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3.10 diudeiaue dosasmzifouluszuudndodndraningdiedidnnsefind (Electronic
Government Procurement: e - GP) ¥83n3uUgy3nang -
3.11 gBudeirusdesliogluguniudlivansin@seiuseine visuansdaydsesusedel
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Lm'a:ﬁmﬁqﬁaﬂa@hlail,ﬁumwﬁumwc{j fyaendeduluanildnufinaznssuns Ju.a. fmua
3.13 Muuagusalddesnin 30 Ju
4. FUnUUMTOAANBRUTIRANIZYD IR AT
41 AUANBAINIIRAIUTITALITVDINUI8S1889 ECU (MicroAutoBox IIl §u
1403/1513/1514) dwmiuldilumitensuqu VCU d1anq
4.1.1. Neazdeavily
L‘f;lusqmLﬂfﬁaaﬁaéﬁw%’ﬂ%@aﬂLLUUﬁzwmmu wazUszgnaldauesnuuussuuAIUAN
A9 1wy szuuevaulusasud awnsaldunumieaiuau (ECU) Wonaaaunifinisyianues
szuumuAnluanInlIndouass
4.1.2. swastduannavaiea
4.1.2.1. fimhedszanana Texas Instruments 1.4 GHz %3090
4.1.2.2. inrsA1ud1vun 2 GB DDR4 RAM, 64 MB flash memory
4.1.2.3. @1150AAR8UABNNIABI IAKIUNG Gigabit Ethernet connection
0.1.2.4. @a3n50ideuse real-time interface N9 Gigabit Ethernet connection
o
4.1.2.5.5993U Automotive Ethernet connection
4.1.2.6.5845U USB 2.0
4.1.2.7.5995Un1580a 5K CAN 6 Channel
4.1.2.8. 5935un3deastu LIN 3 Channel
4.1.2.9. 5993un3d0a15W 1 Serial Interface UART (RS232) 3 Channels
4.1.2.10. fi5ealngd 1/O (Real-Time 1/0) sivii
- Analog Input 16 bits 32 channel $895UWSAY -10V 83 10V
- Analog Output 16 bits 8 Channel 5895ULTIAU -10V §19 10V, nSzua

8 mA 949 +8 mA



- Digital Input 24 Channel $833U I/O functionality: Multi Bit In, PWM
/PFM In, Digital Pulse In, Digital Incremental Encoder In, SENT In,
SPI Master
- Digital Output 24 Channel $945U I/0O functionality: Multi Bit Out,
PWM/PEM Out, Digital Pulse Out, Multi-Channel PWM Out, SPI
Master
4.2. puaENUANIEUEITALIS TuganIuANLBINasNILaaaU DS1553
4.2.1. ywazBeaiily
lugaruruuawesnszuaadu DS1553 Wuluga 1/0 w@sudmsunisaruaulasi
Toivlenge
4.2.2. SwazldunnevAla
4.2.2.1. Analo; Input 8 channel sae5unsIFuAUSUAT G dBYaNYILAS £5 V, £15
V, £30 V
4.2.2.2. Analog Output 2 channel $845ULSIAU-10V 019 10V (LWUY single-ended)
Y58 -20V 24 20 V (uu differential, reference to GND)
4.2.2.3. Digital Input 8 Channel 5995ULSIAU OV - 5V @ru1sausuailanae
faWYInIs
4.2.2.4. Digital Output 16 Channel $895UKIAU OV - 5V
4.2.2.5. fldrudousiofiu Resolver mmasiBunvasiuvis gean 16 Tn (@uogiu
ANULEIDILBLADS)
4.2.2.6. Tunasdrgludmsuiduiges 12V nszuagedn 50mA uie 5V nssuegedn
50mA
4.3. pausudAnieiuasaund gunsaiifeudefuiaiottsdess CAN FD (DS4342 CAN FD
Interface Module)
4.3.1. swanduaily
dSPACE DS4342 CAN FD Interface Module (FD = Flexible Data Rate) 4989 CAN
Sasvanaros duudartesanunsalddmiu CAN FD wise CAN 1¢ saueilertunsdnnsiedorne iy
Hendunisisenldnunasieddunisiinnisyinay Dsa34a2
4.3.2. 8aziduamanaila

