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1. "lf~eieimb'U'U-a::'U'UF11'UF1um1V11.:11u"11ei.:imuau1P1'1'V'lw1.ffua.:i ;ij1u1u 1 "lf~ 
q 'i 'ti q 

i.1 11E.Ja::baEJ~vf11'1J 

b U'W'll~ bA~ei-:iileiG'f 1V11'1J 1-Ueiei rm 'Um~'IJ'\JATU-Al.l ?\'1V11'U'Ll".i~~1n l?l'1.if-:11u?\'1V1foeieirnb '\Jm~'IJ'\JA'"J'\JAl.l 
'I q "1" 'I 

~1-!l 1 'Vl1-:1~1'WA1'\Jfll.l~'Wt.J'WM 'a~'U'UA1'Uf)l.lll€1bl?l€1{ bb~~fo~n'V1'5€1Un~n1;;i'.:i ';i~'U'UA1'Ufll.l 1 'W';it\t.J'WM 

';i~'U'UA1l.JAl.J 1 m~'U'U'V'l;;i'.;J.;J1'1.J'Vl1-!l b~eJn b 6ilt1 n-:i'!Xt1~l.J?l1V11'U~~l'l 1'V'lV11V1'1ei1.if eiei n bb 'U'\J bA~eJ-!llJeJ bb 'V'l'Vl ~ b Ut! !9lu ' . 

1.2 F1ruauu~'V11.:1~1'U Hardware • 
- iiVIU1t.JU".i~m~~~bb'U'U Freescale QorlQ P5020, dual-core, 2 GHz, 32 KB L1 data cache 

per core, 32 KB L1 instruction cache per core, 512 KB L2 cache per core, 2 MB L3 cache 

total Vl1ei~ffl1 

- ?11m';it1~~~m~V1i1-:i Hardware bb~~Aeil.l'W1bl'leJTim~t.J~1'W'Vl1-!l Freescale QorlQ P1011 

800MHz 

- iiVIU1t.JA11ll"il1"1.J'W1~ 1 GB DRAM , 128 MB flash memory V11eimnn-:l1 

- 1.ifn~1l'Wn1'5 Booting Application U".i~mru 5 l'W1Vl 

- ?l1m".imzjeil.J~€1 ~1'1.J Gigabit Ethernet host interface, bb~~ real-time interface ~1t!'Vl1-!l low-

latency Gigabit Ethernet 1/0 interface 1~ 

- ';ieJ-:!1'U USB 2.01t1m'5 btl'U6ifeJ~f!~1'W'Vl1-!l USB mass storage 1~ 

- ';i€1-!l1'U~~~€1~€l?l1';ib~t.J1.if CAN 

- ii serial interface 2 port bb'U'U UART (RS232/422/485) interface V1'1eimnni1 

- ';ieJ-:!1'U Xilinx® Kintex®-7 FPGA 1 t!~1'U€1{~ 

- ii Analog Input 8 channels 14-bit, 10 Msps, differential bb~~ 24 channels 16-bit 

channels, 1 Msps, differential '5€1-:!1'Ubb';i-:!lii't! -10 fi-:i 10 V V1'1ei~ni1 

- ii Analog Output 16 channels 16-bit, 1 Msps ".ieJ-:!1'Ubmlilu -10 fi-:i 10 V brn~ m~bb?l ± 8 

mA V11ei~n11 

- ii Digital 1/0 48 bidirectional channels, 2.5/3.3/5 V (single-ended) , 12 bidirectional 

channels (RS422/485 type) to connect sensors with differential interfaces V11ei~n11 

- '5ei.;i1'U Ul'l 1/0, n1'5?11'1-:1 PWM n1';i?l1'1-:1~~'61brn~m';il~ (A11ll~~b~t.J~ 10 ns), 4 x SPI Master 

- ';ieJ-:!1'U 6 channel encoder interfaceCl~t.1&-:iri1~1t1 RTI Blockset) V11eimnn11 

- '5€1-:!1'\J 2 x Hall sensor input Cl~t.1&-:iri1~1t1 RTI Blockset) V11eimnn11 



- 1€J'l1'U 2 x resolver interface (il?ltJ~'lA1~1't..! RTI Blockset) Vl1€J:IJ1flfll1 

- 1€J'l1'U 2 x SSI interface (11?ltJ~'lA1~1't..! RTI Blockset) Vl1€J:IJ1flfll1 

- 1€1.:Jfo 2 x EnDat interface (11?ltJ~'lA1~1't..! RTI Blockset) Vl1€J:IJ1flfll1 

- 1€J'l1'U Multi-channel PWM (11?ltJ~'lA1~1't..! RTI Blockset) 

- 1€J'l1'U Block commutational PWM (11?ltJ~'lA1~1't..! RTI Blockset) 

