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PEYVOHANHO PASBHTHE A FARERER PheTE
(:,’g‘l TEXHWYECKW YHUBEPCUTET-COOUA
E[ Yacy 2. TEXHHIECKA CHELHOUR AL _ J

KoM scara ynompeba & mexcma (3aedHO C GCUNKH QOPMU HA WieHVEdte, &
COUHCIMBERD Wi MHOJICECMBEHG  YHCRO) HQ  CHGHOGPM,  cneyudbuxayus,
MEXHUYECKA OYCHKA WIH WEXHUYECKO 000DPERte, KAKMO U H KOHKpemen MoOen,
UIMOUHUK, APOYEC, ITBP20ECKA MAPKE, RAMEHM, Pk, RPOUSX00 Wil IPOU3E00Cmeo
no cuucwra Ra uR, 48, an 2 w49, an 2 om 3011, credea asmomamiivio Ha ce
CUUTRA 30 GOOAGEHD ,, Wil ENGUBAREHMHOY ",

ObuecTeeHaTA NOPBIKA C€ OCBINECTBABA B pPaMKATE Ha IIpoekT
BGOSM20P001-1.001-0008 , HanwoHameH MeHTsD M0 MCXAaTPOHHKA H UHCTH
rexnonoru”, guHaHcHpas or OnepatueHa mporpaMa ,Hayka u ofpasoBanue 3a
WHTCIMICHTSH pacTex® 2014-2020, cwdunancupana oT Esponefickua cuios upes
Epponelckia GoEA 33 perMOHATHO passuTHe. 1[e1Ta Ha MPOeKTa e MArpakjjaHeTq
Ha HAYIHOH3CIENOBATENCKA WAGPACIPYKTYpa 3a MNPOBEXJTAHE HAa BBLPXOBH
H3CHeABaHHA B o0NAcITA HY MEXATPOHHKATA H YHCTHTE TeXHOIOIHWM - HOB THII
HaOHOHATEH I[EHTHP, KOWTC Ja MoOMIM3Hpa HAYUHO-U3CNEN0BATSICKHA
MOTCHIHAT, Taka 9e Ja ¢ NOCTHTHE KAYECTBEHO HOBO HHBO Ha MO3HAHWETO B
HAKOJNKO B3aHMOCELP3AHM HKOHOMFYECKH CeIMEHTa: MeXaHnka, po0oTHKa,
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dipoemn BEOIAIOPT -0 T 008 |, Hasmeonioey erTeg B MeRTmPOHLGD B T MeXRo e, FrImmeigagn om CNenimmime mpomaT
o STERE 3 OBRETORANNE A W mdemmen pemeat 20 -2020, cwburimcuponT am Faponefoime chies was Fipumedcimy fom 10 mesuomeTie
prmeennud. Tozu doApdeiam @ chackeden ¢ Pilmooaemi A0CUPent N O e fpoamane ,, Rt i ffasamanen & 1 e e men
FAERENC", CRNIRIaN mH BRLOnaBoaR Cowr ypey Repaneficmis dond 20 pezuowaTig paseumi. [IRIDRT OMALTOPROCT 3T
C L bIDRINIER M2 CRANLMERNMCE OF S8 G TENRUYELHI MR UREpC e - Coabied i Rpu HIERIN N5 HAIRMATC T NE MO OO D8 IERa, v
Mot SOMMEN SMGMTGNE SR NHEINGTIC CTMUNORNEYE M EARORIETIR Cared i VRDOERImy T aaa,
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€HCprHiHa e(CKTHBHOCT, YCTOHIMBO M3NOMSBAHE HA CYPOBHHE M PECYPCH,
peaylHpaHe 1A NapHHKORH €MECHH.

Hoptukara ¢ mpepmer: ,JlocTaska Ha CHSIMATM3HPEHO TEXHOJOIHIHO
obopyArane 3a Hyxaute Ha TexHHucckH yHuBepcuter — Codus™ mo IIPOEKT
BGOSM20P001-1.061-0008 ,.Hanuonanex IEHTBP II0 MEXATPOHMKA U YWCTH
TEXHOJIOTHH ', $uHAHCHPaH Ypes OnepaTHRRA nporpamMa ,,Hayka u oGpazoratue 3a
WHICIETEHTen pacres 2014-2020" nenn nommoMaraHe Ha H3TBIHCHHETO Ha
HaydyHara MporpaMa Ha HOPOEKTa, ¢ebp3ada ¢ paloraTa Ha cexmgua L8S4
»VIEXATPOHHM CHCTEMH B CHAOBATA ¢NEKTPOHHKA™,

[TopbakaTta Lenw gocTabka Ha KoMIvlekc 2a M3ciciABaHe M H3MHTBaHE Ha
€IEKTPOHHH NIpeodpasyBaTelH . — 1 naker.

Ondeanne HA TopwuKaTa

B ©ccHORATA Ha KOMIUIEKCA € CHMYJI2TOPa HA MHKPO H HAHO CIEKTpHYECKa
MpEIKa, KOHTO [O3BOMABA CHHTE3HPAHETO KAKTO HA ejHodalHo, Taka H HA
TpH(AzHO TPOMCHIHBOTOKOBO Hampexeune. OCBEH ToBd CHMYIATOpPa HMA H
OOCTOAHHOTOKOB  HM3X0Z, JIOUBIHUTETHHMTE Bh3MOKHOCTH €4 CRBP3aHE ¢
IHGPOBOTO YOpaBNEHHE HA CHMYJAaTopd, KATO M0 TOZM HaHH MOTET Ja ce
TEHCPHPAT PRINMYHH HMIIYICHH [OPEIHIE 33 H3BBPIOIBAHE HA TECTOBE Ha
ENCKTPOEHH Ipeo0pasyBaTeld ¢ pasHOOOpasHH IPHIOKEHWS KaTO aBTOMOBWmL,
CHCTCMH 328 JENCHTPAIH3HPAHO IPOHIBOICTBY, CHXpAaHeHHE W paslpelclcHue Ha
CICKTPHMECKs CHCPIHA, HHAYCTPHAIHH NPANokeEMA X Ap. OT ApyTa ¢TpaHa B
KOMILTEKCA ¢4 NPEABRYNCHH XHOPHIHH €MCMCHTH 3a ChXpDaHEHHe He EHEprHA
(KTacE9eckd — ONOBHA AKYMYJIATOPM W HHOBATHEHH ~ JHTHEBH Darepu u
YATPAKOHACHIATOPH)  CBC  CBOTBETHHTE  ENEKIPONHH  NpeobpasyBaTelH,
OCHTYPABAIIH MM paboTa Ha 0fIla NOCTOAHHOTOKOBA MIMHE. 3a fa ce peamu3npar
pasiivHY TECTORE € IPEJBHACHO W MINOJ3BAHETO HA [peolpasyBaTenH o
BR3MOKHOCT 3a paboTa B ABTOHOMEH H 3aBHCHM DEXUM. YIpaBIeHHETO Ha
CHEPTHHENTE NOTOUM B KOMIIIEKCA CC OCBIECTBABA ChC CHCTEMA 34 YIIPARICHHC
Ha GazaTa Ha RHQOpPMAMAATA, NOMYYeHa OT CHCTEMATa 32 chfupaHe, 06paboTka H
BH3YAMH3AIMA HA TAHHH OT H3MCPBAHKA Ha eNCKTPHMECKH BENUYHHH.

Monynnata XoHHennHa Ha M3IpakIaHe HA KOMIDIGKCZ IIPEANIONAra
EBSMOMKHOCT 33 OBJEINC DasUMpABAHE HA HETOBHTE BE3MOKHOCTH Hpe3
HaITpaxaaHe, Ao0aBAHE WIM CMfHAa Ha OTACIHH MOAVIH, KOETO MO3BOILZEA
HETOBOTO JBUIOTPAHHO H3lon3paHe, 0e3 Ja ce HamaraT roleMy WHBECTHITHH.
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Munyna st mexneecc RoRazane i .
KoMIIIEeKCHT € CRCTAREH OT CISAHATE KOMIIOHEHTH:
1. CaMynaTop 3a MUKpPO H HaHO-MpEKa:

1.1 Maxonna MOIIHOCT:

- AC pexnm = 30 KVA;

- DC pesxum = 35 KW,

1.2 HMszxoaHO HampexeHHe:

- AC({p-n): > 3*400 V AC;

- AC (p-px>3%% V AC,

- DC= +-1000VDC;

1.2 HsxoneH Tok:

-  HenpexkscHat pexxam: = 30 A (RMS);

- KpatkocpodeH pesnM {nog 3 cek): = 65 A (RMS);

1.3 BrpaneH reHepatop Ha CUTHATH ¢ YECTOTHA JIEHTE HA CHIHANA! MiH,
DC-5 kHZ;

1.4 YectoTHa cTabmoct Ha redeparopa : Mud. 100 ppm;

1.3 O0mo xapMornuno nskpusasane (THD): < 0.5 %;

1.6 JpyoccowHO OTpaHMYEHHE HE HIXOIHHA TOK;

1.7 Obxpar 3a orpaHH4aRAHE HA TOKA: MMH. 5 — 50 A;

1.8 (TbnKa 3a orpaHnuaraHe Ha ToKa: < 1 A;

1.9 I'emreprpare Ha cArHany ¢ nponseonHa opma: DC, maneiino
HaPacTRall, NPaBOBIbIHA, TPHUBIbIHE, TPHORCOOpa2Ha, CTBIIKA, MPodun, UIyM,
CHHYCOHJAIHA, XapMOHHIE HNH TCXHH CKBHBAISHTHH,

1.10 I'enepupane Ha cHIHAN UpEs HMIOPT OT TEKCTOB daiir : CSV, Excel
HNH ¢KBHBAMCHTHH;

1.11 I'eHepHpane Ha CHTHAMH HA H3MHTAHEA II0 CISIHATE CTAHTAPTH HIIH
EKBHBAIEHTH |

- HHCKOYECTOTHH M3MHTBAHHA HA YCTOHYUMBOCT HA XApMOHHITH H
MeXTHHHY xapMoHHOH o IEC/EN 61000-4-13 wnw ¢KBHBAJICHT;

- M3nurRaHe Ha yeTOHYHEOCT Ha dnyKTyalAK HA HAMPEKEHHETO No
IEC/EN 61000-4-14 i1 eKBHBAJIEHT,

- HsnwnrsaHe Ha YCTONYHBOCT Ha NYNCALMH HA MOCTOAHHOTO
Hanpexerue o IEC/EN 61000-4-17 uiz ekpuBaTenT;

- Manmrsane 3a yeTOHYHBOCT Ha H3MEHEHHE HA YECTOTATA Ha
saxpaneamara Mpexa no I[IEC/EN 61000-4-28 11 ekBUBARCHT;

- Manureane Ha yCcTOHYIHBOCT Ha KpaTKoTpalinm ¢cnagaHua Ha
HaNpeKeHHETe, KPATKOTPARHH IPeXBECRAHNS HA HANPEKCHAETO H H3MEHEEHA Ha
HanpexeHreTo o IEC/EN 61000-4-29 i eKBHBANCHT;

-  HammTBaHe Ha §e30MaCHOCTTA B €NEKTPHIECKHTE NAPAMETPH Ha
KOMNOHSHTHTE C BHCOKC HAMpekeHue B apToMo0mETe — LV 123 1M eKBHRaNCHT,

1.12 BrpageH KOMIDOTER/KOHTPONED 34 YIIPARICHIE,

1.13 OnepannonHa cucTema: Linux Real-Time wmi expuBanersTHA;
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1.14 Tlpouecop: = 500 MHz;

1.15 RAM namer: > 256 RAM;

1.16 BpeiaHe HeH3pa3XcJeHaTa eEeprid o0paTHO B SNeKTPHYCCKATA
Mpeska no uovyHaiHata AC/DC MommHOoCT Ba H3TOYHHKA,

1.17 Y aBoABaEe Ha M3XOJHOTC HallpekeHEe B DC pexuM 4pes H3Noi3BaHe
Ha 2 a3y SIHOBPEMEHHO;

1.18 HuTepdeiicy 3a BpE3ka ¢ KOMIIIOTRP WAH JpyTa TCCTORA AlapaTypa:
GPIB, Ethemet MK eKBHBATSETHH

1.19 HuTerpupan asapHeH npexsesay tan ,,Cton ByTor™ mmm
¢KBHBAJICHTCH;

1.20 BrpageHd 3anmTH: TIpH MO-BUCOK TOK, IIPH BHCOKA TEMITEPaTypa, IPH
NPCHANPEKCHHE HIH MOHIDKEHO HANMPEKEHNE 0T 3aXpaHBalllaTa Mpexa.