4.3.2.1. flugansilionsia CAN/CAN FD 3 2 dosdeyaynos



4.3.2.2. Tlunan1395393udnluliives Industry Package (IP) dw5U MicroAutoBox
1507 #3elnun COM #59015981%5U MicroAutoBox 1512

4.3.2.3.5995UM 519U RTI CAN MultiMessage Blockset

4.3.2.4.5995U ISO CAN FD and non-ISO CAN FD

4.3.2.5. Switchable termination circuit (@3150MuUAAlAAIELDNALIS)

4.3.2.6. a111305995Ulumsansesedne 15O 11898-5 uazlnuandsaus

£.3.2.7.@1113505033U 1SO 11898-6 partial networking

4.3.2.8. 81115715845 ISO 11898-2 CAN %38 CAN FD leivnvosdeyains

4.4. AaNUANI9AUYaNIILIS ConfigurationDesk
4.4.1. sreazideniialy
finsmAinlunsimune 10 wazideusevesiieddures 170 Whiuluea Tnsananse
InssdunadIasEnIgUnsalneuen (Wu ECU viselvan)iu I/Ovseluing
4.4.2. s9azlduaniamaiia

4.4.2.1. filsfdunsimunauuunsiiin awnsadeuseiiadduyes 1/0 Whiunesn
valuina

4.4.2.2. @unsnmuuaai 1/0 g 100 Wandu

4.4.2.3. Tnlnladluna dwsveSurenesavoslunaivdunsimse

4.4.2.4. aansafvuandnensensawad lnaloudesuusasilsidu 170

4.4.2.5. 5095uld9uiuluna MATLAB®/Simulink®/Stateflow®, 112831809013
91U (FMUs) wag virtual ECU @ suszuu SCALEXIO wag MicroAutoBox
I,

4.4.2.6. 9aWawI51@30 ConfigurationDesk CAN Module dwsuruusainissiass
Ua CAN wag CAN FD

4.4.2.7. 4oWAI31@30 ConfigurationDesk MultiCore aunsauusluinasanainiu
iauenluvhauuuusazaes nsdeansseninslunamaniy aimune
lu ConfigurationDesk

4.4.2.8 ¥oWALI5L@50 ConfigurationDesk MultiCore qﬁaémﬂwmwuﬁwaaq
dnsuldlunsdadlunaierdnduneundiadunanun gﬁé‘ﬁumﬂwﬂ

wuudraedldieseyinSubsystemlafiazduinsiuduvunedla aindu



luimaszgnudsesnifuliidlunaiiusnaniulagsalui® nsdeanssening
lunavzgnlaulagdnlugdfann Simulink Tés ConfigurationDesk
4.5. AaNUANINAIuYaniLIg ControlDesk
4.5.1. wazduavily
suladdunsiauifindesnisiadediofiavwansegne Inisddaunannesy
aansavhmsingeuigulayidadelu ECU lniguiudumesing ASAM umsgiu
4.5.2. 518azdunN9iia
4.5.2.1. Juauinnislusianuazn1svaany
4.5.2.2. @11130I0 A Y ULAS L AAINATBINITNAADY
4.5.2.3. @un30indgya runiunanla
4.5.2.4. a1unsodansnsvuuvassunula
4.5.2.5. 9945UNNFYNUNTHAAINATIN VEOS %38 SCALEXIO
4.5.2.6. @ansouansunuiiionansanin GPS I¢
4.5.2.7.3 Measurement Data Pool
4.6. Qmﬁuﬁawﬂa(g’lu‘daWﬁLn% ControlDesk Bus Navigator Module
4.6.1. eazBunvinly
lugadiuyszneuiitiedamsiuussiaminsvesdoyadwsunnunanresalulusien:
CAN uag CAN FD messages (52uf19 J1939), LIN wlsudisefiinuay FlexRay PDUs fifnuuneidie
Bus Manager, RTI CAN MultiMessage Blockset, RTI LIN MultiMessage Blockset %58 dSPACE
FlexRay Configuration Package
4.6.2. Swazldyananada
4.6.2.1.59393U CAN , CAN FD, LIN, FlexRay wazdisasiiin
4.6.2.2.5095UB135AWIS dSPACE, dSPACE VEOS, PC bus interfaces (Iae dSPACE,
Vector uag Kvaser), uag Ethernet interfaces of PCs (59184 loopback)
4.6.2.3. @wn3aldy RX messages, Wsuuay PDUs maanaufmuaruazninines
TX messages , l5ulag PDU (d1135u CAN, CAN FD, LIN, FLexRay Wagd
GREAIG)

