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rirr.1 vrrrdrurr?Lqxrtuuupl :vrrn':rqr.rx.iorrroi uavd16nlr:ofrnarira-r :vuua?uFrulu:oaun :vll
Fr?1rnxlhiu1r!1,,,i#{{'ruvl'rr16on rriu ri.iv.ira:r6iruYrzu6ntv'hXrv3oldoonu!!rnqo{floLryruei r{lun'u fil

l:vno!6'runru#nrgruvltxd'ru Hardware tLau Software d'tdotrlil I

1.2 qfudilrifivrrrdru Hardware

- flr,lrirgrl:vil?atJalllu Freescale Qor[Q P5020, dual-core, 2Glz,32KB L1 data cache

per core, 32 KB LL instruction cache per core, 5t2 KB L2 cache per core, 2 t\AB L3 cache

total vGodn'ir

- at:l'nil6osio:sv'ix Hardware ltavoolllfrxtprofleiTerur,irufl'r{ Freescal.e QorlQ P1011

800NIHz

- flrarjrun:rildrtu'ra i GB DRANI , 128 l\lB flash rnemory u6olrfla'j'r

- ldl':arluilri Booting Application t-l:vtLreu s iurfr
J- aril1:fltf,arLrjo illu Gigabit Ethernet host interface, Ltav real-time interface r,jrultx l.ow-

[atency Gigabit Ethernet l/O interface tfr

- :o.iiu USB 2.0lunr: ufrrdoqar.iruv'r'i USB mass storage tri

- :oqYu6oriofioar:TouldcnN

- fi serial interface 2 port Ltuu UART (R5232/422/485) interface utolrnn'j'r

- :o{Yu Xil.inx@ Kintex@-7 EPGA"lun-'lloipr

- l^ Anal.og lnput B channels 1A-bit, 1O lVsps, differentiaI LLav 24 channels 16 bit

channe[s, 1 lvlsps, differential :o{YtitL:{Fr1u -10 fls 1O V r.ltofinir

- fi Analog Output 16 channels 16-bit, 1 A/sps :otY!u:s6'u -10 fi.i 10 V uav flivLLa + B

mn r,:io6a'ir

- fi OigltaL l/O 48 bidirectional channe[s, 2.5/3.3/5 V (single-ended) , 12 bidirectional

channe[s (R5422/485 type) to connect sensors with differential interfaces raiofin'jr

- :orYr f,n l/O, nr:air.i PWM nr:aYxfi'adruavnr:{n (errr:ravrdupr io ns), 4 x SPI N/aster
-i- :o{Yu 6 channel encoder interface(Inun-lrirr.iru RTI Blockset) r.l6olrln'ir

- :orYr 2 x Hall sensor input (lnuotrrjrriru RTI Bl.ockset) yiolrnnir
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- :o{Y1J 2 x reso[r",er interface 0pr€]Fl-'trirhiru RTI Blockset) violraa'j't

- :orYu 2 x SSI interface 0erufr'lritriru RTI B[ockset) u3olranir

- :o.iYlJ 2 x EnDat interface 0erafridrr.iru RTI Bl.ockset) viariranir

- :0.::-r Nlutti-channel PWI\4 (loum-lrirr'iru RTI Bl.ockset)

- :olYl Block commutational pWH,l (loufriritriru RTI Blockset)

- arrr:ar{lurrycitsiruh,'lhIfii sensor t6't channeI irurn 12 V, max. 3w/250 mA (fixed)

uio:rrnnir

- aur:ar{luurvrirdrutil"t#rir i"nror tpi t channel 2 fir 20 V, max. 1. w/2OO mA (variable)

unn'ir

- 6lu't:aLtaonaflluvfl.t:lt'xruilruvtt Programmabl.e buzzer L[av Programmable status

Lt Ds ki
- fl:vtltlflorriunr:"uhuutut.r Kensington@ lock r,16odn'jr

- fi :vul:vllun:uiou1u6'ruuul Active cooling (temperature-controtled fan) v6oda'jr
! , tt- ar:rr:nrfrolrio#uqr.Jn:airiruvn.r Connector rutltlrirrln-tfrId zx Sub D 50 l/Connectors,

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

l/O), USB Type A (for data l.ogging), 2 x 2 banana connectors for sensor sup6;ly violrna'jr

t.a qruaurifivl{d1u Software

- fi Real.-Time Interface (RTl) rfioliitruir:rfruTr]:un:r I/ATLAB ttav Simulink

- fiIrJ:uun:lr{ruiloanrurll:ulruFr?1JFrlr xrotnoi ( RTI Electric lt/otor Control Blockset)

