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(9). b tJ'U~il e:n<f!~ AI 'VI utirG'I ~~ bG'I'U e:J 'i1UnT;)~'UA ~~~mJ'ilfll<ii'"l n ~ 11 
~ ' 

lv. 1~J l.D'U~~t\ n'i~LJ~B11l 'UD ru~'i1U~e:J~~"l'l1tJ'Ve:J'lVl'n'i·1'V f1T:i bb61~ 1~ bb ~ "l bl U'U~ 8 lbfh 
\J \J " IU 'U 

m. 'i'1A1~bG'I'Ue:J'il~~B"lbU'l.!1'1A1~'i.JJJm'Gi~61A1b ~JJbbi,l~m~~'W 'l (chill 'ilJJ~"lA11 ii~·w 
~"lUl "l HJ11 Ubbfll l\91 tJ ~ bG'I'W 'iJ 'i1A 1 'il ~ ~ eJ"l bG'I'U e:J nlvt'U ~ ~'U 'i1A 1 hJi! eW wh mo l'U 'lYu bb~'J'U ~j WJtJ 'i ·1 r1'1 ~ 

'il tJ nl'i~tJ A 1'\N~e:JJJ ':J 1 A11 VI bbri eJ "l~ nl'iLJ ~VII 'i~l'U~"lvt1 \91'Ve:J'U bbri'U 

cr. 'i 1 tJ i,l ~ b B t1 V1 ~eJnl'ib1 t.JtJ~ U'i~Lfl'\ll'lf\91 b V1fll 'U 1!;1 ~h-i'UutJ~ b ~e:J f11'lb1U'W~ IY1 IJJ b e:J n ?ll 'i ~ bb 'W ·u 
\J 'l 'l 'V 

u 'i ~ f1'11"1 e:J ._') ~ f1l 'JLJ ~Vll 'J ~ l 'U ~ "lvti' \?)'lJ eJ tJ bb ri'U 
' 

I .. 
,,)\j:·,' 



*********************************************************** 

~1'WJ'W 

30 "/Wl 
' 

30 'b~ 
' 

10 'b~ 
' 

10 'b~ 
' 

l------r-------~-------~-~---------------~,--,----------~------------~------

6 'lJ~~\?M'W1Vln'\'f::;nT~b1CJ'W~b~E};Jni:lY'116Wl~bbr:l::;nTHA~eJ'W~ 10 'b~ ' 
L___ ____ J____' _______________ '" __________________________ __j__ _____ ' ____ _j 

lV 

1~mbl?i6l~'a1fJnTai1·nfJ6l~bBfJ~ ~..:~u 

1. "'I~ b 'Vl A b 'W b6l8vl'WfJ'W\9i' ;J..J1 \91'a:U1'W ' ' .., 

~LJ mru'll~11\rll~1'W nT~'Vl~?~e:~u bbr:l::;m':i~U':ieJ'I~1 n?ltnuw~il'~l vt1 hm 1 'W]1'W:.: bU'W'Wl\9lm':i;w 1 Vld-1 

bb vl'lnl':i?leJ'W bb6l:.:m';i'lJ';i:.:t.Jn1911 oilnuVJ~n?1191';inl';ib1CJ'W nl';i?leJ'W 1rllmJ1'11 ~'lleJU b 'll\91 'WeJ n~1nt1't'J'Ib U'WbA~eJ'IiJeJ 
' 'U 

~"111 CJ 1 VI~ b1CJ'W A'W~U b 'VlA 1 'W 16181 'W bb~~JJ ri 1'111 'W bb uu~?l~ n ?I'W 1'W 1 Vf~ b1 CJ'W ?11JJ 1 ':ifl ?1~1'1'11'W ~iJ A1 ldJ 

o/Jusil'eJ'W~'W bb61::; tJ '1"111 CJ b ~dJ~'W ~ 'W \91 'W 1 n1 ':i'll eJ 'I m oil'B n rll1 CJ ~ ~ eJdJ~ 'I tJ 'I b u 'W~'W\)l'W n l'J eJ eJ n bb 'l.J'U b 'Vl A 1 'W 1r:l8 
'U 'U "-' 

v 

ob'W?I'Im'lrlll'WAru\91Y'1l?l\9l~l'VlCJ1Y'1l?l\91~ 1m m':iJJY'1l?l\91~ bb61::; b'VlA 1 'W 1618?1l';i?I'Wb 'Vlf'1 'lJ';i:.:ne:~u 1 LJrll1 CJ 
'U 

v 

1. ~'W~1'W'lleJ'I'll~viw:J'W\il 1Jd::;ne:~urll1CJ 
' ' 