4.6.2.4. mmmLLamaLLazﬂ’uﬁﬂ%Qaﬁa (CAN, LIN wazdisasiiin)

4.6.2.5. 83U IAnsiadoatsves CAN/CAN FD bus fignyiinnstuiinly



4.6.2.6.szhﬂiuﬂwsa%’wLﬂ%ianﬁauazmuquLLUUé’quﬁﬁd’w%’UﬂﬁLLamma, YUNN
WaZDIUAT
4.6.2.7. anunsauSurdsudeyasenindeyagiuauiugiudumn
4.6.2.8. a1u130muuntaIlunsianwa
4.6.29.au507iATeivalaed1ansouagu (bus load, frame count) wagnns
Tufindeyanvadfvesrdadnsu CAN, CAN FD wag LIN uu SCALEXIO
wag VEOS
4.6.2.10. anunsauanseUanuaIesilo: Wireshark decoder support
4.62.11. a1u135008ug1n15AnAedea15veedisediin ( seedu SCALEXIO,
MicroAutoBox I, VEOS, and PC based interfaces)
4.7. pauandAnIsinurenduag ACMC 1/O SW Solution dmsusedn i/0
4.7.1. Teasdenvily
ACMC 1/0 Solution udruidiausie /0 dmfuaiuauszuutuindeudaeliinly
seaudyanas Tnefaailaddu 1/0 Hannsoasredygia PWM AusneUuasUTTINANA Y 1UA1N
duesiumis (PSP) uag 1/0 fugnu 1wy SunpuaziedmpuuuRnsataauden
4.7.2. saziduanamadle
4.7.2.1. awnsoseen 1/0 wuguselud
- ACMC Multi Bit In
- ACMC Multi Bit Out
- ACMC Multi Voltage In
- ACMC Multi Voltage Out
- ACMC Interrupt
4.7.2.2. anansamaedoyanas PWM dasialuil
- ACMC Block-Commutated PWM
- ACMC Multi Single-Channel PWM Out
- ACMC Six-Channel PWM Out
4.7.2.3.mmia@i’jamﬁm%’ué’zyzyﬂm PSP fuselusl
- ACMC Embedded Resolver In
- ACMC EnDat Encoder In
- ACMC H‘alt Encoder In



- ACMC Incremental Encoder In
- ACMC Sine Encoder In
- ACIAC SSI Master
4.8. AANUAN19ATUYINALIS BUS MANAGER
4.8.1. nvazdeaiinly
ﬁm%’w‘?ﬂmmiﬁamsiwfmqﬂﬂmﬁ WienaaeunsieuvaInIsAsansuuuTa(Bus
Communication)
4.8.2. azidyamanaila
4.8.2.1. Wsunsuagdossessumsaarnnsaoansingld CAN/CAN FD/ LIN
4.8.2.2. @131150 19 Us1uAY dSPACE SCALEXIO , MicroAutoBox Il w3e 14e1uuy
ABNI-LRBS PC 6w lUsunsy VEOS ¢
4.8.2.3. mmsamﬁamswdwqﬂnmﬂ 1ne38n15 drag & drop &t
4.8.2.4.5095U Metrics ¥89n1338a151081d AUTOSAR system description files,
FIBEX, DBC, and LDF files 16t
4.8.2.5. saq%’umsﬁammuu end-to-end protection, PDU containers, secure
onboard communication, generic CRC/ checksum simulation, counter
simulation
4.8.2.6.5045UM551 11939 dmFunisdeanseiumng CAN Bus
4.8.2.7. awsadfainsdeansuuuiiien (Single Value) 910 Isignal 1@
4.8.2.8. @wnsnaya il glinuamsauslod doyavesnsdoasld
4.8.2.9. aunsaifsfeyaiieglu POU 16
4.8.2.10. ausngeves PDU Hefudayald
4.8.2.11. @1309ANYUIAYEY Payload 83 CAN frame ¢t
4.8.2.12. ansnunidnmsdsdeyaluuday frame 161
4.9. AauanUANI9AT UYL Platform API
4.9.1. Swazdanily
Platform API Package Flognveslaus ot deunanesunvuiSoalniass
dSPACE uaz dSPACE VEOS l4lunisanidlnasluna 151 uagngaluna uazaunsadndaiauls
aelulaea eviimseu msidey NINTLAU NFIUNN 918

