru~l'l'llB'l.J~11-if~1CJ 
' 

m".irJnB'l.J".i~ "il1Jfll1'l.Jflmm"il~?l1~1".it11 -if-:~11-J 1\il 
' 

5.9. "lll'ltl!h1~m~~::uut.h::':\11v.Jvh1uv1uvu~bba::1tl-abbm:wfl1'l.Jfi:J.J ~1u1u 1 "lll'l , di.J fi , , 

"" .;, 1 5.9 .1. 'a1£16'1::be:JVI'IVI1 tJ 
bU1J'lli'I 'Vl i'I~B-:! 'Vl 1-:Jiil11Jb 'Vlflb '\.J b~~CJ11JCJ1JI'l1 vJvh~BB n bb 'l.J'Uln b ~B 1 oif11J fl1".i b~ CJ1J fl1".i?lB1J bi'ICJ btJ'W1~'lli'I'Vli'I~B-:!.Q' 

' ' 
"il~ Pin~1 bM m nm ~ 'l.J 'U~I'In1".i'll11"il bb 'l.J\?1 bl'lB~'lliJ1'1~1-:! 1 iJ".i~'U'UUB-:1 nu bb 'U\?1 bl'lB~ 

5.9.2. 'a1Vlil::bBVI'IVI1-:!b'Vlflilfl 

5.9.2. 1. 1~1'1m~B~vim"ll~~bb'l.JI'lbl'lB~ 
'U 

1) ii"il1'16'11~-ru b~B~vim"ll~~bb'l.J\?lb\?1B~hluBCJn11 2 b"ll~~ 
' 

ffi~:wl'lm".ivh-:~1'\.J Charging, Discharging 

iJ'll1'1~1 ~8 .:1 f11':ivl1-:!11J~~BB1 fn".i b~CJ 
' 

~1'\.J'"J'\.J l b~l'l~ 
'U 

.,~.~·~"""""""" .,~., ... /fJ~:::~-""""" ··~·+· ·""""" 
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5.9.2.2. 'll~~~m~~:::uu•tn1"ilbbU~bl?l€J~'1lti~~b5~:w1e:m-eru (Lila) "il1'Ul'U 1 1:w~~ 
' ~ 

1) iiu:w~bGtl\?1 
' 

2) li1'V'lbb?l~'l?ltn'U:::~~i"'m~ (Error) 

3) ii~:::U8'1n'Ubb U~b~8~"il1flfl1~'ll11"il 1 'V'l bb~::: f11~1"11tJ'IJ~:::"iJ:w1 mn'U 1 'IJ 
' 

5.9.2.3. '1l~~~fl1~~:::UU'1l11"ilbbU~b~€J~'1liJ~~b5tJ:W'Y'l8?1b'V'l~ (LiFe) "il1'Ul'U 1b:W~~ ' ~ 

1) iiu:w~bGtl~ 
' 

2) li1'V'lbb?l~'l?ltn'U:::~~i"'m~ (Error) 

3) li~:::u 8'1n'Ubb ul?l b\?18~"il1nm~'U1{"il 1 'V'l bb~::: m~mtJ'IJ~:::"il:w1n bn'U 1 'IJ 
' 

5.9.2.4. b:W~~~~fl1~bbUV!bV18~ 
~ 

"il1'Ul'U 1 1:w~~ 
~ 

1) ii"il~b<IJ8:W~8fl8:WVbb~8{bbUU USB Vl~8~fll1 
' 

2) iiu:w'IJ-ruflluA:wm~'IJ~:::"iJ 
' ' ' 

3) ii"il~~81~m:::bb?~1'V'lvh 
' 

4) ii"il~bb?I~..:J?Itn'U:::'1J8'1VIU1i1:w~?l 
' 

5.9.2.5. 1:w~mb'IJ~..:Jbb~'~~'W1'V'l.Yh DC/AC "il1'Wl'U 11:w~m 
~ ~ 

1) ii~:w start/stop 

2) ii"il~b~8:W~8"il1n1:w~mbU~b~8~ HV+ bb~ ::: HV-' ~ 

3) ii"il~~8'1J1e:mn1'V'l.Yh 3 b'V'l?l u , L2, u Vl~8~n11 
' 

5. 9 .2.6. 'll~ 1:w~mfl~8..:Jn~ 1 'V'l~1VI~8:wm~81 "il1'Wl'U 1 1:w~~ ' ~ ~ 

1) ii~~b~8:W~8 rotor position sensor bbUU 10-pin terminal strip 
d d • 

2) :w~~b'll8:W~8 three-phase generator bbUU 6-pin DIN socket 

3) ii'll~'1J~~l~bb'U'U Rotor Vl~8 Stator 
' 

s. 9.2. 7. 'll~ 1:w~~B'Ubl?l8{b'V'l?lb~8:w~8fl8:w'Wlb~8{ "il1'Wl'U 1 1'11 ' ~ 

1) ?11:W1~m<IJ8:W~8n'Ufl8:WoWlbl?l€l{'V11'1i"'81~ USB Vl~8 RS232 V1~8~fll1 

2) ii.W..:~ni'W'1l8'1fl1~1off..:~1'U1~1!8tJn11 4 .W..:~ni'U A8 Input A, Input B, Relay bb~::: 
Voltage source S Vl~8~fll1 

3) fll'U~:Wfl1~vl1'11'U~lltJ~:::'U'U Microprocessor Vl~8~fll1 

4) li8:::bb~'I.Jb~8{~1VI-r'Ubb'IJ~..:~1'V'l"il1fl 220 VAC bU'U 12 V 

5) li'ti8..:~ Analog input "il1'Wl'W1~u8tJfll1 5 'ti8..:~ ~'1~81'\.Jd 
'ti8'1 Analog voltage input "il1'Wl'U1~1!8tJfll1 2 'ti8'1A8 Input A bb~::: Input B 

' 
• '1il'I'1J8'1fl1~l~ ±0.3/1/3/ 1 0/30/ 100 v Vl~8li'til'I'1J8'1f11~l~Vl~fll1 

Analog current input "il1'Ul'U1~1!8tJfll1 1 'ti8..:J A8 Input A 

• 'til'I'1J8'1fl1~l~±0.1/0.3/1/3 A Vl~8li'til'I'1J8'1fl1~l~Vl~nl1 

'ti8..:~ Analog input ~1VI-ru~8n~8'1bGtJ'UbGtJ8{ "il1'Wl'W1~u8tJfll1 2 'ti8..:~ 

li'ti8..:~ Changeover relay "il1'Ul'W1~u8tJfll1 1 'ti8..:~ 

ii'ti8..:J Analog output "il1'Ul'U1~1!€JtJfll1 1 'ti8..:J 

5. 9.2.8. bfl~8..:Jl~m:::bb?l1 'V'l~1bb~:::bb ~'I~'U 1 'V'l~11 'U~tltJ'U \?l "il1'Wl'U 1 bfl~8'1 
bU'Ubfl~8'1li8l~'1J'U1~ 4 Vl~fl m1:w~:::bB~m:::~u1~1!8~fll1 10,000 counts 

?11:W1~tll~ bb~'I~'W1'V'l~1, m:::bb?I1'V'l~1, fll1:wt91'1'U'V11'U, m1:w~, m1:w~m~8'1, 1~18~, 

"'~"~.0:!u,.,um'""" "'~" . ~·· · · · ·""""" "'~~"""" 
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~ruVLIJij, Capacitance, Zlow-low impedance Vl~m..nnn11 

3) "VeJLb6'1~~j:..j61 bbUU Backlight ~6'11:WTH1U1'U~11~ ,iitvJu1CJ?llV11'u?fv~6'1l1~~~TUVI#i'~ 

~1 bfl~e:J~, 'W~ n'fi''UeJTUrl1 bb UU True RMS bbfl::;iJ'W~'fi''U1e:J~1u nWU'UVin<V'v:W61bb UUU61'Ylli 
" "" 

4) il:W1(;11\J1'Ufld1:WU61e:J~DCJ CAT Ill lOOOV, ilmm\J1'U CE, UL, CSA 1v~1'Ubb61dJ 
~ ~ 

1::;uuuv~n'U IP671~mb6'1~~VI'I!1bfl~e:J~v~1~-tl~b"V'U Vl~v:w1nn-J1 

5) i1~1'Un11l~~1bb1~1'l'U1vJ(;J1~ (Vdc) 1~~~bb~ lOOmV-1000 V Vl~vni'1~n-J1 fl11:W 

6'J::;bBCJ~~1~~hJmnn11 O.OlmV 1~vi1~1fld1:WbbJ.i'UEh 0.09 o/o of reading 1'WVJn 

~1'Ul~VI~e:J~n11 

6) i1~1'Un11l~rhm::;bb6'11vJ(;J1~ (Ide) 1vl~~bb~ 1 mA-lOA Vl~vni'1~n-J1 m1:w61::;bBCJ~ 