2. XHOpHIHH eNeMEHTH 33 CEXPaHCHAC HA CHEPrHA.

2.1. OIoRHH 3a WHKnuyHa padoTa:
2.1.1. HoMuHanno ganpexenne: 12V,
2.1.2. (01 HOMUHAIEH KalallHTET He Ho MaTeK oT 400Ah;
2.1.3. ExcrtIoaTauMoHen CpoK HE Mo Mako oT 10 rommn;
2.2, JIuTHEeRH ;
2.2.1. HomuuanHo HanpexeHne: 12.8V;
2.2.2. 0611 HOMHHEANICH KaTIallATET He [0 MATRK oT 200Ah;
2.2.3. MakcumMancH Gpoi IHKIH 3apaa-pazpdaa He Ho-Manko ot 2000;
2.2.4. PafoTHa TeMISpaTypa PH pa3spia] 1a MOKPHBE HOHE CIEAHHA
Juvanazon -20 °C go +55 °C.
2.3. VITpa KOROeHIATOPH:
2.3.1. Homunango nanpexenne: 11.4V,;
2.3.2. O0u HOMHHAICH KaOallMTeT He [0 MaThK oT 20Ah;
2.3.3. MakcumaneH Cpoi HHKTH 3apaa-paspsa He no-Manko ot 10000;
2.3.4. PadoTna TeMnepaTypa PH paspia] 7a MOKPHRA OOHE CIeHHE s
JHanazoH -20 °C go +35 °C.

3. 3apanen perynarop (DC-DC npeobpasysaren)

3.1 HoMuHanHo 3axpagsaino Hanpesxenne — 800Vdce;

3.2 HoMuEaneH Tok (edekTHRHA CTOHHOCT) — 24A;

3.3 Marcumansa paboTHa vecToTa — no 200 kHz;

3.4 BrpaneH apafisep ¢ ralBaHMYHO H30IHPAHE,

3.5 Hea onTHYHE BXO/A;,

3.6 [Ba aHanmoroBy HIXo0Ja;

3.7 BrpazicHH CCHICPH 3a H3MepBaHe Ha TOK M HAIPEKEHHE;

3.8 BB3MOAHOCT 38 BOJHO HIIH BBE3IVIIHO OXIAMNAHE;

3.9 [NoayMocTOBa CXEMA, C BB3MOIKHOCT 328 BKIFOUBAHE HA MHOTO MOJTYITH
3a napanenHa pabora;

3.10 BrpageH® 3aliiTH 10 HATIPEKSHHE H TOK.
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4. Meynocoyen DC-DC mpeobpazysaren,

4.1 Hovuuamuo saxpansame HanpemeHue — 800Vdc;

4.2 Homuranen Tok (edexmurra crofimoer) ~ 24A;

4.3 MakcaManHa paGorua vectota — Ao 200 kHz;

4.4 Brpanen apaiiep ¢ raBaHHYHO H30IHPAHE;

4.5 Ilpa oOTEUHE BXOAA;

4.6 Jlea aHATOTOBH H3XOJA,

4.7 BrpajieHH CeH30PH 33 HIMEPBAHE HA TOK H HAIPEKEHHE,

4.8 Br3MOKHOCT 32 BOJHO HIK BBL3AYIIHO OXIaXNAHE,

4.9 ITomyMOCTORA CXeMd, ¢ BBIMOMHOCT 38 BKTIOYBAHE HA MEOIO MOJIYIIH
34 mapanenya pabora;

4.10Brpanens 3aliTH IO HANPEKEHHE H TOK.

3.AC-DC npeofpasysaremi.

5.1 HoMHHATHO 3aXpaHBANI0 HALPEXKEHHE - 400V dc;

3.2 Homunanen Tok {eextunna crolinoct) — Mum, 10A;

3.3 MakcHMaHa CToHHOCT Ha TOKOBO TIPETOBAPRAHE 34 1§ OT 230A;

3.3 Makcumansa paGotaa gectoTa ~ 1o 50 kHz:

3.4 Brpajgen apalipep ¢ ransaHHYHO W30MHpaHe A0 + 3KV ( 1s) uw £ 560V
(mocTosAHHO);

5.5 JIBa onTHIHH BXona;

5.6 EmuH anamoros usxom;

5.7 Brpalien npenporpaMupyema nornka CPLD;

5.6 Brpanenu censopu 3a H3MepBaHe Ha TOK H HAIIPKCHHE;

3.7 BpaM0oxkHOCT 38 BOIHO HIH BBIIYINHQ OXIAXIaHE,

5.8 MocToRa cxeMa, ¢ BBIMOKHOCT 38 BKIIOYRAHE HA MHOTO MOV 34
niapanie;Ha paboTa.

6. CrctemMa 3a ynpasienue (HIL)

6.1 Tlponecop — moHe 4 AAper ¢ MHEAMATHA TAKTOBA TeCTOTa 3Ghz;

6.2 ITporpamupyema noruka FPGA

6.3 MuEnManya CTHIKA 33 HITLIHEHNE Ha MOJEIa oT 7us B [IpoLEcOpd;

6.4 MubHMansa pe3onons Ha TaiiMepa or 101S B MHHHMANHH CTBIOKH OT
250ns B mporpaMUpyemaTa JIOTHKE 33 CHCTEMATA,

6.5 Brpageny 16 aHaToTORH KAHAIH ¢ PLIMOKHOCT 34 0 HANrpaskIane 1o
128 3a ¢cHcTeMara;

0.6 Brpanemi 32 undpoBu KaHATH ¢ BE3MOKHOCT 34 [0 HANIrpaxKIane Jo
64;

6.7 Hrarepdeiicy 3a Bprzka — Ethernet, USB, RS232, JTAG, VGA,
KI8BAATYPA H MHMIKA;

6.8 BL3MOMKIIOCT 3a BRIIOTIBAHE HA J0NBIHHTEIHT MOJYIH 38 Pa3UIHPEHHE
npes maTepdeiic RS422 — do 12 kanana, enxonep;
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6.9 Br3MoKHOCT 38 NOMBIHETEICH PasMIIpHTENEH MOAYJ ¢ OOTHYHA

Bpb3ka - 6 Gpos qo S0Mbps.

7. CuctemMa 3a cnbupare, obpatotka u BH3YAIH3AIHA HA JAHHE OT H3MEPBAHMSA
HA CICKTPHUCCKM BETHIHEH.

7.1. Mogyn 3a o6patoTka Ha aHaToroBa uHbopmais - 8 gudepeHrmanun

BXOJa € ETHOBPEMCHHO H3MEPBAHE H CKOPOCT OT MAHEMYM 1.25Msps/ 16bit:

7.2, KOHTponep 3a yIpaBlenHe © TAKTOBE YeCTOTA MHHHMYM 2.4Ghz,

MHHHMYM 2 f1pa;

7.3, Monyn 3a o6paboTka 1 HOPMHPAHE Ha AHZNIOTOEY CHIHATN OT TOKOBH

H HAIPSHCHHTEIIH | CECH30DH,

7.4, BE3MOWKHOCT 38 IHPEKTHH BHCOKOBOITOBH H3IMEPBALITA — MHHHMYM

2000V, MumEMYyM 4

1. MidckBanus KbM M30bLIHCHHAE HA NOPBLYKATA:

[apamroner cpok — munaMyM 12 MECCUa, CUMTAHO OT OT JATATa HA
onmickane  Ha  Ilpuemo-ipepapatensus  mpoTorom, YAOCTOREPBAI
H3NBIHCHHETO Ha JeHHOCIHTE, NMocoveHd B wi. 1, an. 2 or norogopa. B
PaMKUTE Ha TAPaHITHOHBHA cpok, Msobmaurenar s cpok no 30 KaneHaAapHu
JHH, CAUTAHC OT JaTaTa HAa ABYCTPAHHO NOANIHCAH KOHCTATHBEH IIPOTOKON,
OTCTPaHNBa CbC CBOH CHIM M CPEACTBA BCHYKH  HEH3IPABHOCTH,
HCCBOTBETCTBHA, NOBPERYW, HedexTH H/HNH OTKIOHEHHA HA JOCTABEHOTO
YCTpOHCYTBO, CBOTBETHO MOCTABS PE3EPEHM MACTH H/EIN KOMIIOHCHTH,
LOAMEHA JeexTHpaNH YacTH K/HIM KOMIIOHEHTH ¢  HOBH, IIpu
HEBE3MOKHOCT Te3H JefHOCTH ga OBJaT H3BEpuIcHH R CpOK g0 30
KaneHIapau aHH, M3UeIHNTEDAT B CPOK J0 15 xaleHmapHd AHH OCHIYpsBa
Ha Brpalowurens 000pOTHO YCTpOHCTBO OT CBRIONA WIH MONOOCH Knac J0
OTCTPAaHABANCTO HA ACQEKTA/IOBPENaTa, K4TO TapanEOHRMAT CPOK Ha
YCTPOHCTEOTO, B IPOLEC Ha PEMOHT/NONPABAHE, C€ YIBLIKABA CHO CPOKa,
Ipes KOHTO € TPaeno OTCTPaHABAHETO HA MOBPEIATA/ PCMOETA. apannpara
HA F3BBPINCH PEMOHT/BACKEHH 9aCTH € 6 MECeld, CYMTAHO OT JaTaTa Ha
ABYCTpaHHO — NMONMACAH — NPOTOKON,  YAOCTOBEPSBAIl  M3BBPINCHHS
PEMOHT/BIOKEHHTE YACTH. PeKIaMallnOHEOTO ¢HODMIeHIte Ha BhaloKuTe
MOXE Ja ObAc MINPATCHO MO (aKc, IESKTPOHHA [OM|E HIH OGHKHOBEHA
noIa. MSOEIHUTENAT € AThKeH Ja H3NPATH CBOM NPSACTABHTEN HE MACTOC 34
KOHCTATHpaHE 1 WISHTHOHAIHNPAHE HA MOBPEIATA/HECHOTRETCTERETG B CpOK
A0 5 KATCHIADHMW [IHH, OT NOMyYaBaHe Ha PERIAMAITHOHHOTO CROOUICHRE Ha
Branowurena. [Ipn mocenieHHETo ce CheTABA KOHCTATHBEH IPOTOKOJ B ABa
ENHOOOPASHH EKIEMILLAPH, B KOHTO CE OMMCBAT BHOA HA CHOTRETHATA
MOBPEA/HEN3NPaBHOCT/HECBOTBETCTRIG/ MeDEKTH WHIH OTKIOHERHS HA
JOCTABCHOTO YCTPOHCTRO.



- Jlocramenoro obopyapane Tpadse Ja € HOBO, HeyloTpeOsBaHo, B
OPMTHBHATHH (alpuyHH ONAKOBKH — NEKN4pHpa ¢eé OT YJ4CTHHKA R
TEXHHUYESCKOTO NPeiI0RKCHHE,

- JlocTaseroTo 00opyARAHE A € KOMIUIEKTYBAHO ¢ HEOOXOUMHTE eleMeHTH,
Taka u¢ Ja e paboTocrmoco0HO M 1a H3MbIHgBA (YHKITMHMTS, 3aT0XEHM B
crelupuramiaTa. AKO ce OKaXe, 4e 0COPYABAHETO He MOXKE 13 M3IOLIHABA
JaTeHa (QYRKORA nOpajH HeAOCTMT HITH JIMNCA Ha ChOTBETHHTE eNEMEHTH,
cpmuTe TpalBa jga OBJAT JOCTABCHE 3a CMETKa HAa HenbiEETETS —
MEKMApHPa Ce OT YYaCTHHKA B TeXHHYECKOTO MPEIIOKEHUE;

- B cnyyaii Ha coupane Ha NMPOMSBOACTEOTO HAa MPENIATAHOTO OGOPYIBAHE
NOPann BHEIPASAHE HA HOBM TEXHONOTHNW, TpalBa Ma ce mpeanoxm
0BopyABaHe CBC CHITMTE WM NO-JOGPH XapaKTEPHCTHKM OT AKTYANHATA
OPOJYKIOBA JIHCTA HA CHOTBETHHA IPOH3BOIHTEL

2. CeobpasBo n3pckBaanaTa HA BLaN0kuTEe IS 32 WinEIHeHHAS npeaMeTa
HA NOPBYKAaTa, IIOCOUEHH NO-rope, B TeXHHYTECKOTO CH HpefTeKeHNE
¥Y9acTHEKST TpAGBA H aa;

- Hamparw npeanomxenwe crolpazeno ¢ Texuuueckara CIeI pHKAIIHA.
HpenmozenoTe o6opyrane TPAGEA HATLIHO T4 OTrOBAPA HA H3MCKBAHMATA,
3AI0MKCHH B TEXHHYECKATa CNCOMGHKANNA, KAaTo BAPHAHTA Ha
NpeITO#KCHHATA He CE JOITYCKAT,;

- IlpEnoxu xpaTko onucaHMe W/HNN TCXHHYECKM MATEPHATH HA GBITAPCKH
C3HK HA MpenaratoTo o0opyABaHE, NpeaMeT Ha NOPEYKATA.

3. MAKCAMAJIEH ®PUHAHCOB PECYPC. HAYHH HA ILTALOAHE

Makenmanaa Dporuo3na ¢ToinocT 3a HopsukaTa: 48833300 b, He3 JAC.

TopemocoyeHaTa nporHo3Ea  cTolHOCT ce  #ABABA M MAKCHMAIHA,
[ipeanoxkeHaTa oT y4acTHmka LICHA He MOKC Jla HAABHIIABA TOPCIOCOYEHATA
MaKCHMalHa CTOWIOCT 32 H3IIL/IHCHHE TIPEAMETa HA IIOPhYKATa. AKO YYACTHHKDT €
IPENIORAN Netd 33 H3NBJIHERNE HA IOPBUKATA II0-BHCOKA OT IIOCOYEHUTE TIO-Tope
MAKCHMAIIHA CTOHHOCT, CipepTaTa Ha YHaCTHHKA CE OTCTPAHABA,

ITTamazero c¢ M3BBPIIEY CHITMACHO KNAY3HTE HA JGTOBOPA 34 HATKIHEHHE,

4. CPOK HA TOIOBOPA. MSICTO HA JJOCTABKA

AOroBopsT BIH3a B CHIA OT JATATa HA PETHCTPHPAHETO MY B AC/OBOICTROTO
Ha Beanoxnrens. MakcuMalHEAT ¢pox 3a 3a JOCTABKA, MOHTAX, BHBEAJIAHE B
CRCIIOATANMS € N0 250 KaNCHIaPHH [HH, OT JaTaTa HA PETHCTPALMA Ha IOTOROPE.
B JICMIOBOJHATA CHCTEMA HA BEIOKETEN.