AJl;J..Jb11';ieJU1d-iiJeJCJnll 160 RPM ~~e:~m:.:uu Tacho Feedback ~AJlJJ6l::;bBCJ(O] 1eJ'IY'1l ~l'W1'W 2 (i\'1 

1.2 dJe:JbfleJ~ob'l.JbA~eJ'W Medium Motor iJA1lJJb11':ieJU1dJiJeJCJnll 240 RPM ~~eJ:I.J':i:.:UU 

Tacho Feedback ~A1lJJ6l:.:bBCJ~ 1 eJ'IY'1l bb6l::;iJbbHU~'lJ':i::;mru 11 oz*in ~l'W1'W 1 (i\'1 

1.3 (i\'l~1J~rll1CJ61'JJFY?I (Touch Sensor) ~1'W1'W 2 (i\'l 
'U 

1.5 (i\'1fl':il~~'l.Jlflfl (Ultrasonic Sensor) ~l'WJ'W 1 (i\'1 
' 

1.6 ?lltJ1'V'J61'1Vl~Urim~eJdJ ~eJ~'Vl Input, Output 'li'Wl~rll'lj rl'W ~l'W1'W 7 b~'W 

1.7 ~LJmru(i11rie:~61'1Vl~ue:~e:~mbum'VlA1'W1618 b"li'W b~eJ'~ Al'W ':iBn fimb6l:.:b~m'llm~ril'~l 

' 'llelfle:Jbb'l.J'l.Jfll'lj 
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2.1 1~lfilthg;:mf1t:-J6l Micro-Controller ~VltlltitJ"Jg;:mm.mn6ll-.1LLUU 32-bit ARM9 

microcontrollerf1ll:WL~l 300 MHz umg;:uutJ5tf~m"l LINUX ~~Vll.ht~ml:W~lLLUU FLASH 'lJtll\9116 

Mbytes llf1g;:~ RAM 'lJtll\91 64 Mbytes 

2.2 ~"ti8-.1i1'fk!fk!11l.l'1Jll~l 4 "1!8-.1 (Input) Vl~B\91"llnl"l Sampling irfk)fk)lru'Vl 1000 

Samples I Sec llf1g;: -dmirfk)fk)lru'1Jl88n 4 "1!8-.1 (Output) ~-.1Vl:lJIY1LtJtl"ti8-.1i1'fk!fk!lru'1JiJ\91 RJ12 

Digital/Analog Signal 

2.3 ~~m66'1\91-.lt:-Jf11'LllfilbbUU Dot Matrix '1Jtl191 178X128 pixel 

2.4 {Ullf1g;:~-.1LU"lbln"l:W~i'Jt.Jirfk)fk)lru WIFI Vl~8~1tl6'1ltl USB 2.0 

2.5 "tim mini SDHC card reader 6'11Vl{U'1JtlltJVll.Jltlf1ll:W~1Mmn~6'1\91 32GB 
' 

2.6 G'll:!Jl"ltl~\91 ~8~86'1l"l {u~-.lirfk)fk)lflJ"Jg;:Vl'~l-.1 bfl~8-.1'1JlJ\91 l~ m ntJ1v'i'v'i'l t.Jirfk)fk)lru WI Fl 

Vl~86'11ti USB 2.0 vlltilBnl"l Daisy Chain 

2.7 vll-.lltlvlltlblU\916(9)8~~Jtll\91 AA ~ltlltl 6 tl8tl Vl~8 vlltl llU(9)lr18~ Lithium lon 

'1Jtl1\91 2050 mAh 

2.8 ~~h1~-.11'Lllfil ~6'11:lJl"lm~tll~tJ-.lvlltJBr1"l1 Sampling Rate hJumm--l1 7 kHz 

MB.1i"Jg;:uutJ5tf~m"l windows98 Vl~8~-.lnl1 

3.21mf9lnULfl~8-.1 PC llf1g;: MAC 

3.3 1 tJ'JLbm:wbtJtJ~m~rug;:'[J8-.l"ltJm~L~81 Virn~b~l h~1t1 Llf1g;:~Lf1~8-.1~8mt.J 1 tJ1 tJ'JLbm:w 
'IJ 'IJ 