- flIr.1: ua ::r;{rr.r:-r 6 er rio rir!?r'r{ Ethernet t6' ( nl Ethernet Blockset)

fi}l:urn:rLe{ruYrairrnr:ufiourior'iruur.i Can Bus RTI CAN Blockset

- fi}l:run:rr{rr,rYr-rairtnr:rflo:Lrjor.iruur{ CAN lvlultillessage Btockset

- fl}l:rrn::rr{rr.rirufrr:doxrauuu Reat'Time riruux USB Data Loqger ki (nrt USB Fl.iqht

Recorder BIockset)

- fr}J:ila::rdrr,rYraixlr-i:!1fl:iluu FPGA (RTl FPGA Programming Blockset)

- fi qjfl onr:ldtrunrurtilui,r:^ onruro-inqu I to

- rirUu(trsfrarfironar:rurirdrnil{lupirunru\irvrjruTFrun:sqrnririu#2fin tfioavorn*iiar:

rBnr:lra-rrrg

2. retLrdo{ruaciTaiuaonuuu:vuunluqsJuuuilnfll qiluru 1 uo

r.l: v n o r.l"lr-l eir u : r u a v t6 u otririo s n i r oi fi

, fiyrirurl:ulr'ra,.rana1r (CPU)tfro 4 imuv#n (4 core) viada'ir fivil:anrrrsir Cache til

rjosair B IMB lerafrnruu5r#ryryrruurfrnrduorutrirjounir 1.0 GHz

- flyilrsor1lsirt{r:or tnnnal tf,n DDR3 fiflturntilrioua'ir B GB uiofin'ii

,ffi|, ofurl'
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qla:rrir{r:ordorn (Hard disk) tfrpr SATA ruroer:rrq"Lrirjosn'jr I TB frnrr:u5::or,r 5,400

:orrjourfi r.n6oqrJn:rri;{r:ot{o:rhtflo Sol.id state fie':'r:rnhiriounir 250 GB r.riodnir
d, ! , d r d 4- l.r?Jo.rt1Jol.rna:v!Ljto3odlu (Network interface) tir.Jl 1Ol100/1000 Base-T vBona:r atL'ru

adxriou t rior
!,- ar:l:nrilorrjo:vrr WlFl 2.4 GHz, IEEE BO2.1L b/g/n r,i5onnrr

- fi:srr:nr:uflo:rrjoodrsfioud'{fl USB port, HDtv4t port

- v#rqoruaorzua firurnhiriornir tq fl? vBofinir

- fir:it{rurrtYara

- :vurJfrrifinr: Window 10 Professional nrr:itEr 64 bits r,riodnir flfrt?vrBq1a6'ortuavtri

sirn-ou:ar1{sru

fi n r : YrrJ : v riu 3 u 6rifl u : v u v ir a rlri rio u n'j r t fl

. x d<d A d 6 0 0 il ,ug. 106fifi 6uraairnaidtaiunruaunr:drtruratlaunailv{fir qiruru z rntar

3. t fi aso:nrodrfrr rj:vnoudrcr

3.1.1 flqn lnsulated Gate Bipolar Transistor (IGBT) It4odul.e dru:u 3 m-:

3.1.2]GBT ruriavfr'rflfrrioul:{Fi1.J vce lpiarao 1200 V frfiprn:vuta Col[ector current

tpihriounrr so n v6odlir

3.1..31c8r frn6'rlunBL:v1r'ruFr'r'r:.riouovafrri:Llnriorrfrnar:vtruorn'rFl

3.1.4 pr-':rfirrJ:vq DC'l.ink rJ:vaorr-.fir,ffu,-lrr16r6nTn:tariturpr:r:rtririoBil'jr 3,000 tr

1n:1,'l rYn fr f,n ru:r d'utilrio u nir 400 v raBo 6 n'i r

:.t.s frfrrd'ruurururntrifioun'ir qz flIa1oxiil r.aBodnir dorururiufi"rrfrul:vq DC l.ink *ri

-di
a s n-: 

"rfr 
o rJ Yr.l d l.r n a r o.i rr: i niu fr n-r u fr r, il : v q]'

:.t.o fu-inated bus Our ri,r,nr.rutorurJuyu'rtririoun'ir 0.5 l.r.r.r. viodn'ir

3.1..7 ar:u Bus bar u{Juiaq Epoxy rn q vBodn'jr
f.