MictoTo 3a HankaHeRHe e: OGOPYIBAHETD, PEIMET Ha NOPEIKATA, e Ce
AOCTABA Hd MACTO (ipaHke ckiana Ha Bwazomurtens - rp. Codus, 6y ,Ca. K
Oxpupcky Ne 8. Becuugy pasxoi 1o JOCTABKATA ¢a 33 CMETKA HAa H3IEIHUTEA.
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NETWAVE

Texungecku nangy




NEI'I'I t.
NETWAVE SERIES (3-PHASE)

TPUDASHIA MYNTTAGYHKUWOHATIHW AC/DC M3TOUHALIV

» AIRBUS, BOEING 5
> D3 180 Saction 18, Ssation
18 = LV 123 ;
> BMW G5 95023
> MBN LV 123
> VIV 80300
> VW 80305
> PSA B21 7110
= IECIEN 81000-8-2, -3
12> IEC/EN 61000-3-2, -
311 > JI8 C §1000-3-2
» [EC/EN 81000-4-11, 4-29, -4-
34 > [EC 61000-4-13 » {EC
B1000-4-14
> [EC B1000-4-17
| > IEC B1000-4-27
' > [EC 81000-4-28
= MIL 5TD 461
* MIL-STD-704

epuAra NelyWava (2-hasna) ca TRahaIH 43rosHATM HA TaNpaHBanD ¢ NPOMSHIVE TOE, CRELMARHG MPOSKTRDAH TAER, W8 1d
[FITCBEPA HAMARHY HA W EIHITA CBMNAcHS CraHpapmamy IEC 7 EN S81000-4-13, ~4-14, -4-28 1 § QpimanHess a0
PEABEDHUTENHG TECTEAHE 32 TLOTEETCTBNG A0 ~4-27. Manongea $f W kATO MATOMHK HY NOCTORREH 108 6 NOFPHBANE HE
MANCKBEHNATA CLTTRGH CTRHAApTETA IEC / EN 81000-4-17 (Rippla 38 nocTonne:d Tok) M IEC / EN 61000-4-21 sa npexsceanA |
3 HEMPSARHH2TO M NPENLOEEGHWA KA NOCTCANNSTORGEN daxpanaana. Capuama NefWave & MHOMG NoaediRLLE 36 TACTRIHS HE
BEPTOPH (HEMNDULIS) CITEHYBBR SHOPTHA, BRTLEHE SHEAMAY # AISKTEOHHN NFOS0IHH ChequTea aro LY 123 crargapT. Oooe
3d, cepuaTa NetWaave (3-thasna) npeanars HeoBX0QMMKMTE ELAMOMHOCTH 38 TECTRAHE HA BANOHME KakmD no DO-180, A
ﬁmu ¥ Boaing, Taixa U no MIL-STD-7T4 ¥ @ HAMTHG ROIKDARLE KETD PBCEPEHTEH HITOHHUE 53 TECTRERS Ha MADMGHALM K
r
ATO OTILMA 2-haaHieTa capin NaiWave mowa na Seae ofopyiBana c moayh 38 FLACTAHOREADEHE HI MOWHOGTTA, 24 A8
aﬁmpﬁnpu HpaHIEHaTE weauHooT (A { DC) 40 HOMHHBRRETE motgrocT Ha NatyWave,

_: " ."Tu-}_- m 1:*'?. I; P Jf."""'r'."T-'r.'
I » i pox YecToveH guanaszon; BC - 5 kHz .
I o Waneans WOHLOOT 90 170 KVA AC 7324 kW O |

e oo | g =

| =H0n o+ UP-0h, £=1120 V0 . MHTYCTPMANHM [TPMRCHKE HUS aees BOEHHA VHE,

= ™
| mmnﬂmum B ARVALMOHHA WHE,
i

| > Bbimanciicie 58 SWocn nrush Surant
= ABco HE H8 MOWHOUTTE 00 HOMHHAN [onydR) ! J MELMLIAHGIKA LKL EBBQDE

AMETEK

DML LANCR TRAY SELUTICA




TEXHUYECKI IAHE

Mporpasmgryestira Tpudaaim AC f DG AETEHHHLA Ha
SHERIMA © LMPOKETE HM HECTOTHA NBHTa MpaLnEsr
MOLLHN PLAMOKHOCTH d0 MIHBEMEIEHS HE BEIHOBN
thajdM 33 PAABMHA TOCTORN NPANOMEHKA B obnacTTa
Ha B W 92 TECTEAHS HA asmoHmE. Bazwpaiinl <o ke
TexHanoneaTa Ha Dual-Procassor, © AHTEpMpaH
EMCOKONPOAEAIMTANEH KIMTOTE, LIWPOE MROUBCOp
38 rHany {DSP 1 ofiopynBaH © TEL{E SMDH, CEHIATA
NefWave 8 B CLCTORHRS 23 FeHapYRa W Ianucsa GopMa
Hil ERHI B peanHc Bpemecapablo to generate and
record waveforms in raatine.

Cropepg EMC CTRHOAPTHWTE & Heolxa HMO HEHPAHS
HE HWCTO GHHYCCHAHD HAMDMKBHNE 38 WIMEDBAKS HA
XAPMCGHHLA 1 TREMTEHE,

MEXOGHOTS HANpEXEHUE HE copuaTe NatWave uMa
MHBra HYCKO VskpimaRare (THD) - no-wanwo ot 0,1%,
HOZEEMGHMS 0T HRTOBELBANHSTL.

MHTapgeicure kato GPIE u Ethemet i

memwmcmammm

WEHOTO PEIEHVE 34 #AMUTRAHE KA, HY XOWNOHEHTH

C MNefyWave ¢ BLIMOFHD 33 TopBd NeT 43 08
npoecpapaT HY KOMICHERTA OO 1120 VEC cnopag LY
123, VW 80300 » gpyH aETomcBUARK CTAHAARTA.
Bl mHMTE TECToE G Brpav W SaBHU HEMEHEBHWA Ha
HETRENCHWATD, KEKTO K THCTORS =3 NYNCSLMM HE

HETMpemEHHATD,

[OMarMTanaAT LF yosneaTen AMP 200Nx uencnaea
ON ZO0NX 33 chapLBaHE HA HAMPEREHOEN MTYICEALAH
o 450 kHz £am 2axpaHaanuTe TR,

C meTOAA HA FATAGEAN HOHTY R COTyeT net.control
WINEpEE NPNCALWATA HA HANREREBERETD U
HENPENECHATO NOHTDONHPE aMNUTYAATE..

w“

i
e B e

FEQAKTHPAHE, JOKYAEHTHPAHE W
YTIPABINEHWE HA DOPMATA HA CHIHARNA W
LTAHOAPTHWTE TECTOBE

net controd 8 cOMTYapHaTE IWBTHOPME ACHMED B anaa”
33 NECHD 1 §N06He ynpannadng Ha ceguATa Mefyvave. G
NOROILTE 1A Reloontm! noTRebeTendT M3wee A2
NPOTPEMAE BOFRANED B BnHOBY thopuls, CEETARZHA
OT CETRBHTM WIH TOMKH W A3 MM BTRTH B MedVave,
MogoSpannTe MPeKbar-HI MHCTRYMBHTH Ca KA
pRInorEMINE, 28 08 HACTIOWTS EopPaTA HB BRNHATA
CHOPE WHEMBATYANHATE WEHGIEAHAR

net.control npegecTaes GWEnuoTeEs ¢ oMuMpHa

! camnKnaups oT NpSLEEPUTANHD JSEHHMDEHKH

COMBHTH, KAKTD W GECETIN XML GTEHLARTHA TECTORH
npoLemYEH CemacHo EWMGC 4 cTEHASNTHTE KA
BEMOHWKRTE.

neb.contrad eswo Taka afpaliorea scAKka gropiia HA
SLNHATS, JAWCAHE N0 OpyT WeTo (HanpHuep
SECHETA C DEIHTIOCKDN) MW IMRGRPTHRaHE kAaTo Bxcel
nrik GSY thafingea. Boirn hopiiu KA BalHH BOTAT
1@ Geaat nararnedn o Nethave,

net.control npegnara nopaGEaH HHITPYRESHT 33
OTUMTAHD 33 TEHOPUPAHS HA TECTREH W PARDDTH H LITHG
& ca wangnisaa B Windows 7, Windows B » Windows 10

|
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TEXHASECKM OETARRH

PAIWMPETE BH3MOQHHOG TMTE HA H3TOHHIKA MODEL OVERVIEW

KOMEMHMPANTE 0BA WITH TPM NETWAVE
HATOYHWKA 3A NC-BUCORD HAXDAHO

o TP ASHANETTWAVE MOAE A

HAMPEXEHWE #Nig MOLLHOCT = .
! T Fhazan ACDC waToUHK
CnecTete CloawaT, mymyaaion sauH Nafiave gHec n Pty Pl w SRS RVR AC TV N D I
PRAUKPETE B OBHOCTHTS CH 30 TOCTRAHS Y. o . H
CaneicTaoTo Net\Wave npennars meaucrHocT 53 Mutftiaed Mv A0 wvA AD T DRV D i
perrlihapmERHE Ha CONBATE N8 MOLWHOCT WH HARPOMNEHNE ' _E
HpaE KOMGKHAPRHE 1 HARGTIRG BEMHUN, YIBOSTS et BT % G A0 1 7V N G,
HATIPEXBHWETS & onuMaTa CassadeSource {Opt-3 C8) i
HNK aSpasyaaiTa MOWEH TRRE38H MITOHHKY Ha
FPOMBHITAE ToK G ontwATa MultiSaume (Opt-3 MS) - n N B SEVA AC 7110 kW DG,
BRATa CA FHIMHHM.. e
Mefave 1085 108 KWh AC T80 RW DG,
f

TEXHWYECKW OETARNM |

; OV -+~ 425V DC, (850 VDO !

i _.
& +

HAMPBAHHE 0W-3*300 WV AG (p-m)
rummu TN 28 A (RHSE) ranperstsT

] 4T A (RMS) kpamecrpaen {Maks.. X 9}
200 A FDETAPAESE Mk

HanpeeHKke 0V - 3360 ¥ AC {pm)
0V - T V AC (pp}
DV -+~ 500V D, (1000 YOT*)

KsxoneH Tox [ 26 A (RME} HeRpeisCcHeT
wars. 300V 47 A {RMS] xpaTmkoTRGaN (M. 3 &)
ACI80 v DOy 200 A noBrapsEm aux

HEpEREHE Y - 35400 ¥V AC (pn)
OV - 3680 Y AC fp)
-1 12000
“I0MACRH oSE0 W DG
Masoman ToK (G 28 A {RME) HenptRLiHET
waes . 00 W 47 A (RM35) tpamorpasd (e 3 5)
ALCRIED Y D) 200 A nOETIORON W

Bk, o Opt-3 Racovery
Opt-3 DG-EVR




KRETWAVE 20.5

| TEXEMHECIOH AETANNI

HENPSaHHE OV - 3%00 V¥ AL (p-1)
OV- 38980V AL Do)
OV-+-1120vDS
HATRAHD kpannpan 5o 1000 ¥ DC
Hapemton (26 A (RMS) Herpakncrar
Mac.. Ao Y 47 A (RMS) kpaTroTpasH (uae.. 3 5) |
ACIEB0 W DC) 200 A AoeTapREm N
B, oeniap Opt:3 Ruoveny 20430
Opt-3 DG-EVR
T L

e e
Hlaomme [
HEME e Hne 0V - 2300 V¥ AC {p-n}
OV -+£ 425V DG, (850 VDCY I
Maxoaen Tox A3 A (RMS) senpesecHaT ]
£4 A (RMB) nparvorpast {lans.. 3 5}
250 A noaTapRam nux !