~1~~ 1J.i:w1nn11 0.1 mA 1~vi1~1fld1:WbbJ.i'Urh 0.3 o/o of reading 1 'UVJn~1'Ul~VI~e:J 
~n-J1 

7) i1~1'Um11~~1m1:wl'i'1'U'Y11'U 1vl~~bb~ 1oo.Q ~~ 10oM.O Vl~vni'1,m11 m1:w 

6'J::;bBCJ~~1~~1J.i:w1nn11 0.01 .0 1~vi1~1fld1:WbbJ.i'UE!1 0.2 o/o of reading 1'W~1'Ul~ 
~16'1~ V1~v~n-J1 

' 
8) i1~1'Un11l~~1bml'i''U1vJ6'1#lu (Vac) 1vl~~bb~ lOOmV-1000 V Vl~vni'1~n-J1 m1:w 

6'J::;bBCJ~~1~~ 1J.Jmnn11 0.01 mV 1~vi1~1fl11:WbbJ.i'UE!1 1.5 o/o of reading 1'WVJn~1'U 
i'~VI~v~n-J1 

9) i1~1'Un11l~~1m::;bb6'11vJ6'1"'u (lac) 1vl~~bb~ 1 mA-lOA Vl~vni'1~n-J1 fl11:W61::;bBCJ~ 

~1~~ 1J.i:w1nn11 0.1 mA 1~vi1~1fl11:WbbJ.i'UEl1 1.2 o/o of reading 1'WVJn~1'Ul~VI~e:J 
~n-J1 

10) i1~1'Un11l~~1fl11:W~1vl"V1n 100Hz - 10 MHz Vl~vni'1~n-J1 fn1:W61::;bBCJ~~16'1~1JJ 
' 

:w1nn-J1 O.OlHz 

11) l~~1fl1U1~bb(;l'Uvl 1vl"V1n 1 OOOnF-lOmF Vl~vnl1~nl1 fn1:W61::;bBCJ~~16'1~ 1JJ 
' 

mnn-J1 0.1 nF 

12) ffitJ1um:w Manual data logging 1~J.i'l!vvn11 100 ~1 bb61::;LU1bbm:WAuto/event 

logging 1~JJU'vvn11 2,000 ~1 

13) 6'11:W1'jmv~1um'jl'~fl11:Wbb(;ln~1~'1Jv~vruVIJlmvl 
' " 

14) 6'11l.J1'jtll~~1 Harmonic ratio M 
15) :Wmvm'jH~1'U'1Jv~bbU(;lb(;le:J~ 1JJU'emn11 399 i11:w~1~mb6'1~~1'Ubvn6'11'jbbA(;l(;l1~vfl 

' 
e:J~1~otl~b"V'U 

16) :i16'11CJl~~runnru ~1'U'J'U 1 'll~ 
v v ' 
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5.9.2.9. hh"LbmlJmufllJ 
' 

~1\J'J'U 1 't!Vl 
' 

1) b tl'U 1 tl~ bbmlJ~Tvl-ru mu fllJ m~tl~~ "'il'Vl1e:J bb6'1VI'l m~tl~~ ~ 
' ' ' 

2) G'l1l.J1'H1bbG'II'\ -:H:.JG'jbb 'S-:Ivl'U , n'S~bb?~h.JVh, rlT~'-:i-:!1'U V!~€J~tY;h 

5.9.2.10. fle:JlJYl1 bl'ltl~ ~1Vl-rU'l1'UU~~m"'~"' 1 't!VI 
' 

- ij'Vllh~:.~tJ~~lJ1"'~"'nm'l (CPU) 1llue:J~:.~n11 6 bbn'U'Vl~n (6 core) 1V~~:.~ijm1lJL~1 

G1'f!Jf1J1ru'U1'14m~'U~1'U 1llue:J~:.~n11 3.0 GHz bb"'~ijL 'Vlfl1 'U 1"'~b~lJG1'f!Jf1!1ru'U1'14m 1m 'Umru 

~~v'l1-ffm1lJG'11lJ1~t11 'Um~Ll~~m"'~"'li'1"~ ~1'U1'U 1 VllhtJ 
" 

- Vl'lhtJL.J~~m"'~"'nm'l (CPU) ijml'JtJfl11lJ~1bbUU Cache Memory ~1lJ1'U~~~u 

(Level) b~tJ1tl'U'tl'U1V~1lluvtJn11 12 MB 

- ijwt11~:.~Ll~~lJ1"'~"'b~mbG'1V~'lm'V'l1V~~:.~ijflru~mtru~m.h'l1V~e:J~1'l'Vl~'l Vl1e:J~n11 ~"~d 
' 

• b tl'Ubb~'l1'l~~ b ~ tl bb6'1Vl'l.fl1'V'l bbi:J n~1nbb~'l1'l~~Vl~ n~ij'Vlth I:Jfl11lJ~1'lJ'U1V11llue:J tJ 

n-J1 2 GB Vl1v 

• ij'Vl'lh~:.~tJ~~lJ1"'~"'b ~mLG'1V~'lm'V'l~VI~'le:J~m~:.~ 1 'UVl'thtJtl~~lJ1"'~"'nm'l Lb uu 
" 

Graphics Processing Unit ~G'11lJ1~t11.ffwu11:.1fn1lJ~1Vl~n1'Um~bbG'1VI'l.fl1'V'l 

'lJmV~1ll.Uv~:.~n11 2 GB Vl1v 

• ijVl't11tJtl~~lJ1"' ~m ~mLG'1V~'lm'V'l~ij fl11lJG'11lJ1~t11 'U m~ 1-ffVl't11tJfn1lJ~1Vl~n 

1'Um~uG'1V~'lm'V'l'lJ'U1V~1lluvtJn11 2 GB 

- ijVl't111:.1fn1lJ~1Vl~n (RAM) 't!UVI DDR4 Vl1v~n11 ij'lJ'U1V~1llue:J~:.~n11 8 GB 

- ijVl't11tJ~VIbflUoVtllJ"' 't!UVI SATA Vl1e:J~n11 'lJ'U1VIfl11lJ~1llue:JtJn11 2 TB Vl1v 't!UVI 
" ' 

Solid State Drive 'lJ'U1V~fl11lJ~1lluv~:.~n11 480 GB ~1'U1'U 1 Vll11tJ 
' 

- ijovo-Rw Vl~e:J~n-J1 ~1'U1 'U 1 Vlth~:.~ 
.:::1 I ~ I d I 

- lJ'tle:J'lb'tle:JlJI'le:J~~UUbfl~tl'lJ 1 1:.1 (Network Interface) bbUU 10/ 100/ 1000 Base-T 

Vl~e:J~n'i1 ~1'U1'U 1lluvtJn11 1 'lie:J'l 

- ij'lle:J'lb~e:JlJ~e:J (Interface) LLUU USB 2.0 Vl~e:J~n111lluvtJn11 3 'lie:J'l 

- ijm'J'UYllJ~bL"'~bl-11~ 

- ij~mLI:'1V~'lm'V'l'lJ'U1V~1lluv~:.~n11 19 -61 ~1W'U 1 Vl't11tJ 

5. 9 .2.11. ij~ijmn~ 1-ff'll'Um'l~.n 1 'Vli:.IVl~e:Jm~1eJ'lmpj ~1'U1'U 1llue:JtJn11 1 'llV~ 

5.9.3 
.. d 

'a1tJ~ :: bBtJ VIB'U ll"j 

1) u~~'Vl-ruu~~n'Uflrum'V'l~'Ufllbtl'U~~tJ~mn 1 tJ ~lnm~1-1i''l1'Utln~ 
' 

2) ijm~~V~e:JmlJ 1 ~nuuAmm'lJe:J'llJVl11'Vll:.l1~1:.1 hJuvtJn-J1 5 fi'U bb"'~-ru~V~'tle:Jurh1-1!~1tJ 
' 

m~rJnvmlJ ~'t..!nl1Uflmm"'il~G'11lJ1~t11oV'nu 1~ 
' 

"'~~~"""""""" ao~v .. ··~""""" .ao'i1o <::J= . .-c::n"""'' 
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LrtU GGfbfl. 111!1~ G~1 1:-L~U ~~11 lL~ l!1Lfbfl.~~l3~11kitbL~I:-~ 1:-L~ G ~Lrtltb 1 ~~1mfl. 11 1!1~ftl1:-LiJ G F' ~Lpt-L~G~tl3~1:-Gfl.I:-L~t-lp. 