~6'1l:lJl"ltl"1ilt.J0mf9l8~1-.lfl'JUfl{tl L"titl MENU Help, fll8BUltJ Icon ~1-.11 l:lJ\3Vll ,ERROR ~ltl'1J8-.1 
1tJ'JbLm:w 

3.4 G'll:lJl"ltlb~tJ'LlLU"llbn"l:W~-.l'lltlll'lJU Vll~l~tn G'leNVll~ llf1g;:bb'lJUtJUVin (~Ulbf1g;:~~) 

~eJ:lJ6l6'1l:lJl"ltllhU8:lJ6l~LJtlVln 11[ Vl6l\91 l~l bf1~eJ~f1eJ:W'if1l bi9181L~eJ ll6'1\91-.lt:-J6l lbf1g;:l bf1"Jlg;:~t:-Jf11 'U'JUbbUU'lJe:J-.1 
'IJ 'IJ 'IJ 

m1'V'J bbf1g;:(911'Jl~ 1vl' 

4. m'J~1 tln~eJ~~m6'1~n~1'8:wB.htJ\9leJ~l~~ b~8flll:WbtJtJ"Jg;:but.Ju 
' 

" 
/2. "I!IY1~tlci1tl .. .. 
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1. dJ'U~'U~·-:rw'l"Jm6'!~n ABS (acrylonitrile butadiene styrene) 6~eJ1m'UflTJ6'!~1~~m1'U 11918 

~JJ'U'U 1?~1n'IJeJ~U~~Vl~~i1-\\91U'U~'U~1'U'\"Ji;1ll;'\~ flVl fl~'U 
'\J '\J 9 

2. ~'U~1'UU1~neJuhJrihu bYleJ~ b'l"Jm fl1'U 1e1n oVe:J~e:J ~mn~ 'IJ'U1V1~1~'1 66?1~~'U~1'U~6'!1JJ11rJ 
'lJ1~ne:JUb'llw1fl1~61~1~v1wtJw(9)1ril ~1wlw 853 ~w 

9 

1. ~'U~l'U'l"Jf;nl;'\~fl ABS (acrylonitrile butadiene styrene) ~1'U1'U 396 ~'U 6~eJ1-tiu1~fleJU 
b U'U 11"11~1;'\~1~ 6b UU~16leJ~ fl11 6~tJ'U~ 6 ;a~ flfl 6b6l ~ 1 vJV11 

'\J 

2. ~'U~l'U'l"Jf;n?f~n ABS (acrylonitrile butadiene styrene) ~16le:J~VIJJe:J~nm.J'IJ'U1191hiueJtJfll1 
2.5 b"ll'U~bJJ(9)1 

3. JJ1(9)1l\91bb1~vl'Ue:Jlfl1Y'HbUUb~1J'J\91 ~6'!1JJ11rll\91bb1~vl'Ulrii'2 1~UU Ae:J bar bbfl~ psi 
.., 

4. mJmru61~1~661~vl'UfiJ.Jrihw11~~nfl ~1m'U 1 ;s'U 'IJ'U1V16~'U~1'Ufl'Ut!nm~ 1 6"1l'U~6J.J(9)J 
9 '\J 

.., 

5. 6lfl6'!U611VI~U~U6b1~vl'U6'1J.J ~1'U1'U 4 ;s'U 
'\J '\J 



-4-

1. btl'W~'W?i-;rw'l'1m?l~n ABS (acrylonitrile butadiene styrene) ~l'Wl'W 12 ~'W b~e:J1<bLJ'l:meru 
b tl'W lm -:J?!h;J 66 uu ~ li,l e:J-:J m 'l 6~tJ'W ~VIl-:JJil'W'l'1~-:J-:Jl'W 

" 
2. ffiu~\?1~li,le:J-:J'Vll'\Jln~''W?il'W'l'1nl?l~n ABS (acrylonitrile butadiene styrene) 6V1uH 

th:m uu b tJ'W6A~ u-:J~'W 11~~l'l'1~-:J-:Jl'W6UJ~li,l u-:J ~-:J biJ e:JLJ 'J:; n uu 6 tl'W n-:JV!'W [,ld.J 6bfll n-:JVJ'W[,l d.J~ u-:Jil'V'Wl\?1 6~'W~ l'W 

l'l'WcJnm-:J1:Wile:JtJn1l 25_5 6'll'W~bd..J~'l 
" 