3.2. fiero:riurnsr

a.z.t kirruirurilu:rpiudur,lvrturn"Lrjrjosnir 5v,1,2 V, 15 V via 24 v r.16odnir

3.2.2 dqrytuaoineirudur,lufrtrHotrhiouair 0V tuav s v r,riodn'jr

3. 2. 3 tu:': 6'u lorr,4v1ufl tu'r erhirjo u n'j r -9V *n v t sV r,r3o6 n'jr

3.2.4 finr:ruunn:rrri (Galvanic isolation) :vltirrnrodulnntrirnrotorl4qli

3.2.s frrjr Propagation delay time kiuiu tto ns ra3odn'jr

3. 2. 6 fi : s r rfl o s fru n : v ra r fr ulu I c gr ldn r: n : : q r-o *:r flTu vce rni o 6 n'i r

3.2.7 da;ayuru6'rrfiou Fautt.u{Jurllr-r Open drain fittL1:n:o.rYln:vttaa.ian S mn r.,i6odnir

:.2.4 frtraryegrrueirr,rYr.l Reset Lv'nnr:ai FauLt firfinflu ,.1 I%/ i-il /
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3.3 rclu r"r,o i{o n :v ua ura v rr:r 6'utv,hil r

3.2.3.l rturtoirt"rYr{ern:v*atl"h,Xrlurearfl?ouLounoilnuldvn-nnr: Hal.l effect drulu 3 rfl

3.2.3.2 r,uurtoi6{'riur-nuu:rd'utv,hilrfi'f':tar:Lornofleruldvn-nnr: Hall. effect qilu:u 3 ro

3.2.3.3 rcluutoii{rYuioru:s6'uty'hilr DC l.ink voltage 1oul{u#nnr: Hal.I effect qiru']u 1 tn

+. uornoftv'hilruuu PMSM 2.2 kw qiruru t 6'r

a -u ,

:IilayroErFtxl'l t1l

rirdrlrtfirurorplurntririourir 2.2 kw

druu:r6'utr,"hfrrtririoair 48 v

- n:vuatl"hXrtririosnir 5 A

, nruritl:ortrhiosair 1.500 RPNI

-dio5. xrorno5ruuuailr 1.5 kW siruru 1 ar

- tfrorounoi , rLolnoiryfluril'r

, rirfri1r,^h,Xruordr,lntrjriounir : 1.5 kW

:vrrrr:rpiutyir,Xr : 380 Vac, 5O/6OHz,4 Poles, 1450 rpm

o. uorsroflv,hilrtiurj:tdril (Brushl.ess DC Motor) 2.2kw qiruau t 6'r

- rirfrwrrr6'rurorsilnrmt:"irioun'ir 2,2 kw

- tiruu:rd'utr,,,hXrturiouir 4E v

- n:vua"Ll'ilXrtririounir 15 A

- n':ur5r:or:tririounir 1,500 RPI'I

- ru:r{inhiriaua'ir 6.96 N.nr

z. Tr,ranlv'lflr 50 Nm. vriourfiurqloiiorvroin qiluru t 6'r

d o) V

:riJavLauaxt't Ltl

- turoir:rf,fl : :rraa'iruBolvirfii 50 N-rn,

- erur{::ar"[unr:u:ru : rrnairviorvirn-r 4,000 rpm

- rirn':r:raafror : o.ro/o r.liofinir

- Output sensitivity : 1.0 1.5 mV viodadr

- Excitation voltage '. 12 VDC r.rio6n'jr

dJ
B. :'ruauLorjoou 6l

fi qjfr onrr*rlr,ruvionrrgrdr nqu ri'ruru 1 tn

- flnr:Yrtl:vriufrudr{h:suvnar0dr.rrior t tJ r7rnrn'iufir:rqilr:louri6:ra5ql

\,Kk
I .t'r

$1tr'J

lJ



fl nr:or:rnr:ld'irutilfiouair t nir

riryuorir:Lornralu 180 iu nio:rarBnnr:ld'iru eu artrit'rnin1ula0uruuudan-slvri

a:+{,r
:

a ru v a i a r a fl io n a r u n S:r rv ri r,t u r du uvr nlu1a E : r Er:r'i n a

- r,rfin rnruq{nr:frqr:ilrn'o 16o ndo rauoTnul{rnruq4:rnr

tf

v!

J

t

,ft' 'h'l/

It u