' I:-~L~1 t-lp. £ fbfl.11~,N11mWG@ 'lblb S'6 fb~1ftll!11JL~t-@~fbyt11~~~~ ~lJlm S'9·z L~U~G~fttLIJ11:-L~Itb~~I:-L~~~~~ 

~tt~l!1~~,::~~L~ Tz·org 

~t fbLt-E-t l3~LibLIJ~~L~Ufb~ L~U~fbLL31JI:-@fl.WL~Wh.I1,V~ t lb~I1Gl!1,Ql~LU~ (Z 

~U~fbLt-E-t~LUUL~ Q l L~U~~~tfbQ1L~rtgM.LU'rul.!n,,V~~fl.11klA.f\~11 (l 

Is 1'1.@1!1~@1~~~L~ p .. 

\!1Q. t L~U~Gr-ftt fbLn.L£1 ~bl.lt-QL~LlJ@~Itb~lA. t L~LU'fbLt-E-t~LU@~~~ 
1:-fbltb 
~ 

I:-L~Gl!1tt-L~@@~Itb c:qeJ[J!+Ja) D '800Z : l006 051 fbL~~lJlLibfbL~~m,VlJl~t1fbQ1 
~ ~ ' lJl~r1~L.lL~fbL~~lJlLib~W~@~ l!1L~M.l!1~1bLl6ll1@~l~lJll:-@~l!l1 

~ 

m~l1rt~J~G~I1~~ 1 
, " .. ' . 

(Ot 

(6 

I:-L~@l!11bltbl:-)t-11@U;;~fl.~W~@;;m1 ~m_v~~~n.t-@~L.l~ WL~M.W~IbLl6li1@1J~l~lJll:-@~l!l1 
" ' 

(8 

~ljlfb~l3~~@lJl1lJlm1UL~ )0/\ Zl ~m1 )VI\ OZZ 

L~~ t~J11 ;;w 1:-Jt.~l L~~ t ~L~I:-~Itb 1111,VfbLI:-~ t l3~LibLIJ WL~M.W~IbLl6li1@1J~l~lJlt-G~l!l1 
" ' 

(L 

~tlJl~1}GlJlm~t-LlA 

fbL~ lA.W1M.QL3~LibL!J~;;L~l!l1~1:-@~6l11:-@fl.}L11~@Q.~ WL~M.W~IbLLl!li1@1J~l~lJli:-G~l!l1 (9 

IV'JOH lJl}GM.fbL~Glli~mLfum~~ WL~M.W~IbLll!li1@1J~l~lJli:-G~l!l1 (S' 
~ 

L(~ 8 L~L.l~Gr-fttWLfbfl. L~Ut-!JG~Itb 
" 

(Uaans LpnOj_) !J,t:llb~l111;;mr;mr1t-WIJ11@~Lr-ltb~ l!1L~M.l!1~1bLll!li1@~U.lJlt-G~l!l1 (V 

~Lw~~1mGlJl~~l1m1 fl.~1LJ!ll1m1 ~t 

lJlfb~I:-G~l!l1WL~M.l!1r11bLl6li1@1J~l~lJl~LU~r1t'WIJ11~LUib WL~M.Wr11bLl6li1G~~l~lJlt'@~l!l1 (£ , ,., 'b F=l' bo F' 

ZH9t aJm )eno L~Ll~Gr-ftt~r1~r.rt;;~fl.~LL.l 

;;~11L~UULibG~Itb l·v P!OJPUV fbLI:-~,.Q.gf\.1111;;~~ WL~M.W~IbLl6ll1@~~l~lJlt-@~l!l1 (Z 

G~~ 0£ L~U~Gr-ft~t ~2:1m;;~11 'LU~Ib1G 

'fl.~ 1 ~ ~rt~l3~rt~unt ~~ mGrtrtGWI111 1mR.1~~~,m~R.1~1J11~rt~t-G~l!l1t-Gfl. V\JJ::J'nJ::J 

~fb~fbL~~Ut-Gib!JI111;;~t-Gfl.fbLI:-L!A~LUWL~M.l!1~1bLl6lf1@~~l~lJll3~LibL!J~'jS:W~I1£gt 

fb~R.1~1J11~fb~l:-@~l!l11:-@~W_8.G~~;;L~l!l1~;;~11 V'J)::J 'n)::J I:-G~U~;;L~l!l1~l3~LibLIJ (l 

fbi:-WW~@1~~~L~Ib 
!i' ('b p::. f:;:t 

WQ.~lA1t-LlAl!1~~1::~~L~ "ZTOl"g 

~'\jlfb~I:-G~l!l11:-G~W_8.G~~;;L~6l1~l3~LibL~I111;;~11,Vl~~1L~L.l~;;~ 

• • f}t'G~l!11A.WP.~LM.r!H~ Wl fbG!J~LU fb~ ~ 1 ~LU fb lJH @~ 1 Llbl111 11 U @@~L~~ ljlfb~ rtL~~~l rt 16llA. mL~I:-LlAI:-G~WlA.WP.fbQ 1 
" ' ' 

~tt~w~~,::~~L~ Trorg 
' ~n, G f\t.f\L~ L~t-\~f\~f\L~~I!!11 ~~n.llt,(j)f\~f\L~~f\l'J~~M:j,;!~~L~~1~t-B~~1 "l"Ol"~ 

~l~I1@U;;~fl. 
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H1~ bb~';it'loU'\Jbfl~e:J'W~~e:J bb 'll'W'\.J1u 1~ Y111 ~~1CJI'le:Jm';i1''1JtlTvn!n~1l.J?~lJI'l"' bb"'~ fll'j b U\91'\.J';i~ 1?1 bb 'll'WCJ n?le:J..:J'h:J~'l , " 
cl1tJril~'l1 '\.J ~.:J b?l1 \?l';i..:JoU1lJ~1CJ?I1CJ?I~'l ?llmm u"' bb uu hJ1 -tl'l?l~u"'n\Ju ~1CJ 1 ~m';i1'ut.hvn!n b tJu 1 '\.Je:J Vl'l?llJI'l"' 1l.lil " , 
~dlvnhvrwmvh11'lnl?lllJ 1l,hth.ti'CJ'ti1CJUe:J'lnm.hvn.Jmnu bb"'~?llCJ1~me:J~m~m-n CJ mufllJfl1llJ b ~1 'lle:J'l fll'j 

t~mt'I"'..:J~1tl11~11~1'l';ie:J~n fll';ivl1..:J1'W ';i~uu 1 vJvh -1~1'l';ie:J~n 

5.10.2.2. ~1~"~b~El~'VI1..:Jb'V1Pl'W~ 

1) 

2) 
bb 'll'W~eJfl bb"':!'\.J"'I'l~vfl51?11 u:im'lJ ru~~e:J vuu~t.t 

" 0 tl 1.1 I ~ 

bb 'llt.! b VllJl:!?ll'Vi';i'\J'lJe:J \?le:J?I1lJ b 'j'J 

3) ';i:!'\J'IJ'thntJVlcJI'lvll'llt.t51?11u:lm 24V , 

, 

4) ';i:!'\.J'\.JbU\91 - ul'l 5V~1ulY~~1tl11~1bbllb'Vi~n1vJvh b~B1~~uh('{.:JmllJ'\.J"'e:JI'lnt~1t.t 
" v ~ 

'llt.!VI e:Jt.! fll ';i"'e:Jfl 

5) 1utl1Vll1n 1ml.Jbi'it.t 4000 n1"'n1lJ 

6) ';i:!tJ:!b1"'ltJn~t.t I "'.:J1l.J'IJe:JEJnil 50 lt.tlVl 

7) mllJ?I'lm';it~n 1l.lbnt.t 19 5o lJlJ . 
" 

8) lJ€JbV!e:J';i1l.J.Ummi1 2.2 kw - 3 ph : 230-400V / 50Hz 

9) lj~lje:Jm';i1i'l1t.t.nTt~n 1 'VltJVl~e:Jm~l1Y·m~~ ~lt.t"Jt.t 1l.J.Ummil 1 'IJI'l 
.. ..,j 

5.10.2.3. 11~"~bu~~B'W 1SJ 

1) u~~'V11u'\.J1:!nt.tflrum'V'I~t.tAlbtlt.t';i:!tJ:!b1m 1 tJ "illnm';iH.:Jlt.t'\.Jn~ , 

2) ljm';i~l'le:JmlJ 1 ~n'\Juflmm'lle:J..:J?Imt.tfimn "ilt.tnil"il:!?l1lJ1';it11 otl'llt.t 1~ , 

d 1 i1 II 

5.10.3. b~';iu..:Jt'I'N6HJ 'Vi'W1~B LCD ;ij1'U1'U 1 'II~ • 
5.10.3.1. ~1~"~b~~l'l~11tl 

btl 'U 'Ill'l'Vll'lm)Wll'l~l'Ub 'Vlfll 'U l"'EJtJl'UtJ'U 1?11 vJvh~ue:J n bb '\J'\JlJlb ~B 1m 'U fll';i b~ tJ'U fll';i?le:J'U l\;w b Q'V'Il~'lll'l'Vll'l"'e:J\I'Q , , 
cf ~ Q./ I 1.1 ll !.1 Q.J 