- ?f1m1mll't..!bbV!~.:i~1t1\v.J1Vfn'U sensor 1til 1 channel 'IJ't..!1\?l 12 V, max. 3 W/250 mA (fixed) 

V11Bmnn11 

- mm1mll't..!bbV!~'l~1t11v.J1Vfn'U sensor 1til 1 channel 2 ~.:i 20 V, max. 1 W/200 mA (variable) 

:IJ1flfll1 

- ?11m1mb?fl?l'l?f'11't..!~fl11vl1'l1't..!~1't..!'Vl1'l Programmable buzzer bb(;'l~ Programmable status 

LEDs 1tif 

- lJ1~'U'UU€J'ltl't..!fl11'1Jb:Wtlbb'U'U Kensington® lock Vl1€J~fll1 

- :W1~'U'U1~'U1tlrrn:w1€J'W1'Wl'i'1bb'U'U Active cooling (temperature-controlled fan) Vl1€J~fll1 

- mm1mzj€J:W~€Ji1mp.Jmru~1't..!'Vl1'l Connector bb'U'U~1.:i1\il.:itl1til 2 x Sub-D 50 I/Connectors, 

48 x BNC 1/0 connectors, 4 x Sub-D 9 1/0 connectors , 3 x RJ45 for Ethernet (host and 

1/0), USB Type A (for data logging), 2 x 2 banana connectors for sensor supply Vl1€J:IJ1flfll1 

1.3 \Olrua:wu~m.:i~1u Software • 
- :W Real-Time Interface (RTI) biilB1-if.:i1u11:wn'Ub't.hbbm:w MATLAB bb(;'l~ Simulink 

- lJbU1bbm11r.11V11'U€J€Jflbb'U'U1~'U'UA'J'UA:W :W€Jbt'l€J1 ( RTI Electric Motor Control Blockset) ' . 
- lJbU1bbm:wr.11V11'U&ll?l~€J~1't..!'Vl1'l Ethernet 1tii' (RTI Ethernet Blockset) 

- lJbU1bbm:wi.11V11'U?f11-:im1bzj€l:W~€l~1't..!'Vl1'l Can Bus RTI CAN Blockset 

- lJ'ltJ1bbm:wr.11V11'U?f11.:im1bzj€l:W~€J~1't..!'Vl1'l CAN MultiMessage Blockset 

- lJ'ltJ1bbm:wi.11V11'Ubn'U"ifmJf;1bb'U'U Real-Time ~1't..!'Vl1'l USB Data Logger 1tif (RTI USB Flight 

Recorder Blockset) 

- lJbU1bbm:W~1V!l'U?f11.:i1tJ1bbfl1:W'U't..! FPGA (RTI FPGA Programming Blockset) 

- :W~:W€lm11-il.:i1:im'en1'Vlt1V11€Jm'l':f1eJ'.:in(]'l':f 1 '1/l?l 

- 'U~,;vie'.i''IJ1t1~€l.:i:W b€Jfl?f11bb~'l~'lfl11b liu\911 bb 'Vlml'1V1ti1t111?ltJ\911'l"il1fl'U~,;'Vle'.i'e.J~\91 b ~€J?f~l?l'Jflbbri m1 
~ ~ 

tJ1~n€l'U 1tJtif1t111t1(;1~ bBt11?l hltl'€lt1n11\il.:itl 

- iJV1ti1t1tJ1~mf;1e.Jf;1flm-:i (CPU) 'llill?l 4 bbfl't..!V!~fl (4 core) Vl1€l~n11 iJV1ti1t1m1:w~1 Cache hJ 

tl'€lt1n11 s MB 'bl?lt1:WA11m~1i1qiqi1rumwm~u~1uhltl'Bt1n11 i.o GHz 

- lJV!U'Jt1A11ml1r.111€l.:i (RAM) 'llill?l DDR3 ~lJ'IJ't..!11?l1llu€ltJfll1 S·GB Vl1€l~ffJ1 



- €1Ufl'Hui.'111e:i-:iie:iiii;i (Hard disk) 'l.ltJ~ SATA 'l.l'Ll1~1"111ll"imJtl'mm11 1 TB ~f\11m~11e:iu· 5,400 
' " ' 

1e:iul'le:it.!1V1 vt1e:ie:ii.Jmrur:111e:i-:ioile:iii~'l.l'il~ Solid state ~1"111m11:iJtl'e:itJn11 250 GB vt1e:i~n11 
' " ' 