HENPEKaHIE OV - 33680 v AC {pn)

DV- 2620V AC pp)

0% -+ 500 ¥V DG, (1000 YOO~
Mezxen Tox (1 43 A {RME) vetipervcHar
walc. SOV ACS B8 A (RMS) xpemeoTpas (mavc.. 3 5)
380 v ) 250 A porTapres nn;

HETWAVE T3

HATEEHAHN S O - 2%400 V AC {pr)

OV -3*680 W AC {p-p)

11 20VEC

HBSNIEH RobBld v DE
Wamaren Tox (i 33 A (RMB) nenpamecar
w300 Y ACH 85 A (RMS} rpamxotpeon [waw., 3 5)
380V DY 250 A masTapRcM MK
B, onvye Opt-3 Retovany 20/30

Ont-3 DC-EVR

OV -3400 W AC (p-n} E

HanpamaHWa
OV- 7840 v A (pp)
Ovti-A 1 20VDC
HATBAHD Wivpan aa 1000 v DG
Waxoen Tok: (6B 33 A [RMS} HertpextoHET
manc., 300V ACY GBS A (RMS) rpateorpasy (wesks,. 3 =]
JE0 Y B 250 A nonTapae Nk
Brr. anuasw Opt-2 Recovery 20750
Cpi3 DC-EVR
Opt-3 Paraliet 20430

SNETWALE By
THemens

L e B OV - 330DV AL (p-m)

0V -+ 435 VW DC, (860 YDT% i
WSx0amH Tok ¥& A (RIMS) Henpewbonar

100 A (RMS)

400 A moBTARREM [




TEAHHYECKH NETAROW

Bivenbra B Gt DS CRE
i

HMaxodano
HanpaxsHre OV - 3360 V AL (pm)

0V - 3%630 V AC (p-p)

OV -+ 500V DG, (1000 VDOH R TS,

l HaxogHo

Haxenon Tox (@ 76 A (RMS) Henpeibiuar Har

10Q A (RMS) mpemsrpas (wang.. 3 e
waxc. 3OVACS s
380 ¥ DC) 400 A roBTEIAEH MK

TEXHUYECKW AETAWNN

DV - 3400 V A {pn)
OV -3%00 W AG (p-ph
Ov-+-1 1200DIC

nIaomdpad AnsEl v DG

OPT-3DC-EVR,

Double the DG voltaga

75 A {RWS} vanpaescHaT
100 A (RAMS) xpameotpaey [ea.. 3 sf

S0 Y HZ) 400 A nopTapraM i
| Bicrt. onumu Qpt-3 Recowery 67
Opt-d DC-EVR

| HenpeweHne 0V - 34900 v &G (pn) '
- 0V - 3"GR0 V AC {pp) ‘
! O+ 31 20VD0 '
i HETTENHS WRWRaH aol000 Vv DS J
Waneoyyad Tom (B 75 A (RMS) Henmpesw=cHarT |
MExc. 300V ACS 100 A (RMS) rpameompaen (paks. 3 5
kR 400 A noaTaprem ik ]I
Bxn. anujm Opt-3 Recovery 57 ]
Opt-3 DCEVR
Opt-3 Parallsl 67 '

HENTR S EHE: 0% -3*380 v AC {p-n) |
0V - 3620 ¥ AG (p-p) ’
OV - +- 800 ¥ OC, (1000 YD) i
Haxoped Tor (i 100 A (RMS) sanpersoaet )[
makc. 00V 150 A (RMB) rpammorsaioe (Maks.. 3 6
ACTIEO Y DG 50D A NoETEDAeN NTHE

INETWAVE 90.3
. Wikagin

HANpeMaH ke 0V - 3400 V AC {p-n)
0V - 3680 V AC (pp)
-+ 20WDI0
WaOIipsan a0 580 V RO
Mronen rox (g 160 A (REAS) nenpakaiHaT
meake., A0V 130 A {RMS) rpameonpand {maxc.. 3 5}
ACLIBT Y Do) 500 A NosTaprem ank
Bxm, onupsd Opt=2 Recovery 00
Opt-3 DC-EVR

AMETEIKC




TEAHHYECKW JETAWMH

Jry——
HENPENAHWE OV - 3%00 W AG (pn)
OV - 3"980 vV AC (pp)
v=—+~1120VD0C
HEMHD WEonHpad Ant000 W 0
vramned Tox (D 100 & (RME) nenpaincHaT '
150 A {RMS) epamiorpaes {uaKs.. J
AR, 200 ¥ 8)
AGHED Y DC) S0 A noETRpACM 4K
e, DML O3 Recoveny 80
Cpt3 DC-EVR
Cpt3 Parallel 20

HANPEXEHH 0V - 3400 v AC {pn)
av- 3800V AC (pp)
Ov=+-1120VDEG
HIONWMpaH aosed ¥ DG
Waatin Toot () T A [RHES) Renperhokat
150 A [RMS) spamoTpasH (eaxe,, 3
MRG. . 380 V 3
ACT00 ¥V DE) B0 A NGETARREN (HE
B, onpm Opt-3 Recowery 108
Opt-3 DE-EVR

| NETWAVE 108.5

E VaxapHo =
L I 0 - 3400 WV AC {p-n} i
OV - 3880 v AD (e} {
OV-+-1120WDC
HETTRATH MW go1 000G Y BC
Haxoaex Tox (G 100 A (RMS] nenpermeHar
150 A (FMS] rpateoTpanH (MaKc.. 3
maks.. 360V &)
ACS00 VDO S00 A NOBTEPRASM THK
BEn, ongum Cpk2 Recovery 108
Opl-2 DC-EVR
Cpi-3 Farallal 108

the senz mark

B CLRCTRYRSIIA E
: ,:' L’“"‘“‘: i |
! (Hanp. Metiab) - I
" 'ﬁ\ﬁ"’?-r: Al rmen
| e PLL Aiohoxhediti o oy
Mot R WGTPGRERIHE i
Carsent "CTenra™  Ramping of voltage andfur fret
In constant brne windows erecy
BhHIEH ot Yrpannedne Ha NefWave

OT ThHLUEH CMIHAN

ELnERSCH

B

v - — . N

Fu =t hamirative

e b . e e . A







TEXHHMUECKY BETE0m

OBLLIV BAHHY (BCHYKH MOOENM)

TEHEPATOR HAPOPMA HA CHTHAR _
MatToRe, HEEMOHSH, KEAODATE, i

Ui

oy

1

Maxoaua secrotaa DG - 5,000 He
Natroanen [DC) TR BREH,
UeoToTH 100 ppm TPHOHOCBpGIRH, CTRITRA, CHHYCORGE,
crativmoa CHRYCOMORNHD YEETETHA NPANFHE
. (sweep),
PAI00S TMMICT  pedor NouR 1 CHHYTOMBANBH HSRNOH, HEMANATEWE
Hanagen ugm =50V : 110 mV nue amnsiTyaaTa {damp wave)
> 50V 320 mV s + (U025 of wek ! CUHYCOUE, CHHYCOKARMHA BhllHg
vahle . Npodinn, KBANATHA SBcTeTH
FPLMAHS (EWeep), Ly,
HapacTrame BY¥us cHycomnaned Dwell, cnHXposimA,
Haxonne XapsoHRLM,
HIONALMOMHD %5 Moferm: 1000 VDG nunimt - gawa | | ExcrioHenTa ...
! Bt ocTanany unnenw: 606 VDG Crryconaa, MoayrzLm,
HENDPoHE NHKA -~ Geam CHHYGOWIANHA VIBCTOTHA NpBMRHE
Mpomernve (AC) {swaEp),
Meoeozin koHeTOps  Batysmoki ROHORTORM :HFH!I'WHARI: Im“mﬂfw o) Bt
CEF type 32 A {camo sa NatWave 20.4] HaropsHagay,
! # NefWave 30.x) HEZAMAHoIaHE CHHYCOMAE,
T S——— GFiB %r"""'“‘;‘;ﬁ""‘”m’"“"
Ethanmet ' :
RS 232 (input from DPA aralyser) mmmm':uﬂﬂm' T,
Frame bua (internal syater bug) PHTRXEPMOHITHE CTRI,
S ' - - KBOMOHMEHD HaKpHERREHS ...
HE CEMSHT Hecrpariues

sange EFETPEILHD MAM SeHusa, 4 NpoaGaHD

Harpwaneare
{THER Tha-maiwg o 0.5 %, 080 He
Perympmea va Na-pebne ot 0.1 % ar sadsgena
WEN, HANHHRSHM CrOHnDCT
'_Ham,q,un Bn. makanes xaHan
Hanpexstie DG: +0.2 % of set vaius +0.18 % of Tpurep
TounooT full scaje, Cratyc #a xapa anck
AC: Add +-0.1 % of sat frequancy / Fainn 8 diyMivonantm SyToua,
1000 Tt Kin Beva O0DFF Sovo
Make. ) ;
HEH TR 0 e
chag ua - .
HAMPEEHND A PAIMEPH

TPOROIMLTE G % 0T V HoMisanio Nef¥Vave 20.x npxiBin. 1785 x H30 x 755 mm

Tokos oipEHwLTEn 5 A 1 I, {peak), npuSn. 1785 x 1210 x 755 mm

Operation: Stop | Continuad (€ recovery anyus)
oTward and reverse cunent Mg 2 % b, 1785 x B30 x 755

Adupma {hvar curnent e, 1785 x 1210 x 755 mm
Chrer voltapue {c recovary onum)

Over temperature NatWave 67.x ARG, 2080 x 1206 x 370 mm

TOMEN, 2080 & 15815 x 57Hh mm
{c recoveTy onupn)

NetWave D027 R, 2080 ¥ 1840
MNatWaue 90,53 nEwin. 2080 x 2410
MHatWing 108.3 npwetn. 2080 x 2410

K

CORPLIARCE TEST BOLLITIONT




* TEXHUMECKM QETAWAH

OBLW OAHHW (BCUYKI MOAENM)

npwhn. 740
npwBn. 510 kg {c recowery onuue) craigagn [EC 1000413, -4-14,
Matitiewe 300 npedn. 740 kg oo el i s
nprBn 810 kg (e recowvery onus) Lic-3 Cofrryepon nuleH? 28 SROuomMeH
i E 312
NefWave 67x  npwin. 1,100 5 NetHermonics el
rigwdan. 1,580 kag (¢ recovary onums)
Codrryapen rmalsHa oa hnnep
MNefWave 80.2 Wb, 4,700 kg Lic-3 MutFlicker avanuy no [EC $1000-3-3 and -3-11
MetWans 90.3 ¢ ripwEin. 2,000 k1 (G recovery onuws)
S5 Lic-2 NetAircrafi. Codsyepen rauets 3z DG-180
} NefWave 108.3/  nputin, 2,000 Ny (e racowery onuia) no Crangapr (3-phase)
108.5 n. ]

Lic-3 NetMAtary Codyepat nia e MIL-STD-7D4

: CTaHoApT sa Nalvave-cepum
G e
WEACHERT LKW TAOHG

F-Box 3 for LG f HOC 103

e, 2 X A0 W (P PEY; |

. Oﬂuﬂi 5‘1_ x ﬁ?ﬂ”ﬁ"’_ﬁ?} e Lic-5 NotAronadt Codimrepes niuans 2 AIRBUS

{ Tokwa amaa S A0 A (NetWave 20, Airbus CRaHRAPTH 38 NotWave-capun :
70 AF140 A (NefWave 30.9* (3-phass)

! 180 Af212 A (NatWave 87.5)* | | Lic3NstAirrafi  Codsrypar nwuera 2a BOEING

] 210 47318 A (NetWave BOXG* Boalry Craqgapm 32 MetWave-capny

i 32 A8 A, (NebWeva 108.0" {3-phasa)

: Waroxsa NefVewe sofen sa 380 VA

;_ . i WA ND-BWCOK

; Heomiaits ] CotIryepal MAyaHa 33 BETOMOAITH |

L, M 45 Hz - 85 Hz Lbied . opupoesma

b Frereg Butimesd ymi wal NatAuomotive

HEURRG LR seear fo

Jg8 ks (EeDmbay




- S

& DCMSTEEFIE

e
= N ol =il

HaxnaHo Hanpakenne;, O 400 V AD {RM3)
|+ 560 V OC
Wompra wectore ™ DG B kikz
CrabunnocT He 120 ppm
NACTOTETR
NetWays 0.3 30.3 B3 87,3
WaxogHa MowHooT AG 22.5 KA | 20 kYA 60 KVA &7 kVA
MaxoaHa MOWKEET | 27 KW 136 Iy 72 kW T2 KW __
MaxageH Tak | 2BA a3A B A T5A (RIE)
@@ maxe. 300V AC 4T A 85 A 100 A 100 A NpoOENAMTENEH
| 20DA 1250 A 400 A LADO A {RMS i (sAaNe.
MaxogeH koHekTop  § 332 A aza 83A .|82A CEE xomexTop wnn Temnmal
! - Safety isb plugs (4/8rmm banana

UL TEXHWHERI SBHHH 33 BCHMIG TpAdhasH NetWavea MOSers

P _ T —— . —
Voltage sense ! BLTRBIMO KW FbHIUMG |, 4-1po8caHD
Sense range iUset =100 Vacwmde + 5% o7 HacTolikara
HawpuersaHe (THD) _ nGa 0.5% (50Hz/A0Hz}F8

CTabunHocT Ha WeX. HENDENEHRS, 10-aofpd ot 0. 1%

TOMHOCET Hal W3x, HENpeKeHHE | no-nobps or 0.5%

MaxoneH wys [_<50V" 110 mVim= 50 V < 320 mvims
Make. kounene. cnag B 5% O MEKS. HOMVHATING HANDEMBHUE

TOYHOET H2 TONOBHR =50
CTLNRY Ha TOKDEHA orpaHLTER | 1 &
OfxBaT Hal TOWDRMA OTPEHHWAYen | YCTpodcTa 10Hz 74.89Hz Sz SkHz Wakmeqen
i MetWave 20.c 5A 47 A 0A 474 47 4
| Metwave3dx  5A ssA 104 BBA BB A
! NetWavesdx A T0DA 104 1004 160 A
| Netvave 90.x EA 150A 10A 150A 150 4
OrpalnwTan P Memumanes Tox:  1DA
NP NApanimG i Texyly cbxpar: YMHOMETE Ta3H CTORHOGCT NG 3 (IPH HZNONIBAHE Ha
_ NpeBKToYRaHS —NEPENSNHG NPLBRAKMBAHE NP TRAEIHATE Mogenn
SaupsTa i Brcox ok
| Buookn TeMN.
. MNpe-Hanpayarie
| Hecm nanpemenna
Hapacteays 8 Vi
Pazong TovHaCT . pescnown 1°

e et .-L = % _ .I -
HeH, KBANPETSH, TP LIeH,

! TPHOHDODPAZRH, CTRIKE, CHHYCOWSR, CHHYCONIAIHE MecToTHa NPpCLRHE

{sweep), GoMHycoMaane: HannaH, HaMansaais aMnnnTyLaTa {damp

WENVB} CMHYCOMAS, CHHYCONGANHE BLNHA

: NPEHnN, KeaqpaTHE YECTOTHE NPOMAHE {sweep} uym,

cHHyCouianed Dwell, cuRKPOHULNA, XapMoHHLM,

ExcnoredTs ... (
i Cuxyconga, Mogynaumm, CHHYCOWASIHA YeCTOTHS NPOMAHE (Bweap),

HECTOTHA NPOMAKA [SWEBR) BLOKY CHHYCOUIE, CAHYCOMOA HIropefHanpny,

HeBANYUHCHPEHE CHHYCORAR, Overawing, cnHyconnantn OTHECTEAHS,
i CHHYCOWGANEH HaknoH, XEPMOHALY, HHTEPGERHOMALHM,
] FHYBRXAMOHMYHA CThi1EE, XARMOIHHYHE HAKDWEAREHE ...