"il:! P1 n~1 bn tJ"J m.J ';i:! u u m \1"' eJ Vlt.tl bbfi:! "'eJ'Vi"' \1 

5.10.3.2. ';i1~":a~~~'V11..:Jb'VlflUfl 

1) bfl~v\lcl"J'l~e:Jflrum'V'I?I'l VloUl"ile:J~~VIe:J"' LCD 18" ~l'Vi1''1Jfll';i1otl'llt.!btlt.t'\.J';i:!~1 . " 
fl)e:J'\Jfl"'lJ tJl'l'Vln'llt.tll'l , , 

2) De:Jt.!oUe:JlJ"' 3D ';j~'\JU SONAR 
" 

3) fl1llJnll'l'lle:J'l'lle:J'\JtJ1..:J 2" - 15 "Vl~eJ~nil 

4) bG1't.t~1tJPlt.t~nm'l'lle:JUtJl..:J : 10" - 30"Vl~e:J~nil 
" 

5) bG1't.t~lt.tPlt.t~nm..:~ ~eJ?I..:J?I\91 940 lJlJ. 
" " , 

6) fl1llJnll'l~e:J?I..:J?II'l 520 lJlJ. " , 
" 

7) 'tllVll!n~e:J?I'l?ll'l 70 nn . " , 
8) lj~ljeJm';i1otl..:J1t.ti1l~11 'VltJ'Vi~eJI1l~15..:Jnfl~ ~lt.t"Jt.t 1l.luvt~nil 1 '111'1 

" "I , 

!_ 

.. ~/Llm~,.~"""""""" .. ~ .... ~"""" .,;4 ·""""" 
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0 

5.10.3.3. 11t'J6'l::b~t'J~~'U "1 

1) u~,;'vrrutJ'j~fl'UArum~~'Ur1'1b'iJ'U'n~tJ~nm 1 u 'l1flm'j1-ff'l1'WtJ n~ , 

2) iim~~~eJ'U~lJ1~nuuAmm'lleJ'llJVI11'Vlv1~v1:WueJvni1 5 A'W bb~::-ru~~'ll1Jurh1off~1v , 

m~tlneJ'\J~lJ 'l'Ufll1'\JAmm'l::?l1lJ1~t\ 1 otl'l1'U 1~ , 

5.10.4. Lfl~tJ.:jfitJ~-1clv1.:~1ai'l!vt:Jn';h so ~'U lil1'U'J'U 1 "(j~ • 
5.10.4.1. 11t'J6'l::L~t'J~~'J1tJ 

bfl~eJ'l bU~f.I'Uf.l1'l~'leJ(;lb WJ~ ~~1JlJbbfl'Ub~f.l'l"'1VI1'Ub tJ~f.J'Uf.l1'l~t\f.I'Uii' lJVbV11Jfl6llA bb~~~m ~1) m~~1ru'lJV bG1''U 
" ~1'Uf'l 'W vmm'lJvu~1J~'lbL~ 11" ~'l 24" 

'U 

5.10 . 4 .2 . 11t'J6'l~ L~t'J~'V11.:1L'Vlfliifl 

1) LLvl'WVIl-l'WtJ1um1lJL~11~hju1Jvn11?11J'l~~vru (6, 12 ~Bu I 'U1Vi) , 
2) ~'Jb~lJ~lJ 

3) 

4) 

5) 

6) 

7) 

8) 

9) 

11~1,)'1fllilbb'j'lvl'U?I'l?IV1 3.5 U1i (50PSI) Vl~eJ~fll1 
'IJ , 

'j~f.I~~'\J'lleJ'Um~'Vl~~1'W'UeJn 11" - 22 "VI~eJ~n11 

~~v~~'\J'll1J'Um~'Vl~~1'U'U1Jfl 13" - 24 "VI~1J~n11 

bb'j'lfllilt\eJ!ilE.m 30,200N (3,080 nn.)VI1eJ~n11 

bb~'lvl'Uvll'll'U 8-11 U1i 

~~uu1vl'Yh 400V 50Hz - 3 ph (b~eJn1~ 230V 52 Hz - 3ph) 

ri1~'llJBbVleJi 0.8 - 1.1.kWV11eJ~n11 

10) iiriiJ1Jm'j1off'l1'W.fiTI!n1'VlvVI~1Jm~1eJ'lno~ ,)1'U1'W1:Wu1Jvn11 1 'lJV1 
\1 I IJI " 

5.10.4.3. 11t'J6'l::b~t'Jiil~'U "1 

1) u~,;''Vl1utJ~~n'UArum~~'UfllL'iJ'U~~v~nm 1 u 'l1nm~1off'l1'UtJn~ , 

2) iim~~lileJmlJ 1~nuuAmm'lJ1J'llJVI1l'Vltn~vhJueJvn11 5 A'W LL~~-ru~lil'll1J'\JA11off~1V , 

m~tlneJmlJ 'l'Ufll1'\JAmm'l~?l1lJ1~t\ ti'll'U 1~ , 

5.10.5. ~b~3J6'13J1'U bV11L~'U 
" 

lil1'U'J'U 1 "(j(i) , 
5.10.5.1. ~1t'J6'l::L~h.Jiil~'J1tJ 

V!Ul~mLeJ~~~~~(;leJ~'ll'Wllil 1mu Vi1m~'VlV1?~eJ'\JLL~~muAlJeJ'V11 'U~~ iJn~eJ'lLnu?~1VeJV11 'W~~hhJ1Jvn'i1 9 LlJm v , 

ii'lllilmeJ'l bb~~ LLvmll I J1~'U Lb uum1J'l?leJ'l~'U'1hVUiil1J1f.l'll1J'l~'U~1'UVI~nmv 1 'U 1~ , . 
5.10.5.2.11t'J6'l::L~t'Jiil'V11.:jb'Vlfliifl 

1) i'lil 1~ 3 VIU'Jf.l U1i , PSI, kgr /em 
2 

VI11J3J1flfll1 

2) ffi VllJV1"'1VI1'U~'lA1bb ~'lvl'Ubb~~ b~lJ~lJ 1 'W bVl~b~'U 
3) ii~'lni"W~~u1v~lJ"'1VI-ru L~lJ 1 'U 1mL~'U 1 'UV1'l1 ~"'l~'U 

'IJ 

?11m~mJ1u m~Vi1'l1'U LL uu LLlJ'U'U'J~ 

~'lni"Wm~L~lJ~lJLL~ ~L~lJ 1 'U 1Vl~L~'Un~un'U 
ii11~Tt.J-rurn1lJ'\J~?I'Vl~'lleJ'l1 'U 1Vl~L~'U ( 11~1u-rueJ'V1~1m~ 1 VI~) , 

.,~[ld~J~.N"""""""" "'~" .. ~.Vn"""" oo~r~ .. """"" 
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7) ~v\1-rm:::'U'U 1 '¥1~1 220V, 50/60Hz 

8) bb~\l~tlf1:l.Wih 9-10 m1 

9) bb~.:.iii''Wb'Wbl'l 'H"il 'W'U1e:Je:Jn 1-6 u1~ 

10) fll1:l.l>Ji1'11t11vm>Jt11~ii'mmi1 50~~~ 
' 

11) n~e:J\Ibn'U?I1~eJ'~1t1~~1~ii'mmi1 9 b:l.l~~ 

12) :W~:Wvm~ Hi'-:~1t1m'l!l11 VJ~VI~e:JJlTt·neY\Inrl '\!1 "il1t11t11~i!v~ni1 1 'lWl 
\J I ul 'I 

5.10.5.3. ~1~;;'1:::bB~~Bt1 "1 

1) 'U~~Vl-rutJ~:::ntlm1Jm'W~tlfhdJti~:::~:::nm 1 u >J1nm~1-li'-:~1t1Un~ 
' 

2) :Wm~~~v'U~:l.l 1~n'U'UAmm'lJe:J'I:l.JVI1l'VI~1~~ 1~ii'B~ni1 5 fltl bbf1:::-r'U~~'lJv'U~11-li'~1~ 
' 

m~rlne:Jm&J "'iltl ni1'llflmm"'il:::?I1&J1~fl1-li'·nt11~ 
' 

cv • ~ Q.l d Q 

5.10.6. fl\l'ae:J\ImEJtl1:l.ltlbfl'ae:J\I 80 f1~-a "'il1ti'Jtl 1 'lJ~ • 
5.10.6.1. -a1EJI;'l :aBEJ~~11u 

bVI&J1:::~1VI-r'Um~ bnml1~tlbrh 1~~ 1-li'bb ~\11 u:l.l~~-:~bbf1::: 1~~ 1-tl?~run.nmA m~TeJ-:~J1~t1u-r'U 1~~m1 :l.l?l\l~\lbb~ 
'I v Ill/ \1 

1190 - 1730 &J&J. 'W~e:J&J~B 2 ~B bbf1:::n~v-:~1~~tl~1tl'lltl1~b~n~fle:J~e:Je:Jn1~ Yle:J~~VI~mbf1:::?11~~~1~ii'e:J~ni1 6 

6'11~ bb~:::~1bbu~-:~b~B&J~e:JG'I1:l.J1~fl1 m~n'U~t\~1t11 Vlt\l 

5.10.6.2. -a1EJI;'l ::bBEJ~'VI1\Ib'VIf'l iJ f'l 

1) fll1:l.l>J'lJB'Ii1'11~ii'e:J~ni1 80 ~~~ 
' 

2) fll1:l.l"'il'lJB'Im~~e:J'IJ1~t11~ii'v~ni1 15 ~m , 
3) b~tle.htiAtlvnm-:~'lJe:J'Im1tJ1~ii't~tJni1 580 &J:l.l . 