4.9.2. 5198LL28ANUNALA



4.9.2.1. Tumedfinaiiaenndosiuunsgiu ASAM XIL AP
4.9.2.2.5995U MAPort Tun1581u WW8u LagdunIw
4.9.2.3. A5zUUn139an1snesn: 1wy dusunisinanueUndiadunarnisaaad
A01UZN159a DY
4.9.2.4. 5935V XIL framework variable
4.9.2.5. Bumesmrdmiuaniluan uuazvgalunaiinuuuinasesuluy
\Sualval dSPACE w3auu dSPACE VEOS
4.9.2.6. ansamuAK MATLAB sverlna ileldilsrdunndnaany
4.10. Buneiinesdmiuaugunsinauvesuamasiui fdiuusznaudsil
4.10.1. $19950AMAENSUTUNBINBS UTenause
4.10.1.1. ﬁﬁ@ metal-oxide-semiconductor field-effect transistor (mosfet)
U 6 610

(%

4.10.1.2. Mosfet usiag@linnausesiu Drain - Source Voltage taasgn 100 V
#ifAnsEua Continuous Drain Current leliidosnin 42 A wiefnan

4.10.1.3. Mosfet finfauuogiidenszsuisruioundouinaussunenne

4.10.1.4. fufiuuseq DC link Usznaufdaufuuszgddnlasladuuinsaula
wesnii 2200 lulasnnsn Adausesulidesnin 200 V n3ednan

4.10.1.5. fifsumuruinliiosndn 20 Alaleviu w3eAnI1 AevuuiudLiy
Ustq DC link ustagfiilauuaunavesussfuiimauiuysey

4.10.2. §739957ULNA

4.10.2.1. [uswiuussudunnaualivesnd 5V, 12 V, 15vusefnin

4.10.2.2. dyaasaednaiudunniivuialivesndi 5 V wiefni

4.10.2.3. usssuevinniivualiosnin15v wiednin

4.10.2.4. in15u8nN3174 (Galvanic isolation) s¥n3AABUNNAUNALWINY

4.10.2.5. §fn Propagation delay time (tp) l3ifil 200 ns 38N

4.10.2.6. Fyyrauudatfiou Fault liuuuy Open drain @a111505095UN T2 LA

=N

gn 5 mA 388N
4.10.2.7. Audayey1eudmsu Analog Fault Aindu
4.10.3. I19959anseuanazussnuluiin

4.10.3.1. yoimasianszualwihluveainveswemas S1uu 3 9



4.10.3.2. y9imaasdmiuuinussiulnihnitiveswewesing 91U 3 90
4.10.3.3. 39 imaasdrsudauseiuli DC link voltage 91w7u 1 qa
4.10.4. §1995Uvadne Encoder