CamweHTdi © onuns Arcraft : Sins Eﬁgatj the offset to sine ), Sine Dip, Sing Exponent
T 1POABIDRATANHOCT HE CBIMAHT | HeorpankueH

L CSY an Excel

CeMMeHTHY BHaooee AC

Wanopr da agknu




. Texcroa {CD 2-peza 40 cuMeona
LED wvamkaTons =L Ly

- AXTUEEH HaXOABH KaHahH

Tpurep

. PeBoTaH cTaTye

. BYNIIOHANEH CTETYC Ha Xapn facka

Patiora F £ PYHRYHOHANHY GyToHa
Test Bxn. ; Bin. / Farn. Syrod aa karoqiies

Tpurap i B

DT M HmonkHE .2 BXona, ROHM-Y butprsesan

CorHEneH o, f HSx0A8H CWHAN HE BIPATBHIN raHepaTap Ha
— PDOUEBOHA hopan

CHHANEH BXog ] Bxan x8 SLHLLIGH Wt BLTDRLLISH rBHeparen Ha
. FPOMR0AHN HOpML

C 104 kouoTep

AMD Microproceasor 300 MHz

= . 255 MB RAM .
OrepauMoHia CUCTEMA | Linu¥ ¢ Regl ime pasumperive
DSP curmanas npouscon Fotorela DSP 56303 :

e e

. GPIB Addrese {30
Ethernet

| _USB {33 onuwu_pweasure & Analyze WY-Board)

i _US3 (32 nameT W BbHIeH xapg owon) | maio., 500 MA

. _R5232 { son oT DFA zxanMsaTop)

. Frame bue {awTpaliba cicTas ks Lwwka)

| -20°C - 80°C

ChxDaHaHLe
. THARWEHT - 2A0C fuac

BranHocT L 10% - 80% 29 moHacHsaGAR
BuGpatiwn ]

PaoTed Deokin: YL

Hepadoras rensm TR
¥Yaep i

PaBoTeH pesma | 22503 { Zma)

He-palioTed panmm . SO0G ( 1ms)

| cnooeg IEC 1010, EN®I010

1M TeH ouzaHH :
BaxpanaaHe [ 3x400V & 10% (3P, PE}
| 3x208vi10% (3P, PE) optional
Yecvora Ha MpsiETe ' 45Hz 65 Hz
Markc. exoneH ToK | HenpercHaT 1 unrp,. 3z
- NefWave 20,5 i S0A{faza 50 A
- NefWave 30.x 70 A/ hasa 140 A
- NetWave 6l.x 140 A f thasa 212 A
~ NefWave 67 x i 1890 A f diaaa 212 A
~ NetWawa 50.2 I 210 A/ grazn 318 A

| Koumpon  F1: 3.15 A slow blow {5 x 20mm}
AC 3axpH. F2: 25 A 500V =120 kA {10 x 38mm)

. CEE TN sy AvpekrHe NpuchessHmmane
© BB A HIMEDeH Ha 1 M Npes YETPOACTINTA W Ha, 1,50

[T




_Armecdeio Hanarane | 86 kPa (B850 mbar) ao 106 kPa {1 DEQ mbar)
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NETWAVE SERIES (3-PHASE)

THREE-PHASE MULTIFUNCTIONAL AC/DC POWER SOURCES

{ s RIRELS, SOEIHG

D0 160 Secdon 16, Secrian 15

> BMW 55 95023
rMBN LV 123

N BO3I00 |
VW 30303
tPSA B2 FI1D
y IBCJEN L1000-3-2, -3-12 [
» IEC/EN BAD0OD-3-3, -3-11 |
IS £ g1 000-3-2

$ECSEN 63 000-4-1 1, 425 -4-34
> |EC S1000-5-13

| 2 [EC 61000-4-14

| IEC 61000-4-17

L 1 IEC 61000-8-27

» [EC £100G-4-38

»MIL 51D 461

1 ML-STD-704

The NellWave Seties (3-phise} are three-phase AC/DC pewer sourte, spectfically deslgned to futly meet the requirements as
perthe stand ards EC/EM £1000-4-13, -4-14, -4-28 and in addtfon to pre compllance testing to -4-27. [t [s also used asa bC
POWET SGUILa to cover the requlrenants as per the standards FEC/EN 61000-4-17 {Ripple an DC) and [EC/EN $1000-4-29 Far .
voltage dips and Interuptions an DC supplies, The HetWave serles s well suited for testing fmverters (2.g. soler power, wind |
powes} and e-vehltles I LY 123 standard, Addittanally, the NetWave serlas (3-phase) offers the necossary capabllitlias for
avionlcs testing as per DO-160, Alrbus ABDOT00 and Seeing as well as per MIL-5TD-704 and I3 perfactly sulted 2= refarance
soUrca far Harmaenics and Flicker testing, ;
Optlonally the NefWave 3-phase seffes can be equipped with @ powertecavery madule te absoeh Fad-back powar (AC/DC) up ’

| to neminl power of the Neiliave. i
: -

Ir (ERSTRT
» Wide Power Bandwidih: 0C - 5 kHz
* OQutput Power up Lo 270 kVA AC § 324 kW DC

* 3 High Inrush Current Capabillly

m ARREICAL
AMETEK"

MR LN TENT B LI

* Dutput g te 34690 YAC (p-p). +/-1120 ¥DC : mlunum&'
¥ Power-recavery up to numinal power [optional)
i




DATA EHEET 2 HedWann Satax A-phase 1 2000304

| TECHNITAL DETARS

.-_':}.'; SRR =i B - i ST
G °CFTIWARE RERCONTROL. 2

HETWAVE - THE POWERFUL PAULTITALENT FOR AC AND bC

ETING, DOCUMENTING ARD MANAGING Your i

| SUPPLY SIMULATIGH ;. WAVEFORMS AND STANDARD TESTS |
The pregrammable 3-phase AC/DE power sources with E net.coitrol is the atb-In-one sofiware platfarm to easily !
their wide frequancy bandwidth offer powerful waveform | and corvenientty control the fetWave Serles. By means af |

¢ generzilon capabllites for varlous test appllcations inthe | Ret.conttal the user can program any kind of waveferms |
EML area and for avlanies testing. Based an & i eithsr compased from SBEMES of pofnts and download |
Dual-Procassor technology, with an int=grated them inte the NetWave, Enita hreed graphic tools are at

hand ta adfust the waveform according to Indhvidua|
reqyirements.

hlgh-perfarmanee PC, m dighal signal pracessor (B5M and
Equipped whh a hard disk, the NetWave Seres Is capable
to genarate and record wavefarms In realtime,

net.cantrol provides a Ybrary oF an extensiva compilation |
of predafined segments as well 25 1ens afthousatidn of
standard test mutines as per EML and avlonics
standards,

Accanding 1o standard Fequiremants a pure singsoldal
valtepe [s neaded for hamonics and Micksy
Maesurenients, Tha output voltage of the NetWave Serfas
Is therzfore gumranterd to have 2 very low distartion (THD) :
of less than 0.1% regardizss of the loed. No marer

tiek.contral is alss handitng any weveform recorded by

e e

whether waveforms ara programmed of segments oy of other method (=42, captured by 20 eselfloscope) or

Single paints fonn elly resulting I MBs of data) the imporfed as Excel or C5 fllas, Alfwevelnrms can ha _
' HetWave mastars i all, i downleaded into the NetWave,

Interfaces ifke SMMB and Etfrernet are comeoh features ; net.contiol affers an enhanced reparting tool to genarate :

with the NetWave Seras, test and measuring reports ang can be used under

¢ Wiadows 7, Windows g and Wirrdews 10,

T AU = - g T
THE COMPLETE SOLUTION FOR RV COMPONENTS TESTTG . mn?mggﬁg m_ ;

]
5| Wikl the NatWave Ji s possible for the first Ume to check | | = -

HY compokents up ta 1120 VBL according to iv 123, vw
30300 and other autampsve standards, Tests included
are fast and slow voitage variations as well as valiags
Hpple tages.

The addHionzl LF ampliffer AMP 200Hx uses the TN 2000
| o oouple valtags Apples up to 450 kH2 to the supply '
fires,

With the closad logp method, the net.comtiol soffware
measures the voltage fipple and continugusiy controls the
amplituda.




- COVABIZE TWO OR THREE METWAYE FOR KIGHER OUYPUT

ChATA, SHEET + NeWeyw Serles S-phuage » 20200104

TECHNICAL DETAILS

EXSAND YOUR SOURCE

VOLTAGE OR GUTPUT PONVER

Save budget by buying one NetWave today and expand
your testing capabiiites omorrow, The NetWave amity |
offers the possibility to expand the pawsr orvoltage range |
by combining several units. Double tha vohtage with the |
CescadeSeurce option (Opt-3 C5) or form a powerful three :
Phass AC source with the MultiSource option {Dpt-3 MS) -

hoth is pesslble. |

i :
BB

AMETEK

) 3-ph-;53 Kuitlfencton AC/DE source
HetWave 20,k 25 RVAAL f 27 KW DL
5uppurt with whesls
Natirave I0.x BHHFAMIEIE e,
support with whesls
HetWave 6?.: a7 KVAAC /72 kW OC,
suppnrt with wheels nprrunal
‘NetWave 90.% 90 KVAAC / 110 kW DC,
Statlonary placement
i Wetinive 108K 108 KVAAC [ 150 kw bC,
statfonary placement

TECHNICAL DETAILS
Outputieliage OV~ 3300 VAC (pd
OV -+f- 425V DC, (B30 VDL
uuu:urt cufrent 26 A (M) confinuaus
47 A (RMS} shoit-term {max, 3 £
260 A repetithve peak
"’"ﬂr"iﬂtﬁ- .4 Fa) i
ﬂutputmltagﬂ ﬂ‘l.r' 3“36!) V'#C [p-n]
OV - 3630V AC [p-p)
0¥ -+~ 500V DC, (1000 ¥DCoY)
ﬂutput r.ummt {@ 26 A [RMS) continious
max. 300 ¥ 47 A (RMS) short-term [max, 2 <€)
b AL{sE0Y DE) 200 A repeiitive peak
Qutputvoltage O V- 2%4500 ¥ AL [p-n) |
Qv- 3"690 VAC Ip-pd :
V-4~ 1120V DL !
rsulatad up to 560 ¥ DC :
Gutnut cument = zﬁﬁ {HﬂSJ contlnuuus
max. 300V 47 A (RMS) shast-term (s, 3 5}
ﬁ.C_L’-EG‘I.F IJE:] 200 A repetftive pe&k
tnctuded aptluns Gpt-3 Recovery 20{30
Opt-3 DE-E'H'R




-'rrl’nu'wr 'rn,ﬁ

DATA SHEET » NetWave Sarbey 3-phaye » 20200304

TECHN|CAL GEFTAMLS

OV - 5%400 ¥ AC (p-n)

Outpit mlt&;“i
oV-IEED VAT (pp)
OV-+f- 1120V DQ
fully isolated d op b0 1000 ¥ BE
Qubput current (@ 264 {HHS} :nnﬂnunus
max. 300V 47 A (RAS) short-tem (max. 3 5)
ACS 360 'u' m:. 200 A repetitive peak
Included np‘!inns Opt-3 Fecovary 2030
Opt=3 DC-EVR
Opt3 Parallel 20050

OV-3I"6ED VAL (pp)
oV-+f- 1120V 00
1 _ fully isolated up to 1000 ¥ DT
| Output cument (8¢ 33 A (RMS) contfauacs
| max, 300V AC/ & A RMS) sheort-term (mox, 3 5}
! ssu ¥ nc} 250 A repetitive peak
" im:ludeﬂ uprllunﬁ Opt=3 Recovety 20/30
Cpt-3 DC-EVR