- :W-de:i-:ibzj€1lll'le:i1:::'U'Ubfl1e:i-d1tJ (Network interface) bb'U'U 10/100/1000 Base-T vt1e:i~n11 "il°1'Ud'U 

e:i~1-:iue:itJ 1 61le:i-:i 
d I .:::!!! .c:::::{ I 

- 6'l1m1m'l.l€lllM€11:::'U'U WIFI 2:4 GHz, IEEE 802.11 b/g/n V!1€1~fl11 
' v 

- :lJ1:::uum1b'lie:iiil'le:ie:i~1-:iue:itJt;i'-:itl USB port, HDMI port 

- vttl'1"ilmb6'l~-:1(;.Ji;t :W'l.lm~ 1:iJue:i~n11 14 '6'1 vt1e:i~n11 
- :Wb:iJ'1vlbb'U'Ulfa1tJ 

- 1:::uuu5u~m1Window10 Professional rn1m~1 64 bits vt1e:i~n11 :lJ~'l.l~Vlt~n~e:i-:ibbi;i:::1:iJ 

"il1n\?lni;i11'if-:11'U 

- :Wm1-ruu1:::n'U~'WA1blJm:::tJ:::rnn1:iJ'!Je:itJn11 1 tJ 

3.1 'l.l~Vl\?16'l€1'U1:::'U'Ufl11~~fl11bb'UMbM€1~ Battery Monitoring Central Unit (BMCU) "i\'1m'U 1 'l.I~ 
' ' 

bbi;t::: Local Monitoring Unit (LMU) "il°1'Ud'U 2 6/l~ 

b U'U'U €1'~~611vt-ru~ ~ m1 bb u Mb M€1~'l.l'il~~ btfoii 1e:i e:i €l'U i.'11vt-rue:i M?l1vtm1ii tl1'U tJ'U l'l mm1 mB-:i-ru 
' 

3.1.1 6'l1ll11fl'l.111"ilbb'UMbM€l~~bBtJll1~ 

3.1.2 1:::uui.J1:::fl€l'U~1tJ Battery Monitoring Central Unit (BMCU) 6'l1m1mzj€lll1'1€l Local 

Monitorino Unit (LMU) 1~€l~1'1U€ltl 32 'l.l\?l bbl'li;t:::'l.l~~~fl11bb'UMbM€l~1~1"11€l'Ul"li;tll€l~1'1U€ltJ 3 (i-:i 8 b'@~ 
::, 'I "I 'I 

3.1.3 iil"l11iibb:Wt.!tl1 ± 2 mvoc vt1B~n11 ~bb1-:11'1t.!1'V'lYl11'Ll-il1-:i o - 5 voe 'l.1€l'1b"lli;t~ vt1B~n11 

3.1.4 :lJ'l.l'U1~1"111ll"il 1~6'1'16'1~ 1:iJue:itJfll1 2,000 Ah 
' " ' 

3.1.5 ?l1m1mzjBiil'lmb1-:il'1'Ll1'V'JYl1boil1 12 voe (9 - 14 voe) 

3.1.6 m:::bb6'l1-li-:11'U'U€l1~ BMCU U€ltlfll1 150 mA 

3.1.7 :W6/l~b~'Ub61l€1TI'Ufl11M11"il~'U~ruvt3Jil'lf'il~ Thermistor €1~1'1U€1tl 2 6/l~ (NTC Type, 10 

KO ~~ruvtJJil 25 €l'11"11b61li;tb"StJ?l, f3 Value: 3900) 

3.1.8 ~1'Ufl11Vl~6'l€l'UM1llll1M1)i"1'U EN 61000-4-3 (80 - 1,000 MHz)~ 200 Vim, EN61000-

4-4 (4kV) vt1€l~fll1 

3.1. 9 ~1'Ufl11Vl\?16'l€l'UM1llll1M11i1'Ufl11i1'U6'l:::b 'ifi€l'Ubb'U'Ui.'lll EN 60068-2-6 ( 10 - 1000 Hz) 
"" ' 

3.1.10 :Wbl"l~e:i-:ivtmtJ-rmmmM1io1ml"l~m 1-il1 'V'l~1 CE 
"" . . 

3.2. "!lflb"lieJ3J~eJ~1Vii'u'Vlftf!eJ'U'i:::'U'Un1'i-.5'ftnTm'U\9lb\9leJ~ Battery Monitoring Central Unit 

(BMCU) bbi;:t::: Local Monitoring Unit (LMU) 



• 

.c:::il. ~ d d I O 

3.2.4 ~'V'lmM RS232 Port b'V'l€Jb'llfl~Mfl "il1'W1'U 1 'll\Yl 
' 

3.2.7 iJ?116'161l1'Lin1'abU\YlU\Ylf11'.i1oU·:n'U~\Yl Charger "il1tn'U 1 ~\Yl 

3.2.8 iJ?116'161l1'Lif11'.ibU\YlUIYln1'.iH..:nu~\Yl Discharger "il1tn'U 1 ~\Yl 

3.2.9 il~tlmru Cor:npact ~hunts Lithium BALANCE b~mzjei£~eJ'd\l"il'.i "i\'1mu 1 ~\Yl 