3.1 ?lld.Jl'lf:lLJ~uV11'1VIl-:Jm'l~ltJ m:; 66?11 ~~l M 
3.2 il'V'Wlr11:Wtfe:JtJnll 6X8.5X3.5 6'll'W~6d.J~'l 

3.3 il'l'1D4~nT~~u?ll'l'VUr1 RJ12 m.h-:JtlutJ 1 'l'1D4r1 

3.4 ?lltJtll~f1!11Jlill e:J~l-:Jtle:JtJ 4 6~'W ~LJ'l:;ne:JUJiltJ'Vl~f1!11Jlru 9 Volt Vee, Ground, 

Si~nal1, Si~nal2 

3.5 iJVltll'\Je:Jbb?l\?1-:Jf.-Ji,lb6UU LCD ~iJ'V'Wlr11:!JuutJnll 2.5x4 6'tl'W\)16d.Jr1'l ~?lld.Jl'lf:lb6?lr1-:J 

~l'Wl'Wm:;b6?!1 ~~TVJ~ltJe:Ju n 6b[,l:;/Vl~e:J ~l'Wl'Wm:;66?!1 ~~l~~u 6<bl 66[,l:;/Vl~e:J LJ1mru 1 ~~l~ u'1um.J1 'W 
d 

66Ur16rle:J'l " 

4.iJb6U~6r1e:J~'VUr1 NiMH ?lld.Jl'lf:lf.-Jflr1n'l:;66?!1~~lhll:W~lnll 8.2V- 130mAh_ f.-Jflrlrlld.J 

d.Jl~'l~l'W CE (European Standard)~?lld.Jl'lf:lD'l:;~'l'1~-:J-:Jl'WJl1Ji ?lltJtll~f1!11Jlill e:J~l-:Jtle:JtJ 4 6~'W ~ 
lJ'l:;nuuJiltJ'Vl~f1!11Jlru 9 Volt Vee, Ground, Si~nall, Si~nal2 

5. ilb6f.-1-:Jf.-Jflr1'l'1~-:J-:Jl'W 1 ~~l'illn'l'1~-:J-:Jl'Wb6?!-:JmVJr1cJ ?lld.Jl'lf:lf.-!flr1'l'1~-:J-:Jl'W 1 ~~lm:;b6?lr1'l-:J 1~:W~l 
n1l 0.30 volt- 200 mA 6b6l:;~e:J-:Jil'Vmr11:Wue:JtJn1l 7.5X12.5X1.5 b'll'W()16d.Jr1'l 

6. 1Jd.Jmr1D4m:;66?lr1'l-:J vll-:Jl'W~66'l-:J~'W1~~lm:;66?lr1'l-:J 9 Volt il'V'Wlr11:Wue:JtJn1l 3X4.5X2.5 

6'tl'W\)16d.Jrl'l b~e:Jd.J~e:JJiltJ?lltJtll~f1!11Jlill e:J~l-:Jtle:JtJ 4 6~'W Au 9 Volt Vee, Ground, Si~nal1, Si~nal2 

7. i1Vl6le:Jr11~'Vur1 LED ~l'Wl'W 2 Vl6le:Jr1 ~mm'lm~e:Jd.J~DnuuLJmrumuAd.Jm'l~ltJm:;66?~1~~l 
' ' 

JiltJ?lltJtll~f1!11Jlru eJ~l-:Jtle:JtJ 4 6~'W AD 9 Volt Vee, Ground, Si~nal1, Si~nal2 

8. U'l'l'il 1 'Wn~ u-:J'l'1nl?l~ n'l'1~ud.Jr,hDr1u~l-:J~ 6 ~Dfllld.J 6tJm:; b'UtJU 
' 
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1. JJ~'Ll~l'Ll')AJf!l6'101n ABS (acrylonitrile butadiene styrene) ~l'Lll'Ll1:Wtie:mn1l 396 ~'Ll l~EJ 

1 o1r'lb::::nm.Jl U'WLA"J"'l6'1~l'~lbu'l.J~lfiB'lnT'H~tJ'Ll~b;s·mfl bbfl:t: 1 vJvh 
" 

2. JJlJEJb\91B1m:t:bb~\911'l')AJ~en.JbfltJ~mtJ1'Ll ~JJ~l'Lld'Ll1e:J'l.Jb~BlJm\91B11:Wllm1::::1:Wtie:mn1l 390 rpm~ 

m:t:bb~ 65 mA llfi:t:JJ6'1ltJ~runnruAl'l.JI"llJ~TUl'Ll 4 b~'Ll 'lb:t:ne:J'l.JrlltJ'1.1l61rurulru 9 Volt Vee, Ground, 
v v 'l v v 