" 
4) bb ~-:~l'i'ti'Yl1-:~1tl 6-7 m1 

5) f111:l.Jb~1m~~~ 1.5 - 2 ~~~ I tiTVl 
" d d 

5.10.6.3. 'a1EJI;'l :: bBEJ~B tl ~ 

" " 

1) 'U~~Vl-r'Uu".i:::nt~Arum-w~tiA1bUtl".i:::~:mm 1 u "'il1nm".l1-tl-:~1tlun~ , 

d Q ~ Q.l ~ ~ ~ 
5.11. bf'l'ati\I'Jbf'l 'a1::V16i:l.JB\Inl;'lbbl;'l::6iruru1Wb6?J'Wb6?JB'a b 'L.!VTI . .!Vtl~ "'il1ti'Jtl 1 'lJ~ 

QJ QJ • 
U".i:::nt~'U~1tJ 

d e:. ~ Q.l ~ !'l d 

5.11.1. bf'l'ati\I'Jbf'l'a1 ::VI6i:l.JB\Inf1 bbf1::6iruru1Wb6?Jtl b6?JB'a btiE.I1'LJEJ'W\91 "'il1'W'J'LJ 2 'lJ~ 
QJ QJ • 

d .:- 1 5.11.1.1. 'a1EJI;'l :: bBEJ~'VI'J U 
b U'U'lJ~Vl~f1B\I'VI1'1~1tlb 'VIA1 t~1f1~tJ1tl~t1~'1 '¥1~1 bMmnm:::'U'UlbA".i1 ::: ~n~e:J-:~ ECU, ECM bbf1:::~ruru1rub~'U b"llt~1 , "" 

'lleNbA~t~-:~ tJt11'1'1~ 
5.11.1.2. 

d .,. 

'a1EJI;'l ::: bt!EJ ~'VI1\I b 'VIf'I'LJ f'l 
" 

iJ".l1tJ;;'1::: bB ~~1'1\lu 

1) ?11:l.J1".ifllbfl".i1:::~n~B\I ECU, ECM bbf1:::lbfl".i1:::~oUt~.rr~oU't~'lbfl~ti'ltJtl!'lbbn?lb"ll~'U 
1~'U~~>J'1~?11:l.l1~fl~".i1"'il?IB'Ufll1:l.l~~'Wf11~n1".ivl1'11'U'UB'I".i:::'U'U?I:l.lt~'ln~~1tltJtl!'l 

ECU,ECM 'lJti'lbfl~B'I~tll'lbbn?l1"1l~tlbbf1:::~b"llmb'U'Uflti:l.l:l.Je:Jtlb".if11 'Un~:l.J".ifltltl!'l tJ bu, ' . 
m:l.l~m, bbf1:::bm:fitJ 1m~ii't~~ni1 30 ~~B 

' \..I VII[ ~ ' YA1l / ' ~ 
., •• .. ~. ·············""''"""""" ., ••..... / fV!!':::: .... ···""""" .,;;. ·~··""""" 



2) lfl~eNii1~1:U?Iv'Um111~~'~'W6111'1 ih~uuui]u~ ·nu Android 4.1 Vl1vmnn11ll~~ 
m~u~~111m.mhJ1!mm'"l1 Dual core 1GHz 

' ' 
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3) bA1u.:~m1'il?lu'\Jfll1l.! ~VI'WmVI iJ m~ bb?IVI.:J e.J61 n 1 ~IP1~1 'il?lu'\Jfll1l.! ~1'1-wm VI bA1u.:~ vu r/i 
1~ ll'U'\J~1l~"ll ll'\J'\J~~Iilvml~~nnr~ 

4) lfl~v.:Jii1~1'l?lv'Ufn11l~l'l'W6111'1 i1VI1!1:UvU?li'!.:Je.mdJ'U'i~'\J'\J~lJir?l (Touch Screen) 

Vl1v?l·:m11 "ll'U11'1 hJ1!mm'"l1 8 ~1 
\1 

5) lfl~v.:Jiil'i1:U?Iv'Um1l.l~l'l'Wml'l i1"1lvYhn1"llv.:Jlfi~B.:Jllfl'i1~'1-4?11111'irl'el'W li'!Vl ~1'U 
V11-:J~'Ullilv1lul'l1~ 

6) lfi~B.:ll'l~1'l?IB'Ufl11lJ~I'l'W~11'1 ?11111'i(11-ff.:J1 'U rl'\Jll'VI~.:J~1EJ 1 'I'Jvh 1~~-:J m~ ll?llV'JVh 
220 VAC ll~~ 12 VDC "il1nll'\JI'l l l'lv~'i(18'UI'l1~ 

7) lfi~B.:JI'l'i1:U?Iv'Ufi1111~~'~'Wml'l iJn~v.:Jm'i:ufiruo/1 ll~~vumruu'i:mv'\J~.:JVI111'1v~1-:J 
' ' ... v • 

l 'iEJ'\J'ivEJ?Il.lmru 
\1 

8) lfl~v.:J111~1"il?lvufi1111~~'~'Wml'l i1vumru111111'i~1'U"il1n~e.J~Iil 
, ~ \1 

9) bU'Ue.J~Iilfiru"V1~1'UlJ11il'i~1'U ISO 9001 : 2008, CE Certificat e Vl~vv~1-:J11'lv~1-:J 
"' d 

VI'U'I 

10) i1~i1vm'itoff.:J1'U.fl1~11VJEJVI1v.nTt'f1el.:Jnr1~ ~1'U1'UhJuvvn11 1 "ll~ 
\I "I , 

"" d 5.11.1.3. 'a1EJ~~beltll'lel'U ~ 

1) '\J~,;-Vl-r'\Ju'i~n'Uflrum'W~'UA1bU'U'i~EJ~nm 1 tJ "il1nm'i1i.:J1'UUn~ , 

2) i1m'i~l'lvm111~n'U'\Jflmm"llv.:JlJVI11VJEJ1~EJhJ1!vEJn11 5 fi'U bb~~-r'\J~I'l'tlv'U~11-E'~1EJ 
' 

m'irlnvml.l "il'Unl 1'\Jflmm"il~?l1111'i(11 off.:J1'U1~ , 

d " d 5.11.2. lPI'Hl'l'tl1'a~ll'\JI'lll'lel'a ~1'U'J'U 1 'tll'l , 
5.11.2.1. 'a1tl~~b~h.Jii1Yl'J h.J 

bfl~v.:J'tl11"ilbb'\JI'lllilv~"ll'U11'ln~Y1~-r~'~ bb~Vl'i.:J'W~.:J~1m Vlfl1 'U 1~VbbvfiVi'fJ~'Ub 1 v1 b Vlv1 ~1V1-r'\J Hi. 'U 1 'i.:J.:J1'U ~1V1-r'\J 
'i(1EJ'Uvl?i1 'U'\Jflfl~ 'i(l'\J 'i 'iVl n 'i(111'1EJ?l1'i 'i(1~n'i81'UEJ'UI'l b'VI111~~1VI-r'\J bb'\JI'l bl'lv~~11 uVJnU'i~b.n VJ 11'1EJ~hJI'lv·mvl'l , , , 

bb '\Jiilvvn"il1 n'i (1 lJ"ilVbb?ll'l.:Je.J~ LCD bb?ll'l.:Jr11 bb 'U~'l11Vl.:J ni'Ubb~~<U'vl.l~n1'i'tl11"il~.:JVI111'1 ?11111'i (1~-:J~1 bl~~ ~1 'U~1~ 
\1 

b <U'1 h~1EJ"il1 n"ilmb?ll'l'le.J~ ~1lfl~v.:J b U'U 1~VI~ bb~.:J bb 'i.:JVJ'UV11'U 'W~Bl.l"llv'\JEJ1-:JUB.:Jn'Um~m~ ll VJn 

5.11.2.2. 'a1EJ"~ bBtllilV11'1b'VlPIUP1 

1) ?11111~(1'1!11:um~ bb?l1 l'Jvh 1~?1'1?11'1 35A Vl~v~n11 
\1 ' 