 Oeiage BY - 3*300Y AC {pn)
OV-+{-425 ¥ DG, (B50 YICX)
CHULPUT current 334 (RMS} contiilious
&5 A [RMS) short-tetm (max, 3 5}
25:1 A repetlttve peak

DV - 3¥FE0 Y AL (p-n)

ﬂutput \rtrlta.ge
0V- 34520 VAL (pp}
0% -4/~ 500Y DC, {1000 VDO
{ Culputcurent(@® 33 A (RMS) continuous
miot 300V ACS &6 A (RMS) short-berm [max, 3 £}
360V DC) 150 A repetitive peak

NETWAVE D3

OV - 3*4508 ¥ AL {p-n)

i Cutput woltage I
i OV - 3*490 ¥ AL (p-n]
OV-+f-3120V0C
isolated up to 560 ¥ OC
! Outputcument (@ 33 A (RMS) continunas !
; mnax. 300V ALS & A (RMS) shor-term (s, 3 5)
36{? ¥ m:J 504 repaﬁtlve peak _1
included n;rrians Opt-ﬂ Recwer}r 20430 |
Opt-3 DC-EVR |

OV - 2%400 Y AL (p-n)

Crustpud mlt“aa.t

Opt-3 Paralisl 20/30

f Output voltage DV - 3300V AC {p7)
CI"I.I’ ~#f-42% Y O, (850 "I.I'DC‘]
Giutprt cusrent ?5 A {EMS} mntlnunus
| 100 A (RME) short-term fmax. 2 )
a A00 A rapetitive peak [

T — e w -
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ﬂutput 'mltage DY - 3360 ¥ AL [p-n)
0V - 3620V AC (p-p}
aV-4+f- SDGV[IE.(!UID{WDE"] |
Oulputcurtent (@ 75 A {RMS] continuious
. 300V ACS 100 A (RIS short-tetms fmax, 3 5)
360V D) &0 A repedthee poak
OPTION FDR O EXTENDED VOLTASE &
“whih optlon OFT-3 DE-E#R _
Touble the DC valtage |

AMETEK

CONPLNECE TERT ECLITIHG

Aemie

1he enadimaias fim oy

ﬂutput uuitage 0V - 3400V AL (pn)
0V - 300V AL [pp)
OV-+/-1120v 0L
|5 olated up to 5&0‘-’ DE

ﬂulput current (@ 75 A (RHS} continuess

i 300 ¥ ALS 100 A {RMS) shor-term [max. 3 5}

360V ) 400 A repeﬂtiw peak

Included optlons Qpt3 Recovery &7

i ﬂEt-3 G-EvR

NETWAVESTS

Ourtput voliage 0¥ - 3*500 Y AL (pon)

OV -3I*90 VAL (p-p)
OV-+f-1120VDE (
Fulty Isnlabed up ko 1000 ¥ DO

| Outpitcumrent{® 75 A (RME) continuous :

| max. 300V AC/ 100 A (RMS) short-term (max. 9 3)

| 360 ¥ DC] 400 A repelltive peak

{ Inciuded nptFuns Qpt-3 Recovery 67 f

[ Opt-3 DC-EVR ,

[ Opt- 3 Paral[e! a7 |

!l 0V - 3" 360V AC (-}
! 0V - 34820V AL {pp)
L OV -+f- 500 ¥ DC, {1000 vnc*ju“_
| Output cusrent (@ 100 A [RMS) condintous
maz, 300V 150 A [RMS) shorr=tarm (max, 3 5)
L ALI3I60 Y BL) 500 A reputrt.l'u'e paak |

Chukpisk valinge O -3*400 ¥ AL (p-m)

I
0¥ - 34690 ¥ AL (p-p) ;
OV-+/-1120VD0C ;
_isslated up to 560 V DC ‘ri
uutput nurrer{t = 100#. {RM.E} cuntrnuuus :
max. 300V 150 A (RMS5} short-term {max, 3 5)
ACIE0V DG} 504 A repetitive poak
Included eptions Opt-3 Recovery 50
Gpt-3 DC-EYR




TECHNICAL BETAILS

CATA SHEET » Muttave Sardea 8-plaky » 2050304

{Jutput voltage 0 -3*00 VAL (p-n)
Q- 3"590 V AC (p-p)
OV-+f-1120¥DC ) 3
fully lsolated l.l|:r 1000 Y DC - 3 e
[ ————— e e e e e Simpte mwdde ﬂptlm[w:l cnntml for Integration of
Output current (@ 100 A (RMS] continious the Netwave [nto existng
max, 300 ¥ 150 A [RMS) short-term (Mt 3 5 automation amdranments for
A0 v DO 500 A repeiitive peak exampla Matlab)
includac aptlons  Opt-3 Recovery 90 i SourceAC made  PiL synchronization wifh sther
Opt-3 DE-EVR : voltage sources
Opt-7 Peraltel 90 =y P ¥
— Triggar channel Extended triggtrful‘l-chuns
B s ] ségment "smp Ra,mplng of voltage and/or fraquenty
jf DAL VO =, | "m In cunst,ant thne windows f
Cutputvoltage g: i i:;gg ‘u’ﬁg ?H’} Extarn mode Cuntml uf the HetwWiawe I]:.r an
-3 VAL (p-p) I exterial control sigsal
0V-4f- 1120V DC -
Isolated up to 560 Y DC s )
Cutput current (@ 100 A (RM3) continupous -‘E"W% t
me 360 ¥ 150 A (RMS) shorl-term {mex, 3 5) ; h <3 Hattndusty  incladied -
ALSS00 ¥ 500 A rapettve peak = o ' e o S
'r nq -E-._ -y E.—..—-—-o—.-_--m...a..._.—.._.. I L]';.3 Ir“:],ulded
Included gptfons  Opt-3 Recovery 108 Hetﬂutmmtwe
Opt-3 BC-EVR b
LN T _
Output wﬂ:am OV = 37300 V AL [p-47)
OV - 3*690 V AC (p-p)
OV-+f-1120V D
Fully Isolated up to 1000V DC i
Outpui current (@  100'A (RS comtinaoas
max. 560 ¥ 150 A [RMS) short-term (max, 52
ACS500 ¥ D) 500 A repathive paak
Includad aptions Opt-3 Betovery 108
Opt-3 DC-EVR

Cpt- 3 FaraJJai IDE

el LA TIT BROLLITIIRA
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'whwuﬂl pmamﬂn

Phase arcurscy Rnsnlutfm. 1“

CQutps nolse <5uv Hﬂmfrms
P5AY: 370 mV ims + 0.02% of et
value

Slew Rete B’Wus

Qutpurt Isolation 45 Incdels; 1000 VOC lina - eatth

voltags all other modals: 608 yOC lina -
aarth

Qulput cannectors Safaty lab connectors
CEE typa 32 A (only for NetWave 31X
and HetWava au.u}

Interzces GPIB
Ethemet
RS 232 (lipu from BRA anabyer)
Frame bus [intama.l 51rsmn bus]

ﬂivﬁ?ﬁ

Inﬂemal or memal, 4 wires
Distortlon (THD) Less than 0.5 %on @mfﬁo Hz
Output voltage Betterﬂ'mr:ﬂi%nfﬂtvalua
regulation
Dutput voltage DEH-OE %ufsutvalue-a-n 1% % of
Arcuracy full =caje
AC: Add +0.1 % of set frequeney /
1000
Max. E‘hnf‘.l"namlnal
compensatable
drop on wires
Current limiter 5 .ﬂ. o Imzx {pﬂk}
Operation: Step { Cartinued
ferward and reversa corrant
Frﬂl‘m[ﬂn Qiver carrent B o
Overvoltage
(rrartemi parature
Lowr 'mlta.ga

i 2 i‘nputs 2 nutpms
2 {upeis, Lonfigurable

L Telpmer
MATmanfoks-

Segment typesDE  DC, Ramp, Square, Trlang!e.
Sawtooth, Stap, Sine, Sine sweep,
Sine ramp, Damped slhewave, Sine
ripple, Proflle, Square sweep, Kolse,
Sine Dwell, Sinc, Harmanle,
Exponent ...

5ine, Madulatien, Sine swaep,
Swesp on Sine, She up/down, Sine
unpgalance, Overswing, Sine offset,
5Ine bBip, Harmonic, Imtarhamanic,
lntertharmenl; step, Hamonl;
distorticn ..,

Unlimited

Segment typas AC

Segment :iumlon"

I Lljspiay H.Ine LLD, 40 :haran:tar:
; LED rm:llcamm iner On
i Active output chanmet
i Trigger
/ Functional stlrtus hard disk
? pETRL N 6 runctfun !:e-ys.
| Test On key: GNOFF key for tha
. power saunce
T T i
& DIMERSIORS | SEARE ]
MetWavo 20,x appmx. 1?85 X 93{1 X755 mm E
approx. 1785 % 1210 1 755 mm
[recovary)
Hefﬂm J0x Approx. 17455 X 930 xrss R
ApProx. 1785 x 12101 755 mm
_ [recnvery} _
MetlWave 57 & PP, 2084}: 1105 29?0 mim t
#pprox. 2080 x 1615 x 970 mm
(recoverny}
H!mrave 99.2 ap pmx 2080 %18 10: 5‘?0 mm
Haﬂliava SID,} aAppro. zuauxzﬁ 10 % 9]'0 mm
! Hetwava 103. 3 appm:. ZDB(}X 241515?0' lnm ;




DATA SHEET + NitWinvm Sarfus 3-phase r 30000004

appeas. Tl by

EI ApPIOK. Bm k.g{recwaw] ]
HalTdpge 20,2 Ao i kg
_ appm S'J.t'.l ks I{recuuel}r}
Bl A7 ARt | R-r i
apprﬂx 1 SBU ku [recowverny)
NetiWave 80,2 AP 1 ?m k;
Netiave 90.3 / appros. 2 ﬂDD ke {rer.wenr}
%05
HetWave 1083 } AppME. 2,000 kg (recevery] I
10,5

. L voltage

I x400Y [IP.PEL
oplion 3 xiﬂﬂ ¥ [EF PE}

Input current

SOAfS0A {Hem'm 20.;:]*
70 AS140 A {HetWave 303"
160 Af212 A (NetWave GF )"
21047316 A (HetWave 0.)*

252 AJ381 A (NetWave 108,
* tha highertigura represents the 3s
short-term curnant

—
|

Llrwe Frequzamoy

45 bz - £5 Hz

R L T

Cohnectors

e xtm a1
Tnmptmturﬂ

Rel. humidity

Atmospharic
pressite

Screwed terminais

5'(‘. 3500
10 % - 3 % non mndgnsrng

E& kPa EB&G Tthact ta
106 kPa (1,060 mbar) i

Lh:-a Heﬂndustr;.r Software license for Industral
siandards IEC 61000-4-153, -4-14,
+1?, -#-2?. =4-23

Lic-3 Suﬁam Ilnensﬁ- ot harmonics

HetHamanlcs analysly as perlEC 61000-3-2,-3-12
and EI:E-HIEII

Lic-3 Retiticker Softwars cemsa fur flicker anahrsrs
as per [EC 61000-3-3 and -3-11

L3 Nethlrcraft | Software icense for DO-160

oo stancard for MefWave-serfes
(3-phase)

LIr.-B Nn‘e‘ﬂ'ﬁ!llI"tilryr Saftware license for MIL STI] m
standard for Hetwave-serfas
E‘FI‘HEEL
requires Fliter bax i
f-Box 3 Fer LDC f HDC 143 E

1 Lh:-B HﬂMrcmﬁ . Softwam licensa furMI!BiJS

Alrbos standards For NetWave-saries
B-phase}

Lic-3 KetAlrcraft Snftwamm Iltensn for BE}EING

BoelnE stzndards for NetWave-sares
(3-phasel |
Requires NetWave mode! far 360 VAC
or higher

Lic-3 Software license For Automotive L

MetAuonotive applicafion i
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TECHNICAL BETAILS

MULTI SOURCE OPTIONS

UL TESOBEE

Cptlen to connect in paralle! three
NetWave sources, switched fn
paratlel mode {iripple powan),
&3, 3% NW50.2 -+ NWs0. 2MS

;

)

b SBSXWWS02sNWSO2MS
fipr-4 34 = _i

I AaaitableGiptivns

Opt-3 MS xx

Opt3 M5 5.?'
l:ipt 3 M5 a0

Lach eq urﬁped uﬂth {)pH Faraliel
Thiee identlcal modeds anly

Raguiremants

CASCADE SOURCE OPTIONS

Optian to connect In sedes two
NatWave sources, switched in serfes
i mode {doubde voltagel,

.3, 26 WWO0.2 - NWon, 205

F}‘.'.Il. 1'_.=_-!;|_ :1’.'., -l.Iirl 11
Opi3 C5 &7
Opt-ﬂ <5 BID f

Each equippeu‘wrth Dpr-‘a Pamllal —
Two ldentlcat models only F

S HE T E

1
- e T

[_Requirements

Built [n 6 channsl (3-phase)

Thaanels
measurement bogrrd for
3* voltage i
3* cument
‘u’oh‘a[n Fanges 29 ‘u’ SOV, 100V, Ziﬂ 'h" 55ﬂ 'Iur
unfpniarur hlpular
Eurrentm.tmas 164, Isﬂ. 5{}&.10{!&.22'0#..
) un Ipulnrnr hipolar
ﬂasumu-:m 15 Bit
Aty rau:)r Voltage:
+-0,05 % of reading +1.2 % of
TEnge
Cusrent:
+1.2 % of read;lns +0,3 ‘IE. nf range
Frequem:v lanze DC - mn kHz
Sampﬂna rate EHz Iﬁu kHz, selectable
Memury Min. 4:} 6B on hard dlsk,
Hie sira max. 1 GB
PC requiresrants Minlmum Intel (5 with 8 GB RAM
L. or simﬂar
| Measuring NetWave 20
L. Farallel Mode NetWave 30.x i
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TECHNICAL DETAILS

PARALLEL MODE HARDWARE {mmn PARALL EI.HDDE
20,30, 67, 90, 108} ¥ .