v o [

4.10.4.1. 9nindeygadulfnnes A B uay Z

9

4.10.4.2. fiuviasaelnin 5v wag 24V dwsunisTdan Encoder
4.10.5. fyauaLmas WUU permanent magnet synchronous motor ﬁﬂmauﬁﬁﬁdﬁf
4.10.5.1. aunausssulgdau 48vDC
4.10.5.2. fvuaniaslidesnin 1000 W
4.10.5.3. soUsiunigegaliitiosndy 1500 RPM
4.10.5.4. vunalssUalitasnin 6.3 N.m
4.11. yaARUNART Desktop dmTuldeusauiu MicroAutoBox Ili
4.11.1. swazBuavily
yanoufiames Desktop dmiufindswenvinasildluntsmaaey wazsmihidy
Host Ansiadieansiu muauAu VCU 1309 (MicroAutoBox Il
4.11.2. s18agduanIanaia
4.11.2.1. wdsUseunana Intel Core i7-12700 %3alumiinin aIu$7 2.1GHz %S
#9071 lawi Cache wun 25MB w30gn31
4.11.2.2. fntreaud(Main Memory) 8GB %3aunnan
4.11.2.3. il Hard disk 1TB #3a11nn71
4.11.2.4. 11 USB2.0 4 Port #3811nA71
4.11.2.5. i DVD+/-RW Drive 31uiuagatiae 1 wule
4.11.2.6. Teuleusiafuszuuiniorns (Network) fatuayumsidnuitammms:
Taisnd1 10 Mbps
4.11.2.7. fnenwuunn 23.8 dawdelvgnin AnuaziBengsgalaifinniy 2560 x
1440 97uUsEetey 1 Moy
4.11.2.8. Hnd wuegetiey 1 il
4.11.2.9. futunun 1uuegates 1 Wiy
4.11.2.10. szuziansulseiu 3 ¥
5. 32LLIA1AEUNNT
Avundusianlddesnit 30 fu dudaenSuiudelaus warazdesrniunisliugiiate

melu 180 Tu udaaniudlsasumludyymvsedennandundsde
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6. NEUTINISNAITUN

N1santaelyinmuesian

7. 59AINAALINNUTUNTINTD

FIANAVBIATANNYARAUITTUUTULAARU I WuEudiuiu 1,400,000 vtn (nile

(% '3

duBuauumiin) wazaaiusuuszanalunisdatensfasiededliiniu 1,400,000 vin (ilsdnd
wawumaw) anluseldaugiainssumans Jeudssutm 2566 Audwautguaudlni
UANINYIRBAWAIUATUNT UAILU UNLIUNITITE UTTBUsZENG S1ed1eUsedn sulkuganyy
Usglnnidugaryu svasuUseanns 06.834EW310105.002

8. NMsIndyInIatannas

1%
=

fiudoraueiildsudmdontviduddyny wefenhdyaydeviovhiennandumisde funase
Feanssuenans unninerdeatvaiuaiuns aeolu 7 fu Tudaontudldsuuds wazasdons
nanUseAudgyyndudruiuiumiidy fevaz 5 vessiara1de Wiuamsininssurnans
UNNINedvaauasuns sndelivagvindman
9. Yarvuadu

9.1 furefesdwounsiausiynimuiszuuduindounsluih Tnefnduazyinismaaey
wSeslidulunmutemmuslunmandiseg findnicedy wageusukugi lvinugldaulaunse
Tenlfduednad o anwdiidmun Tnsndnsusividweudonunansosflvdlineldnundou

9.2 fimsfuusziuquainnienuinisdeunisiuesinastretes 19 Judnainiud
AMZNTTUNITATIDTUNARSBUTeaUAT wayluszessulsziuiediuimsnsisasunisidaunn 6
oy

9.3 fuiwdesinlvigiionsld enarsuszneuniseusy waglunumsnaasuduniwile
V300 118INaY 98 1ey S1uIu 1

9.4 guidosuanaangrunsiliugunudmielaensinuisvinanaios Tunsddlils

I v J 1 awv Y a v v % o 1
LUUQ%WU%W%H?SIWUmiﬂQWﬂUSHW%NﬁWMBQMWaﬂEWUﬂTﬂﬂUWURWUQWVUWH

AMZATTUNITNIVIUATIIVBULYANIU (Terms Of Reference : TOR)
1 Y3 Pl o o o
INYIAFAUNTIBNIST : ﬂ;mwwmsxuwumaaumﬂw%

¢ o/

AudianeusudlWiuminerdeasvaiuasuns (PSU-EV Development Center)

AR o Uses1unssuns

(594MARNTINTE A3.000g7 Jua i)

NIIUNTT NIIUNTT

(n3.NnRAM NoIYa)