2) i1ul.l b~vmb'i'lbfl~v'U1'1'Jvh 6,12 Vl1v 24 v Vl1v~n11 , 
3) ffi VllJI'lell'lU'i~"il1 'fJ?l1111'i(1~'U'I'Jbb 'Uiil blilv~~i1ri'1~'11 'fJ~v'U 1mi'IEJ~'Uiilv'Um'iv11'11'U~ 

, \1 

"il~ 1-ff'i~'\.J'\.J 111 1fl'i 1 'W'il"ll?lb"llv1 

4 ) 1 Vll.ll'lbfi~B'I~1EJ1 'I'J 1-tll l'J"il1nmEJ'Uvn 11'1EJ h ll'lv'l1'li1 V>l"il1nbb'\Jiilbl'lv~ 
5) i1~i1vm'i1-ff'I1'U.fl1~11VJEJVI1vm~1el'.:Jno~ ~1'U1'UhJ1!vEJn11 1 'tl~ 

\1 "I , 

"" d 5.11.2.3. 'a1tl"~beltllilel'U ~ 

1) '\J~,;-Vl-r'\Ju'i~n'Uflrum'W~'UA1bU'U'i~EJ~nm 1 u "il1nm'i1-ff.:J1'UUn~ , 

•• ~.~··· ..... ....... \!"""""""" •• ~ . .. . ~~ .. """"" •• ~. ~· """"" 



~ 
5.11.3. "ll1(;1·:mmtl 

"" ., 1 5.11.3.1. ~11'J6l ~ bBI'J~'VI1 tJ 
1-iJ~1VI~U'ae:J'l~Uth.lf'l1mrlEJ'Ui\ 

5.11.3.2. ~11'J6l~bBI'J~'V11.:Jb'VIflilfl 

1) 1uihvn!n1~hJueJt:m11 4 ~u 
2) m1lJ?I'l~1?1~1:Wumm11 390 lJlJ. 

" ' 
3) m1lJ?I'l?l'l?l~ 1:Wumm11 6oo lJlJ. 

'IJ " ' 
"" .d 5.11.3.3. ~11'J6l~bBI'J~B'U 6j 

1) u~,j'V11ut.J1~ilurmJm-w~ufi'1btlu-s~tJ~b1£;l1 1 tJ "il1nm11-il'..:J1u'l.ln~ 
' 

5.11.4. bb~bb'HI'Jmtl"ll'U1~1~umm11 3 !Jiu 

5.11.4.1. ~11'J6l~bBI'J~~11'll 
1 off~1Vf1'1JI'Jf)';ib11'J'U~ 

5.11.4.2. ~11'J6l ~ bBV~'VI1.:Jb 'VIflilfl 

1) bb:!lbb';i'l(;l~ bm~~';jeJ~n'1Ju1~ 1:Wu-e:wn11 3 ~u ~1Vf1mt~1 V!l;l~b~v 
2) :Wl1~lil1.tlvmuAlJf111£;l'l b~eJ£;l~1~~'\J£;l'l1~ • 
3) :nm~ueJn5~1~~';jeJ~n?~1:!lueJvn11 2 ~~ 

"" .d 5.11.4.3. ~1V6l~buV~u'U 6J 

1) u~,j'V11uu1~iluArum-w~ufi'1bU'U':i~I'J~b1m 1 tJ "il1nm11-il''l1'L!Un~ 
' 

5.11.5. u~un6llJm~ bb'VIn"llu1~1:UuBI'Jn11 112" 

5.11.5.1. ~1V6l::bBV~~11'll 
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"il1'U1'U 2 "ll~ • 

"ilTU1'LI 1 "ll~ • 

"il1'LI1'LI 1 "q~ 

u~eJf1£;llJm~bb'Vlf1'1J'U1~1:Wumm11 1/2" 1~'\.J'\J Twin Hammer ?llJ':i':itl 'U ~?I'leJumb'\J'\JlJ1 
" 

b~u'l1'UV!i!n'lhv1m~bb':i'lu~1:WueJvn11 11oo ill~'U blJ(;l';j u1ubb';i'l~u1m:WueJvn11 6 1~~u 

5.11.5.2. ~1V6l~bBV~'VI1.:Jb 'VIflilfl 

1) ~~'\J~eJf1bb'\J'U~bbV!~I'J:IJ 1/2" 
2) bb ':i'lu~"'..,"'~ 1:WueJvn11 11 oo 'Wl~'UblJ(;)';j " . 
3) bb';i'l~u'1Jru~1-ff..,1u1:WueJtJn11 6.3 'Uli 
4) bf1~tllvleJ 1/4" 

"" .d 5.11.5.3. ~1tl6l~bBV~B'U 6j 

1) u~,j'V11u'\J':i~tl'UArum-w~ufi'1bU'U':i~I'J~b1m 1 tJ "il1nm11-ff.:J1'U'\Jn~ 
' 

tJdCil II dej 1 

5.11.6. (;lbfl~B.:JlJB~~ulJ bfi~B.:JlJB"ll1.:! "il1'LI1'LI 1 "ll~ 
'U 

"" ., 1 5.11.6.1. ~1tl6l ~bBV~'VI1 'lJ 

1 -ff~1Vf1u t~B~-u1~ nvu bbi;l~"livm111 'li'J1utJu 1'11 'V'Jvh 
' 

5.11.6.2. ~1V6l~bBV~'V11.:Jb'VIflilfl 
" :W-s11'J~~b~I'J~~'liJ 

• 

bU'U'll~bfl~v..:J:WeJ~u~1u"il1wu1:WueJtJn11 189 ~u 1u 1 'll~ bb~~l'i'bfl~v.:J:Wvuuu:W 
, d-3 .. 'U 

.. ~~·""""""""" .. ~. · · ··~··"''""'' .. ~. ·+ ····"''""'' 
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v ' v 

- "'n'0vn-6~u 6 bVI~m.J ~lUlU 15 ~u 'UUl\?1 8,9 ,10 ,11, 
" 
12,13,14,15,16 ,17, 18,19, 21 , 22, 24 mm 

' " 
2) "'nuem"lltn1 6 bVI~tn..J "illu'du 8 <au 'UUl\?110,11,12,13, 14,15,17,19 mm 

'U 

~ ~IV V d 0 ~ 
3) "'nuvn"i!'U'WVI'db'VH'.IU ~l'W'd'W 3 'U'W 'U'Wl\?1 16 , 18 , 21 mm 

" 
4) m.Jmru ~lu'du 7 ~'W tJ"j~nvulii'1v (vlll..Jyj~,.rl1'11 , .Vv~m.n1 10" , .Vv"'\?1 3/8 " 

' 

3/8 "M) 
v 

5) 'lll?ltn~?~"'nuvns& 1/ 2" 6 bVI~Vl..J 
' 'IJ 

27 <au ( Metric ) U"j~nvulii'-m 
" ' v 

- "'nuvns&~u 6 bVI~Vl..J "ill'W1'W 17 <au 'U'Wlt?l 10,11,12, 13, 
'IJ 

14,15,16.17,18,19,21 ,22,24,27,30,32,34 mm 
' " 

6) "'nuvn"lltn1 6 bVI~Vl..J "ill W'W 5 <au 'UUl\?1 10,13,17,19,22 mm 
'U 

7) vtlmru "ill'W'd'W 5 ~'W tJ"j~nvulii'1v (vlll..Jyj~,.r11'11 , .Vv~vtn1 10" , .Vmivu , .Vv 
' 

8) 'U\?IU"j~bbOJUlnmv 10 ~'W ( Metric ) 
' 

9) 'U\?IU"j~bb~bbVI'd'W 10 ~u ( Metric ) , 
" 10) 'll\?IU"j~bbOJbbV11UoVl~tlln~nv bb"'~tJ"j~bb~bbv"' 30 

' 
'B'W ( Metric ) 

11) 'U\?IU "j ~bb~bb'VIdUoVl~tlln~nv 8 ~'W ( Metric ) 
' 

12) 'llt?lU"j~bb~bbVI1Ubnv1.Vl~tlln ~nv 19 ~'W ( Metric ) , 
13) tJ"j~bb~bbVI1'Wbnv1.Vl~tllnmv "illwu 15 ~'W 

V I V fV ~ 

15) Vl'dl?lvnu"'nuvn"i! 
" 

17) ,.r'd~vnu,.r'd b~vv 

18) tJ"j~bb~b~v'W 
19) ~l..JUlnbbVI"'l..J 

20) ~l..J~vfltlln 1f1~ 

21) ~l..J~vflUlnbbVI"'l..J 

'U'Wl\?1 1/4" Dr x 10 mm 

'U'Wlt?l 3/8" Dr x 10 mm 

'U'Wl\?1 1/ 2" Dr x 10 mm 

'll 'Wl\?1 1/4" Dr x 10 mm 

"ill'W'd'W 2 ~'W 'U'Wl\?1 8" ' 10" 
" "ill'W'd'W 1 'B'W 'U'Wlt?l 6" 
" "ill'W'd'W 1 'B'W 'U'Wl\?1 7" 
" "illU'dU 1 'B'W 'U'Wl\?1 6 " 
" 22) ~l..JVI'UUbbVI1UUlnm~ ~l'Wd'W 1 'Uu 'U'Wl\?1 7" 