Pereliel Moda Parallels all three phasas 19 oite,
| 20430, 67, 90, The commen 1-phase otdpt Is on a
| 108
} connection.
| Curlng paraliel mode disconnact the
3- phase terminals fram the sgurce,

R i L LR S S S —————

T A (RMSJ continuous
141 A (RMS) short max, 3s
40(' A repettive peak

PRSI e e e e e

99 A [RMS} continuous
195 A [RMS) shiort max. 35
500 A repatitive peak

225 A (RAAS) (orrummus

Huti¥aye 200

HeiWawve 30.x

HetWave 67.x

separate temeinal block for EUT !

200 A (RMS) ahor max. 3= |

GO0 A repe‘mlve peak ]

r'lamaue 90.x 200 A I{HM.SZI toditlnnons !
450 A (RMS) shott max. 35

1 man repa‘tfﬂ'u'e peik {

o e s e

Neml'avc 108.x BDUA t_'R.'-!S] continuoys i
450 A (RMS) short mex, 35 i
1,003 A repatittye peak !

all 3-phase NetWave madeis
400 ¥ +f- 10% (45 Hz - 65 Hz}

[ m-auab:e fur
Malns vnlta.;e

Recoverable  up o nominal AC/DC pevrer of the
individual NetWave model

Ramvenr 0 fizr hlet'#ave 205
Max. 22.5 KVA AL [ 27 kN DC
26 A {RMS) condnuous
47 A (RMS) shoit inax, 3 5
100 A repetithee peak

for NetWave 30.x

Max, 30 kWA AL [ 36 W DC
33 A {EMS) continuons
66 A (RMS} short max, 2 5
250 A reprttive peak

for NetWave 67.x

Max. 67 EYAAC f 72 kW DC i
H 75 A {RMS) confinupus

100 A (R#S) short max, 3 5

AG0 A repetitive peaik

included In N etwave 9.3,
Maz. 20 kA AC £ 110 kW DL
1061 A (RMS} cortinuous
150 A {RMS) sher max, 3 5
500 A repetitive paak

Ingluded tn Netwave 108.5,
Max. 108 KvA AC J 192 kW DC
10C A (RMS] cantlnuoy s
150 A (RMS) shart max. 3 5

i 500 A repetitiva peak

:uﬂi{msphﬂaﬂullh&d

Rer.wefry 30

—— e - .|___

F'R:ecwerrﬂ?

Recawary o

Recovery 10

- unhla DC wLn*e range, usmgtwu |

phases simultaneatsly, :
; avallable unly Far 3-pliase KetWaves s | |
NetWave 20,30,  Extended from 425 VOC fo ssovor |
&7, 90, 106 ‘
MetWave x 2 Emndud fronm SO0 VO ko mm '-'IIE
midels |
NatwWave x.3 Extended from 560 YOG to
models 1120 YDC Ineluded
| CASTERSFOR fETWAVEETX
Support with Support with wheeLs fnr
wheals HetWave 87
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Nemt

TR Iershrs for

TECHMICAL BETAILS

ALTER BOX F-BOX 3-40

App[fc.mrnn tnwmn fliter for smoothing the dc I Agapfly gilen ] ':E: #idecoupling coils with f
voltage for very low ripple | integrated 10 yF capacitorfor '
; Bpplication ¢ 500 my i MIL-5TD-704 LDC _
. Standacd MiL-HDBK-704-7 HDC 103 ! | s svienage Sesvil s WAl i
| MIL-HDEK-704-3 LBC 103 F El:a:l?r ::::r-; - w . TTTTTT ‘J
! other apphications with low fippie Mt e iy
mnals
Application Text condition A o HzJ 3 i L
MIL-HDEK _ Testrondition B (25 Hz) o Appti:atmn 50t} decoupling colls with
Yoliage AC: 230V f integrated 10 F capacitor for
DC:s00¥ O N
Cumam oA - i ‘_ MaxEUTVolage  S00VOC/360VAC
Freauncy .56 || MexEUTcumer 100 }
Dimension 200 1m X 150 o x 56 mm f
{LaeH}

QTHER SOLUTIONS & OPTIONS

F-B0X 3 Lowpasa filter for smoothing the de

w Application valtage for very it Hpple . :
applicatios: « SO0 mv MetWave Seres Single phase Multifunction AC/DC
i T — (1-phasel Power sources, Up b 7,500 VA AC
Stamtiagd MIL-HDBK=F(-7 HDC 1{'13 and 5.000 W D¢

MIL-HDHE-708-8 LI 1063
other applications with low ripple

signal,s

Applltatiun Tast condition AL Hz;]

MIL-HDBK Test cunlﬁt[un B E25 Hﬂ

Voltage M: 23U L i
UC: 500 v

Cuirment 100 4

Framqueicy HiEs. 60 Hy,

Dimenston 255 mm 18& Mm x 80 mm

AMETEK




DATA FHEET > H ot Serlva Zphuyy s 20200308

B J\.J”‘-“

ﬂﬂalyrmr

SIS Hophizi fick r—*"ur“h. a'liv:u.
400V, 164
BRI ¢ p A Tehn Bine

|

3

.-+i.5'{.,t‘l.ﬂ+1 "m:. ﬁ{!tnsum,:'} [
—

3- pha.sa ﬂl:knrlmpe:fancﬁ.

AIF 503N16.1

i FAAO0V, 154
8.240fm + J0.150hm (Lines}
R.160hm 4+ [0, 100hm {Meutral)
Rackmounier rnslde a MI‘MC 25

3-phase dual-!mpedari:e.
Zref:

0.24 phm + {3.15 ghm {Lings) |
0.16 ehm + jo. 10 chm {Nautra)

Ztest;

.15 ohmn + 20,15 ahim {LInes)

0 10 uhm +j{1 m nhm []".Ieumi;i

AlF EGSHJZ 1 3;400 '-I" 32 A
AlF EUBHEB 1 EIMJ.'IB 'h" 63 .H
AlF 5 GBH?E 1 BIWH’I:" ?SA

A —— e e oy e e e o T P,

AMP 200M2

LF Signalgenerator & Amplifier,
DE e 250 kHz, {500 kHzl,
1000 W,

Qutput voltage mray,
164: ¥p-p, 50 Yrms

CH Fi Dnﬂzuﬂ

dm it - rmr—— e

CH 200N300

CH Z00N100

Enupimg t:ransfnnmrtu cuuple I
sinusoldai disturbances to AC and
0c lines

T vty 16 Wake 250k,
R, COrTEnt upto 5OA,
. fec wltage 400 VM:MED ‘HD{

I‘reqwencr 10 Hz tn Sﬂﬁ k'Hzcr
SeL, current up to 109 4,
Isaiation valtage 1200 Yoo

SETAAE e Rime A s

I’requenqr 10 He ta 500 kH:
SeC. current up to 200 A,
tecdatlon valtage 1200 Yoo ;

frequency 10 Hz to 506 kHz, i
SeC. CUirent Uup to 300 A, f
Isolation veltzge 1200 VBC
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COMPETENCE WHEREVER
YOU ARE

Srvitzariani P Chiae
AMETEK (TS Ganbi 7 Etarnenhfivams 15 » 4153 Nelrach » Swikzedond AMETEE CommaencTal Entarpeiae (Shanhal] Ca, Lid.s Belfini Branch»
Pl +41 GE06T 206 41 13 b Fax +£1 (042 200 41 00 Westarn Sinctlan, el flunn fing Beng Fang Etiding B> Chzayarg
Intoimads W, ametmk-t9,com » -yl ke Lol it £ e G At bk 2w EatricbBed|Ing, China, 100045
Phape 35 10 852 T511 » Fox +84 [0)A0 B2 &7 &2 8
! ey Interfiae: srvrer. Amrok- cis. com » E-alk chilmasilos ghametel, com
| AMETER CT5 Ewrope GmbH » Cambomner Care Cestor EMEA b LLbrtt e Sitrarbe 211
¥ 5¥1 74 KAt » Germany Rapubllc af fareg
Phone +48 () 7307 260700 + Fax +43 [0 2307 17050 EM TEST Korea Linbee] s 2408 3 WooVaam Mazs repges  Featan i aubee dluh iy +
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Flrame 32 (2] P16 R84 ) Fax +83 £31) 718 8614
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Pedind Shgapore
| Phana +48 {I} 318 543 12 AMETEL Singserare Pie, Lid § Fo. 53 Chang) South Avgmm 3 0401 Slugmptes
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| Inkwmet: wen, Amebek-ct4-2om * E-mall: Amgapomsaley cmamsiek.com
USA { Canada
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Phong «34 885 074 0660
inlem et v am stk com,

Information abaurt seope of delivery, sl daslen and terhnical daka comespend with the state of devalnpment at tine of ralags
change without further noffre,
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AMETEK CTS

6.2. 3-phase Net¥fave

€.21, 3phase NefiWave 20, HetWave 30, NeBWave 50, MetVava a7

SR
RO T

T = ks

Culput voltsge OV — 300 V AC (RIAS)
o - W25V O
—Output rsquency | 05 kHz
Freguency accuracy, | {00 ppen
slahility
NefWeve 20 30 &0 87
Cuiput powsr AC 225 kvA 130kvVa Bl kKA, 87 kVA
—Oulput powar DO AR 72 kY 72 KW
Quipif curment 26 A, IzA G5 A THA {RMS) comtinuns
& mex. 300V AC a7 A 68A 100 A 100 A (RMS) shart {max. 3a)
_ 200 4 250 A 400 A 400 A repetiive pegk
Output connector 324 3A E83A 83 A CEE can or Temminal
Safety lab plugs (4/Bmm benana

6.2.2. 3-phaus NetWave 20.1, HetWave 30.1, NatWavs 60.1

SR

Cuipif voltage BV - 350 V AC (RS)
OV - 4500 vV o

Culpist DC -5 kH=

Frequency &ccuracy, | 100 ppim

stablliy

Netizaee 20.1 30.% &0.1

Cu AL | 225 VA [0 kVA B0 kA

Qutput powar DG ZT T 38 KW Fed

Cuiput currmant 25 A A €5 A {RMS3} continuous

& max. 300V AC 47 A S84 00A (RS} short {miax, 3
260 A 250 A 400 A repettive neak

Ouipuit conmector 32 A 32 A Bi1A CEE ¢on. or Terminal

LEafty laiy pluge (48mm banare) _

6.2.3. 3.phase NetWava 0.2, Heiave 30.2, Natiave 60.2, Netv/ave 67.2, NotWave an.2

NafWave 0.2 36,2 a2 ET.Z 2.2
_Cutput powsr AC 22.5 VA [30RVA S0 kWA &7 kA 90 KA, .
Oulput power DO 27 kWY 36 kW 72 kw 72 kW 130 kW
Outaut curet 26 A 314 56 A TEA 100 A (RMS5) continvous
£ mene. 300V AL 47 A EEA 160 A 1004 160 A RIS} shovt (max. 35)
200 A 250 A 400 A 400 A S0 A mpotittve posk
Qutput conmactar 52A 2 A 83 A B3 A DA CEE con. or Terming
I Safely lah ply
“Bmm

Y 1.66




ANMETEK CTS

hiet\/,

8243, 3-phoas NetWave 20.3, NetWava 303, HelWova B3, HetWWove 673

R s R e e

uriput voliag I - 400 W A (RMS)

O - +5B0 V DG
ut freguen DC — 5 kHe
Fraquency accuracy, | 100 pom
slability
_ NetWave 203 302 an.3 87.3

Ouiput power AC 226 kVA [ IO RVA 80 kWA B7 kWA

Output powar TG 27 kW 36 kW T2 KW 72 KW

Ovrtput cierent 28 A, 334 8 A T5A {FRMS) continuous

£ max, 3000 AC 47 A o6 A 00 A 100 A {RMS) shert (msx. 33}
2004 _ |250A 400 A 400 A repuitiiva peak

Output conneclor 32 A 32 A 83 A B3 A CEE con. or Tarminal

Safety sh plugs (4/8mm banana)

€.2.5. 3-phase NetWave 90.3, NeiWave 1083

R |
o

Bl it E

— 400 V AL (RME)
OV - 1560 V DG

Dulput frequency DC—5'000 Hz

Frequency aceivecy, [ 100 ppny

atebilty

MeiWaye 403 1053

Oviput power AC SOEVA | 10BKVA
_Quimt power DG 1108w T 150 kW

Outpig currant 100 & 1A {RiS} continuous

& max. 300V AC 150 A 1504 | {RMS) short (max. 3g)
_ 500 4 500A | repsbitive pesk

Outpirt conmector 100 A4 T A CEE son or Tarminal

Szt=ty lab plugs (48mm bangna)