Si~nal1, Si~nal2 bU'Ll~l'Wl'Ll 1 ~'Ll 

3. llm.JmrumuAJJm1~ltJm::::bb6'11'VJV1l l1Aru6'1JJu01V>l'ld 
' ' ' 

3.1 ~l:!Jl1bl'l.J~'l.J'VlfWil'ln11~1tJm::;bb6'11 'VJV111J1 

3.2 JJ'1.1'Ll1V11:!Jtie:JtJnll 6X8.5X2.5 b6(ltJ0\blJ\911 

3.3 JJ'jt\Je:J~\91n11~Bm1 B~l'ltJe:JtJ 1 'jt\Je:J~\91 ~JJ6'11tJ'I1l61bldbldlru B~l'ltJe:JtJ 4 b~'Ll ~'l.J1:t:ne:JuJlltJ 

'1.1l61bldbld1ru 9 Volt Vee, Ground, Si~nal1, S1~nal2 

3.4 'liB'l1~bb'l.J\91b\91e:J~'1.1'LllV1 AA ~l'Lll'Ll 6 rlEJ'Ll 

4. JJbb~tJ')AJf!l6'101n ABS bbuum-11'W~'l.J'Vl1-1~1'~ 1 ~l'Lll'Ll 10 ~'Ll b~B'I111'l.JLJ1:t:ne:JubU'WLA1'~6'1~l'~ 

bb 'U'U ~lfl e:J-1 n11l~ tJ'Ll~b ;s'~ nfl blfl:t: 1 'VJV11 
" 

/6. ~lil~~'U1~n'M~ ..... 
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1. '\J'l~ile:J'UJ11CJ~'U~TU'Vifll?l~il ABS (acrylonitrile butadiene styrene), d.Je:JbV1e:J{ ~1\9l'JT;;J~'U 
A11d.J?Il~bBCJ-1( tilt sensor), ~1V1'l1'.l~'Uil1'i'?!~Vle:J'Ubb?l~(motion sensor) bb!;1~ USB hub ~1'U1'U'l1d.J 150 

~'U b ~e::~ Hi?t11~?t'l'lr1 bb uu ~ 1!;1e:J~V11d.J~'U V1'U1 m 1 

" 
2. ~'U'Vim?t~nilvmlnVlmCJ'l't.J'Vl'l~ 'i.I'Ul~ bb!;1~~6l'U 

'U 

3. trm~CJ'U?t1m'l11'\J'l~ne::~u~'U~1'Ubb!;1~A~m'l Vl~e::~L.J5u~m'ln'.l~1'Um'lb~CJ'U 1 '\J'J bbmJ.Je:J~1~~1CJ 
~ ~ '.1 ~ ~ \91J w 1 Vi' n 'tf~ n 'l ~ u 1 w n1 1 fi ~ e::~ ~ 1 ~ b tJ w ~ w (91 e::~ w 

4. b~il'l~1Jf~'Unl'l~\91J'U1J11'U l'VlCJ1Y'11?1V1~ b'VlA1'U1!;18 bb!;1~ Aru\911"11?1\91~ 1L.J'Vi1e:Jd.Jjtl'Unl'lb~CJ'Ui 

Jf1'U6l'~Ad.J 1'Uil1'l~e:J?I1'l ill't/1 bb!;1~il1'l'Vh~1'UbtJ'U'\1d.J btJ'U~'U 

5. ~w?i1w'Vim?t~ n'Vi1e:JJ.Je:J'\J mrum~ 1 v1vhmm'l11'\J'l~ ne::~u bb uu~ 1!;1 e:J~ 1J1 12 bb uu 
' 

V I V V 

7.1 'IJ~;s'U?i'd'Ub?l~d.J6'11Vl~'Unl'lb~CJ'U1b'Vid.Jb~d.J ~1'U1'U;s'U?i1'U'l1d.J 320 ;s'U 
' 'U 

7.5 '11~1'1'1 LED (Power Functions Li~ht) ~l'Ud'U 1 '11~ 

8. 'U'l'l'l1 'U il~ e:J~'Vifll?l~ il'Vi1e:Jd.J BhO ~e:J~l~~ b ~e:JAdldJ b tl'U'J~ b D CJ'U 
' 

****************************** 