" 23) ~l..JVI'dUbbVI'd'WUln 1f1~ "ill'W'd'W 1 'U 'W 'U'Wl \?1 7" 

" 24) ~w;h~bbVI'd'WUln~?J"j~ "ill 'Wd'W 1 <au 'll'Wlt?l 7" 

" 25) ~l..J~l~bbVI1'WUln1f1~ "ill'W'd'W 1 'Uu 'U'Wl\?1 7" 

" "ill'Wd'W 1 'B'W 'U'Wl\?1 6" 
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1/ 

27) ~:w~~ "il'TUl'U 1 <iJ'U '1J'U1~ 6" 

28) ~:W'\.J1fl~,Filfl " "il1'Ul'U 1 <iJ'U '1J'U1~ 8" 
" 29) ~:w~~~m?i~fl "il1'Ul'U 1 <il'U '1J'U1~ 6" 

" ' 
30) ~n~un"ll~'U 6 b'lt1~tJ:w 

'IJ 

" 
"il1'Ul'U 20 <iJ'U 

" 
31) ~nuun"lltJ1l 6b'lt1~tJ:w 

'U 
~1'Ul'U 5 <iJ'U 

32) 1'1Jrn'l'\.J1mb'U'U (b~fl ) 
" 

"il1'Ul'U 4 <iJ'U 

33) 1 '(Jfll'lllQfl (l~fl) " "il1'U'"J'U 2 <iJ'U 
" 34) 1'1Jrn'l'\.J1mb'U'U "il1'U'"J'U 3 <il'U 
" 

35) 1'1Jrn'lllQfl "il1'Ul'U 4 <iJ'U 

5.11.6.3. "' d 
~1~!;l ::: bB~~B'U 6j 

1) 'U~~'Vl~'U'\.J~::;n'UrmJm~~'UA1bD'U~::;mmm 1 tJ "il1nm~1-ti''l1'U'\.Jn~ 
' 

5.12. bf"l~B-:11bf'1~1 ::: ~Q'U1'Ubb ~'l~'U6'HI 1000 v ~1~~'\J bb 'U\91 b !ilB~ ~'imb ~G'i-:1~1~ "'JB-:1~1'U~'U~ 
" 

1v'U~~ bb~nn'UtJ'U!ilbl'Jvh "il1'U'"J'U 1 '/WI 
' 

'\.J~::;nu'U~btJ . . 
5.12.1. bf"l'iB-:11bf'1~1 ::: ~Q'U1'Ubb 'a-:I~'U61-:I 1000 V ~1~~UbbU!ilblilB'i~'imb~6'i-:1~1~ 

'IJ 

5.12.1.1. "a1~!;l ::: bB~~i11u 
b D'U'1.!V~'VlV~~u'l'Vl1'll'i'1'Ul 'VIAL 'U 1~~tJ1'UtJ'U191'1l'Jvh b~tJ1n'Um~:r~u'\.Jmru'1l'Jvh~h~n'Vl"auun~ ' , 

5.12.1.2. ~1~!;l ::: bB~VIbUVn :::VI1-:IbVIflUfl 

1) lb?i~'lrt1 lb ~'l~'U 1l'J?1~'\J (AC voltage) 'lJB'l'"J'l"il~~:r~lil'"JtJ~'"Jb~'lJfl::;~~'U 
2) ~::;'U'U'\.J~'U~'ll"l'U~eJI?lL 'UlJ~ b~eJ~~t:-.~~m::;'Vl'\J"il1fl?11tJl~ riu'U~"il::: H'-J~r\1m1:w 

'IJ 

' d \?lUl'UeJ'l 

3) ?iil?l'li Trac-Lok '1l1tJ'\.J~::;\-1~~ bb'UI?lbl?lu~ 'Ufl1~1~r\1Q'Ul'U 1l'JY11bb~::;m~1~m1:w 
~muu'l 

4) :W l~tJ'll~u'U \-11m'l"il~~:r~r~1~'l:Wll ~'l~'U 1l'JvhmJ 
\J 

5) ~::;'\J'\JF11tJ'\.J~::;"iJ 1l'JY11eJI?lL 'U~ "iJ::;f'11tJ'\.J~::;"iJ 1l'JY11~A1'l1 'Ul'l"il~~l~b~u'\.J~utJD:WTest ' ' , 
6) :n1l'J~u'l?il1'l~1\-1~'\J~rt11 'U~:n~ 

'IJ 

7) m::;bb?i~m'l"il~1'Um~1~rl1m1:w~m~u'lb'Vhn'U 200mA 1?11:W:W1mli1'U IEC 61 557 
"' 

8) m::;bb?1~1?1~1'Ufl1~l~rt1Q'U1'U1l'JY11b'Vhn'U 1mA 1911:W:w1191~1i1'U IEC 61557 
' "' 

9) ?11:w1~fi'Vl~?ieJ'U lb ~'l~'U 1l'JY11 (DC) 500V/1 OOOV 'lt1~u~fll1 

10) :W~1'Ufl1';il~rt11'111:W~1'U'Vl1'UQ'U'"J'U (rt1flm'll.'lbfl~) 20M0 /200M0 /2000MQ 

~~eJ~fll1 

11) :W~1'Um~-'J~rl1m1:w~m~u'l (A1?1bn~nm'l) 2on noon nooon \-1~u~n11 
12) :W~1'Ufl1~lV!bb~'l~'U1l'JY11 (AC) 0~600 V AC 

13) :W:w1191';i]1'UF111:W'\.J~u~iltJ IEC 61010-1 , CAT.3 300V Pollution degree 2, 

IEC 61010-031, IEC 61557-1/2/4, IEC 60529(1P54), IEC 61326-l(EMC) 

O<~O ~~'zooun"""" O<~O .. ~"""" 0<~4""""" 



16) t~'liieruv'ln\JLL 'i'I~'U 1 vJY11 hJU'mm'"J1 1,ooov, r1m?1 o "ii1'Wl'U hJU'mm1l 10 fi 
' " 

1 7) VllJ1flf111lJDrteJI'1Jlt.J~TV!~LJ~1'l1 'V'Jf11 6'l1ln'iti'V!'ULL 'i'l~'U 1\iibJuvt.Jfll1 1 ,OOOV 

"ii1'Wl'WhJtftJE.Jflll 10 1u 
18) LL~'Uuv'ln'Wvtu1 6'l1ln'it~'V!'WLL'i'l~'W11iibJU'vt.Jn11 1,ooov "ii1'Wl'Whluvt.Jn11 10 ~'U 
19) bL~'UU'Ul'U'V!'Ubb'i'l~'W11iibJU'vt.Jfll 1 1,000V 'll'U11'1hJU'emn11 1,000 x 1,000 x 4 

i1r~~blJI'l'i "ii1w'Uhluvt.Jn'"J1 10 bb~'U 

20) iifiiivm'i 1-tl-:J1'W.rm~n 1 'V!t.Jvt~v.nTt·.nB''lnn~ "ii1'Wl'W 1lluvt.Jn11 1 'lll'l 
" "I ' 

.. d 
5.12.1.3. 'j1~rl~be:J~~Hl'U 6j 

1) LJ~,;-'V!~LJLl'i~rl'UArumi"l~'Ufhbtl'U'i~t.J~nm 1 tJ :V1nm'i1-tl''l1'WLln~ , 
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2) iim'i~l'lvmlJ1,XnLJLJAmm'llv'llJvt1i'V!t.J1~t.J1liuvt.Jn11 5 fl'U bbrt~~LJ~I'l'llvLJf11H~1t.J 
' 

fll'itifleJLJ'jlJ :V'Ufll1LJf1rllfl'i:V~6'l1lJ1'itl 1i'l1'\.J 1Jl 
' 

5.12.2. '(JI'ltlmt~..ij'm~Tu~'UI'l1vlvh "iil1'U1'U 3 '(11'1 ' . 
5.12.2.1. 'j1~~~bB~I'l..t1hJ 

L U'U'lll'ltin1 mllbb LJLJ~mt.J1'Ut.J'U~oULJbfl~eJ'UJi'lt.J'i~LJLJ 1 vJY11 ~ii~v"iil'Wl'W 1lluelt.Jn11 2 ~el 11'1t.J6'l1lJ1'it~'ll111'11 vJ 
' " 

b.rr11 Ll1 'Ubb LJ\Plbl'lel1~b ~v bnLJ 1 vJ bb~l~lt.Ji"l~'~'~l'Uvvn b ~v.ULJ bfl~v'llJv bl'lv11 vJY11 bbrt~ii 5 m1 m'ill'i~vt~l'li"l~ '~'~1'\.J~ 
6'l1lJ1'itl~'l1Ji'lJ1flfll1 80 fllJ . ~tlf11'i'l!1{:V b~lJVI~'lfl#'l 