3.2.10 iJ'll1Y1bb'Vlci\l"ii1t.11'V'lvhmtbb6'11'1'.i\I bb'U'U DC to DC Convertor b~m~t.J\11\l"il'.i "il'1tn'U 1 'll\Yl 
' ' 

3.2.11 il'll1Y1bb'Vlci\l"ii1t.11'\"Jvhmtbb?IM'.i\I bb'U'U DC to DC Convertor b~m~t.J\11\l"il'.i "il1tn'U 1 'll\Yl 
' ' 

3.3.1 iJ'1J'U1\Ylfl11~"il 20Ah 'Vl~fl~ff.h 
' 

3.3.2 bb'.i\l~'U~fltlfl'U 3.2 bJG'l~'Vl~eJ6'1\lffJ1 
'U 

3.3.3 bU'U'lltJ\Yl Lithium LiFeP04 'Vl~fl Lithium ion 

3.3.4 'll\Yl bb 'UM bMeJ~'l.l'.it neiu b U'Ubb ~ n ~1t.JeJG'llJ b iit.1~ 1th 1 'V'l~ b ~eif111~?1t1Y11n 1 umWI\YlG'leJ\I 
' 'U 

. . ,, 
3.4 "ll\Yl"llT~"ilbb'UVIbVIfl'i ~1'WTI..! 1 "ll\Yl '.i1m'l~b~t.J\Yl~\IU • • 

3.4.4 il'.it'U'UUei\ln'LI'.it~'U IP67 

3.4.5 iJ'1l'LI1\Ylbb'.i\l~'U~'U'V'lM 90 - 265 VAC 
' 

3.4.6 il'1l'LI1\Ylf111~mum'ij1-li\11u 45 - 65Hz 

3.s "lllY11vmlYlm'.i'Vl\YliiteiueitJn·Hu'Vl1.:i~1ucnuEJuvi1vJvh ~1u1u 1 "ll\Yl 
' . ' 
3.5.1 ~mMeifl'V'l~1bbuu~"llumG'l?1 '1l'LI11Y1bb'.i\l~uhhi'eit.1n-:l1 48 v mtbb?11'V'J~1hlt'.fmin11 10 A 

n161'11'V'l~1 hlt'.feit.1n11 1.5 kW 

3.5.2 nciei\lfl1'Ufl~UmG'!?!hhi'eit.1n-i1 1 o A ' . 

: 

Administrator
Sticky Note



3.5.5 ~"llW!b'U1flbVl1 '<il1'WTW 1 "llWI 
' ' 

?jl.J';j')fl'W~ BMS bb6'l~?l1iJ1'rn ~.:JA1'W111il bMe:J1'1leNbb 'UM bMe:J~1~ b -il'Wbb 1-!l~'W 1 'V'lvh, e:JillVl.f1il bb6'l~elM11fl11'lh~mrum1 
' 'IJ 

'1Je:J.:JA1 SOC (State of Charge) bU'WM'W 

3.6.2 ~m1Mei'U?l'Wei.:i bbii'l~ m1bb{).:i b~eiwil1n b V1Mm1ru~bnwi~'W 1wi ~~.:iri1:u1nm 6il'nw 
' 'IJ 

.c::t d .. 
3.7 711:1iil~bell:IW!el'W 61 

3.7.1 ~ri~eim'l':l11vmV1~eiJ1i'l':l15.:inn'l':I '<i\'1m'W 1 'liwi 
'IJ 01 ' 

3.7.2 ~m11uu1~n'W~'W~1blJtm~mxrn1ei~1.:i'W'ei~ 1 u 1!u:u1n1''W~M11:u1uiieirnbG'i'1b?l~:u 
3. 7 .3 ~ b?l'Wm1fl1Mei.:i 1~-ru m1 bb~.:i~.:i b U'Wl'l1 bb 'Vl'W'<il1V1tl1~1wi ~M1.:i:u1n~~~ MVl~ei 1~-ru fl11bb~.:i ~.:i:u1n 

'IJ 'IJ 

1'11 bb 'Vl'W'<il1V1tl1~ 1 mh~ b 'Vll"l 'W~eiiinuV11!.:i~ei bb?lWl.:Jfl11b U'W 1'11 bb 'Vl'W'<il1V1tl1~~'Wbb 'W'Umb ~eitb~neiu m1~:u 11ru1 

3.7.4 ~m1eimiim116if.:i1'WhJ'W'ei~n11 1 fl~.:i 

3. 7.5 n1V1'Wwici.:iiieium~L 'W 180 1'W 'W~€lil?l1TIMm116if.:i1'W ru ?l1'1!1l"ll1b 'Vlfl fo 16'l~m'W~'W~?l:ifo1 ml 