5.12.2.2. 11~~~bB~I'l'V11'1b'Vlrrur~ 

1) iillml'lel1'll'Ull'11liuelt.Jn1l 2ooo w 
2) m11J b ~11 'Ufll'ioULJbfl~v'U6'l.:~?~l'l1liuvt.Jn1l 7 5 n1mlJI'l'i~v-ti'l1lJ'~ 

" ' ~ 6'd ~ d d d I 

3) lJ'lll'lbbLJI'lbl'leJ'i'ibbLJLJrtb'V!t.JlJ Lithium Vl'ie:JI'lflll 
' 

4) ii'll1'1LbLJI'lLI'lv1~'ll'U11'1 70 br~~ m~bb?l 25 AH vt~el~flll 
' 

5) ij1 'V'Jciv'l?lll'lJi'l'UvtUlbbrt~ 1 'V'JLmmU'UbbLJLJ LED 

6) ii:vmb?ll'l'l~rtfllllJb~l~l'l~'lmi"l~e:JlJrlLJ~l'itl 
7) ii'i~LJLJ bLJ'ifl~l'l~'llni"l~tllJrlLJ~l'itl 

.. d 
5.12.2.3. 11~~~be:J~I'le:J'U 6j 

1) LJ~,;-'V!~LJLl'i~n'UArumi"l~'U~lbU'U'i~t.J~nm 1 tJ :V1flf11'i1i.:~1'ULln~ 
' 

6. n1'VI'UI'lm1a.:J1Je:~u<W!;II'l • 
~b6'l'UeJ'i1f11:V~~el'lci'llJelLJ~?ll'l~'~VIlJI'l.f11t.J 1 'W'i~ t.J~ nr~1 180 l'U ULJtll'l:V1fll'Urt'l'UllJ 1 'U~ruru1~e:J'll1t.J 
~ , u u 

d 
1. !;lm'U'Vla.:J1Je:~u 

~b?l'UeJ'i1f11:V~ ~v'lci'llJeJLJ~?ll'l ru tl1f11'iArudmm'ilJfl16'll'l{ C4 lJV11l'V!t.J1~m'YlA1 'U 1r~~'i1'lllJ'lf1rt 
" ' 

~1'\.J'U1 1'11LJrtthUv'l ei'lb.nvl'lvt.J?l~bnl'l ~.:!vtll'lb~t.J'l1vtll 

!.. 

.,~a.~"""""""" .,~ •. ·~""""" .,~~ ···""""" 
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8. 1..:Jt..:J'U L 'UflT:i~~'llel 

~'U'tJ1:;mru1'UnT~~191~€Jfl~nru"i'i~B~'tJi)u~m11:;'\J'\Jt.J1'Ut.J'UI91 (EV Car) "il1'U1'Ub~'U 23,295,500 'U1Yl 

(~~mm-nhu ?l€J~ bb?l'U brl1Vl~'U~ht~,'U~1~€J t.J'U1'Vl i11'U) 11l.l.f11~l.Jm•h b ~l.l 
" 

11 A1 mn:J1 'U n11~191~€J~\91{)1~ A~Jl'ru"i'i~B~ui]u~ n111:; uu t.J 1'Ut.J 'U 1'1 ( EV car) "il1'W1'U b~ 'U 
' ' ' 

23,29 5,500 1J1'Vl (~~1J?l1l.l~1'U?l€J~ bb?l'Ubrl1'V!~'U~1~'U~1~€J t.Jm'Vli11'U) 11l.l.f11~llnfl1 b ~l.l 
" 

9. fl11~UU1~n'UR11ll~11~Ufl~~e:J..:!~€J..:J~~~~a..:JlJ€J1J • • 
~ b?l'U€J 11fl1 IXB ~ ~1JU"j:; n 'U fl11l.l"ll11 \91'\.J fl vd €)~ 'Ill~ €loU \91oU €J'l'tl €)-:] ~'l'ti€J-:] b U'U b d n1 1 tJ U'U bb~l'U ~ " . 

l.l'Vl1l'Vlt.Jl~t.J "1 1~~'\.Jl.le:J'\.J 1191t.J.f11t.J 1 'Ufl1Vl'U \91 b 1mlil'l n~11 Vl1fl~'l'tl B'l bn191"ll11\911J nvd €J'l'Vl~€JoU\91oU€J'l ~b?l'U€J11fl1 . " 
~:;IXB~'liBl.lbb"lll.l Vl~mbm't11~Bt.J1'W?lmYi~Hm11~~1il'~b~l.l mt.J1 'U 30 l''W 'I1Dbb~l''W~1~~Dbb{)-:J~1nl.l'Vl11Vlt.J1~ t.J, 

" 
1191t.J1:Ui"1191f"h1.U~1t.J11911 ~'l~'U 

d 1 0 "' 10. t..:Je:J'U ~fl1"j~11~t..:J'U 

l.l'Vl1lVlt.J1~t.J, ~:;"ll11:; b~'UA1~~'t1B'l1 ~ bbn~'t11t.J b~€ll.l'Vl1lVlt.J1~t.J "11~~ul.IBU~'l't1B'l111191t.JA1Di11'Ubb~1 
" 

bb":;bbu~"ll11:;bu'U 3 'l'd\91 
' ' ' 

'l1191Vi 1 b~€J~'tl1t.J~~l.l€J'Ufi1Jlru"i'i ml.l"il1 'U'J'U"j1t.Jn:;b~t.J\91oU€JVi 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 bbn:; 
" ' 

12 A1Dml.l"il1'U1'U (EJ'-:J1:UIXB-:J~\91~'lbbn:;'Vl\91?l€JDm1vh~1'U) bU'Ub~'U~Bt.Jn:; 60 'ti€J'l1~b~'U 
' ' ' 

'l1191Vi 2 b~€J~'tl1t.J~'ll.l€J'\Jfl"jJlru"i'i ~1l.l"il1'U'J'U"j1t.Jn:;b~t.J\91oU€JVi 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 bbn:; " . 
12 fl"j'\J~1l.l"il1'U1'U bbn:;~\91~-:J 'Yi~€Jl.!Vl\91?l€J'\Jn1"jVl1'l1'U 1~?11l.J1"jtlVl1'l1'U 11K bU'Ub~'U~€Jt.Jn:; 30 'ti€J'l1~b~'U 

'l'd\91~ 3 b~€J~'tl1t.J~'ll.l€J'Ufi1Jlru"i'i~'l'Vll.l\91fl"j'\J~1l.l"il1'U1'U bbn:;~1911Jn€Jml.lb~~t.Jl.lfld1l.l'Yi~€Jl.l (Train the 
" ' 

Trainer) 1 ~ nuu fln1 m'tl €J'l Aru:; bbn:; 1 Vlb~~ u fl11'Vl \91?1 €J'U bb":; ~ 'U1€J'l b ~ BVi 1Vl1} 1~ 1 V1 t.J1 m 1J n Bml.l (Certified 
' 

Trainer) bU'Ub~'U~€Jt.Jn:; 10 'ti€J'l1~b~'U 

11. fi1'tJ~u 

Vl1n~'tl1t.J 1:U?~1:J.n"jtl~~l.l€J'U~~'ti€Jmt.J 1 'Ub 1m~n1Vl'U1911l1 'U~ruru1 ~'tl1t.J~:; IXB~"ll1"j:; f'11u~u 1 ~bbri 
'\J v v '\) 

l.l'Vl1lVlt.J1~t.J "1 b U'U"j1t.Jl'UeJ~"j1~€Jt.Jn:; o .20 (A'U~~\91?l€J~A'U~) 'ti€J~l.lnA1~~'ti€J'l~EJ~ 1:U1~~~l.l€J1J 
'U 'I " 'V 

12. Vl~mnru,m1~~11ru1~~t~e:~n-llm~'Ue:J 

1.1'Um1~~11ru1~nfl11~€JoUm?l'U€JU1:;m\9111fi1Bb~nV11€l'Wm1A~~'lf l.l'Vl1lVlt.J1~t.J"1 ~:;~~11ru1 
~\91~'U 1191t.J 1 'Ubflill"i'i11fl1 (loffA1fl1~1fJ191) 

_j_ 
d fl n. - p::z 

~~~B ~ .. ~ ...... .. .. ..... ~,~51Un,,~n,, 



lL 

(~f1f1UUL[b rtWkK_tU lA 1 rJG~l1L~ '!elf':1) 

<LU"'<U ···s~~·OI 

(11,V~rJ~1tUl f1LI11JrJLf1) 

<L""''" ···A·~······ ("~'"I 