8.2.8 j.phage NetWavs 30.4 (based on NetWava 0.5

OV — 384V AC (RME)
- =500V DG
Ouistt voltage limited to max. 18HVDC (in HV-0C madi) by herdwars,
Dutput frequency DT — 5000 Hz
Frequency aecuracy, | 100 ppm
_stabliity
Nef\Wave 204
Qutput power AC AT KA
Lulput powst DG [36 kW
Output current 33 A (RRS) continuous
& mae. 300V AC 65 A (RAIS} ahort (e 31)
o 260 4 repatitive peal
Output eonnector 3Z2A CEE «on, or Tenmnin
Safaty lab plugs (4/8nm banana)

W1.58
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6.27. Oanoral technler! dsiz for a8 3-phase Hellfiovs

| ottaemial or externa

I L T

Senes Uset 2 100 V a¢ of de: & 5% of ine

Diatortion (THDY Lesa than 0.5% (S0Hz FBOHz } FS

Output voliage Stabilty Battas than §i.1%

Outped Anoiiracy Eatier than 0.5%

Cuitaut Nolse =5V 110 mVrms; 250 V < 320 mviims

Max. compen. drop on whes | 5% of max, naminal voliage

_Current limter accuracy =5%

Curmart limitsr stagy 14

Current fmiter mnge Device 10 Hz - 74.89 Hz TeHz—5kHz Disabled
NetWave 20,x; 5A-47 A TDA—47 A 47 A
HefWave 30 SA--BSA 104 -85 4 86 A
MatWave 80 SA-100A NA-1004 100 A
MNetlWavs B x SA-150A 10A—150 4 150 A ~

Cumant fimiter Minimum current 1 10 A

parailal switching Curment Range: Mukiply this valua by thres when using

Paralial Switching on 2 Phases modeis

Pratection Crver currernt

Cver temperatie

Chvar voltage  mains suply
Low voliage  mains aupply

SVhm

Feacdition 1°

=

- :rlil-—q. v (e

i = 5"‘ 5“'11*._-. o SO it
{ DC, Ramp, Square, Trizngis, Sewtooth,
Sina ramp, Damped smewove, Sine 1ipp

Eine Ovell, Sinc, Harmonic, Exponent ...

P o

- e L DN -

L= _I...'-. = o] e, P
Stap, Sine, Sine swaep,
lo, Profile, Squars sweap, Noise,

Sine (flat curve, fiat R4S adapted), Modulation, Sine swaep,
Sweep on Slna, Sne up/dowm, SIne unbalanca, Sine Offeat, She

Swilching, Over Swing, Harmonle, Intarhamanic, Interharmonic stop,
1 Hamoyic distertion ...
3] with apdion Alrerai; Sine offsst { de ofset io sine ), Sing Rip, Sie Exbonent
__Segment duration Uniimited
__Daka file Impori &3V or Exce|
e SN Sl R
_ Input channeis | Boonnals  (Opt-3 NWTB __ -
Input voltage ranges 25V, 50V, 100V 250V and 840V {old aysisma S60VY;
uiipolar of bipokr
Input curment mnges 10A,. 25 A, 50 A, 100 A and 220 &,
uripolar or bipokar
Resolution 15 Bit ___
Accuracy Vidiags betier than 0.3% @50/80 Hz, of selscted rangs
Cuwrrant better fhan 0.5% gS0/eD He, of sgieciad rancs N
Frequency range DT —1C00kHz
Sempfing rets (sstectabla) S S — 500 kSl
Mermory

Win. 40GE on Harg diak

Fiiz sfze max. 1 GEyte

Lo EIERESE -5
—LED indieatars Fewer On
.l At ontpes channs
Tringer
Funning elaius
Fi.netional status Fard disk
Oparation & funciior keys

Test On : ON / OFF key for the power ssurce

V1.58
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inputs, 2 outouts

2 inpuitg, configurable

Quiput Signal of imternal srbitrary genemtor
(avzzilable only on il 3-phass Nafave models)

Ingart for estemnal or injernal artitrary aignal generated

{available anky an all -phase NefWave modsist

. it H
AlD Microprommeser 500 iHz
256 B RAM

_ Opemting system

Linwe, with Real fime sxdengion

T GPIE Address 1..30

Mciorola DSP 56303

—

Efhemet

USB (for Mmasurs & Anahzre NA-Board option)
HSE {for memory stick and ext hard diec) | mad 500 maA

R5237 { Input from OFA analyzer)

Frame bus {internal systam busat

&G - 40°0

2070 - 80°C

21 7 hour

1% - 80% non-condensing

1.04G

50

e 56 100

0, EN 81010

Pawer supply 3: 400V 10% (3P. PE)
Bx 208V > % (3P PE) optional
_ line froguency f:iz—G8 Hr
Input currend ma. Ciaiinuous | . 32
~ MetWave 20 &2 A/ phase G0 A
-~ MatiWave 30w Y0 A phase HOA
r MalvWave B0 x 140 A f phase 212 A
- NatWave BY x 150 A f phoag M2
- NeWava 502 210 A f phasea A1B A
Coxlrol  FI: 315 A slow blow {5 x 20mm)
AC nower F2: 26 A 500V >120%A (10 x 3&mm}
inputt conmectar CE™ typa or direct cable plugs
Molse (MW 3.2 nperates) BT miesyired 1m |n front of the device 1.5m ebove ground
“Temperatura 0“Cw3Is g
Hurmnidty 10 75 to 80 % non-condensd
Almoephatic presaurs B3 k% (880 mbar) to 108 KP=z (1 0Ed miar)

V1.568




MetWavae 202 7 30, recovary
A holght {rolls+crang support) 1362 {1784) 1580 {178
B width $30 1240

C  doap (over all CeGwla) S30 (T56) B30 {758)
D height with ralts 154 154

E rofls diametar 125 125

F  crane support fremovasls) 70 80

G Powsr iN 3585

H width power I 130 T30

i helght power IN 170 170

K dist power tN S 345

L dist. powar IN 490 480

M main swich 40 40

N alr IN distanca h ha 25

O arindstance na 230
Ketiave B0.x / §7.x r2oovery
A helght {rolis+aranse supperty 1802 (2080) 1200 {20a0)
B wiith 205 1818

C  desp fover ull C1G+i} S0 {2Y0)  enp (s7)
D helght with rolls 200 200

E mike diameter 160 180

F tmane support {removablsl 80 84

5 Powsr N o0 o0

H  width powsr IN 200 200

| height powsar IN 300 300

K dist. power IN 218 215

L dist powar i T85 7a5

E rmain switch Fis] 70

W &lr I distance h 25 z5

O girin distance 430 430
NetWava D03 0B recovery
A hoight {erane suppartt 1900 (1gea) 1200 (1p80)
B width 1890 2470

C dugp fover all C+Qev) 870 EYE

F crane support (ramovable) &0 80

. & E n %
e T .
b b BT
S
1 L3
b
1
| | B i
| " i "
J : . !
G‘J- I ! ] x o
| ; (et
-:.I' ‘ | r LJ
r . |
o
'T_.% e rtnprrrrr syt Yot
i . R e L
c " & %
IS FIT.‘_:_'":“::: SE—— EL

| S —

- e

= => not rlevant data for the standards can b changed by the manufarcturay <= =

vV 1.58




XuOpHIHH eneMesTH 33 CEXpaHeHHe Ha eHeprus

Texruaecky ganHu




12V, 2.4kWh LiFePO4 komnnexr ¢ 200Ah knetku,
BMS mobuneH MOHUTOPUHT

KomnnewrsT ernionea 4 x Wineton LiFeYPO4 knerem, 1 % aMS123, 4% KOHEKTODM, 1 X 3alMTa OT
NPEHET DERERNE, 4 X KANZ41H [YEPASHH), 4 X KanausH {qepHu)

ApTwryneH Homep: WEB-12V20046H-5ET

CnMcaHmMe:

TexHoscrMaTa Winston L1eYPOA npedhacoan KOHBSHUMOHANHKATE AGMN, SLA & HaKaHa
BtNEKTA,

Te paboraT mo-Abard [EHEOT, W), HawwaT 10-roiMiLEH GWT ROKaZEa CPEAHA
APDIEAHMTEAHOLY HE #4B0Ta Ha S000 LMHLAA (B 22BHCIHMOCT OT CHOPOCTTA HA Pa3pakOaHe,
MHHAMYM 2000, manchmanto Habagasanv 3000).

No-maH. C HAAWYHETS HENPEKLCHRTY CKOPOCT Ha PESpERgaHe npH 3C {3 nwTH fo-ronAma oT
RanauHTETa cH), RIFEYPOY oosnyprsa noseue eHeprna ot AGM, SLA.

HvaKEr HCGAMNM. 33 paznvxa oT AGM, SLA LiFePO4 He cugbpa sewecrsa, BACTHAUA BRI
WMHBOTT.

Heekcapganstocr. LEPol ((Toarsaphu} M Anyri SaTepuy, YecTo M3NDA32aHw B & BKTPOHHKYE
roTpabwTenH {TenedoHn, TabreTy), ca MIKACHMTEAHG GNACHH, KOKATO Cd GHIMIECHM NORREAE
WITH HENARBKRAHD HINDASEAHH. BouparT motkeTe ga npobuere LIFePO4 ¢ metan u ga He

NPEAHIBHEEYTE NOWAP WM ERCTNDAKA, [TPAK AT 23 AKAMY NEPHOAH CbC THLWMA [MANRe A0 HW

edexT.




TEAHHHECHNW XAPAHTEPUETIIE

Terng [wr) 32,4
Bartounra [mm} 258
LU upHa {mm} 362
Axadouina {mn} 224
HommHaaso Hanpe:detiya {V] 12,8
Kanaywrar (Ahj 200
fancumaney Tox M2 paaoag (A) 800
Onmumanes Tou ka paapas (4} 100
MaKCHManeH ToX THK 3anAg (A) BOG

MarcpmaneH ToR npy aasag (4) 140
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Your complete power solutig

TexHW4yecKku cneunduKaumm

Winston LFP200AHA KneTtka




GWL

POWER

www.ev-power.

Yaur complete power solutic

VWinston LFP20DAHA wnetka

I
(o e

Wme 58 mogena

HOMMHANHO BN
HanauuTet

PabiaTsg KARPE#EHIR
Hanpestethe Ha genBoK paapas,
TRAHE, SORTIEM B LT HATIENE it
DITrAaneH MMKDE TOK HEl pRipes
Bl 0K 2B DANPRL

bans HMIDE ToN Ha paapm,
DTG B AANTRMEL1Y T K

WlE HEMMANGH 38X BHDREY, TOH

“hlE KA HE TEMIERSTYRR S
RagLHATRENNE prioTa
Passaepe

Terng

M= Ha MOg=Aa
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CRELIMOUKALIAN

L

F -auwrer
Misimmanon Kenausrer, nepeoRavanas &D0F
Mazamanan KamagntaT, MePBOHEYSNEH 800 F
Mascumaned ESR oo, nupeokasansh 21 mn
TerTon Tox a3 KanauMTST ESRpo! 100 A
HanpeRen e 8Y
ALCUTOTHD MAKE. HANDEWBHNE 17V
ADCONKITEH MAKS, TOK 1,900 A
Tos Ha yrewma mpu 25°C, M,
sancym (BO1 Suffi - VIS 2,00
Tok Ha yTeura NpW  25°C, maximum 170 mA
(BOZ Eaurffix - Pasaive Balancingl
Meximum Serfes Volage B0V
HanauMTeT Ha HHQWBMAYANHN KNETw 3000 F
MRz, SHEPIMA & CRXPAHBHNE, WHAWS, KNSTHN 3.0Wh
Boall mnemm 8
MIMEPATYPA

PaSaTia remrepsrypa

A ym 402

Mexciiyu 85.C
TEMNgparypa 1e ShXpEHEHWE

MetHnmym A0

e

Marcumym




CNELUOUKALIN

TEPMATNHWU XAPAK

TEPHAITHD CLIgRITHEMHWS, THRAHG
TepmaneH kanauureT (Cuw), THIHE
MarcHuanan Henpes. tax (AT = 15,0k
Maxcwmaaren Henpax, Tok (AT = 40 %

Do H:ﬁaor Y BACOKA TeNNEDETYDS

MNpowmsHa B kaRsUuT™Ta

E5R npomaks

Ongiman DG ameoT npw 2570
NpounHE B KEIBYMTeTA

ESR npouswya

QuakeaH Sipod Unknn npu 25°C
MpowAra 5 mnauwmeTa

ESR npowmana
TecToe ToK

ESR i KANAVATET V8 TEMIIERATY A
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Technical specification
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Winston ' FP200AHA cell




GWL Www.ev-power.eu

PﬂWER Your complete power solutions.

Winston LFP200AHA cell

Model name LrP200AHA Adtarmetva product making TSLFPZO0AHA, WE-LYPZIDAHA
1 @M L B2V e st woltage vnder tial = 58 ¥
Capaciy 200 AH +- 5%
*MMT% drex 53 - nuin 28 A 50T Boo
Deep dlscharge wizgps 25y Tha cefe is damaged H voit=ga drops balkow this lavel
@.ﬂﬁmw ; qv Tha ity 15 dameged i woitaae aviends this kvl
Dpﬂmlﬁ-lminraimnt 00 A a5c
lul_i;lﬁa} dlmilargﬂ [ T2 3 A1, e ikt fior e 0 Jroum Tol cPerge
Wlao pesak dischargs cierant « 200 A 10 €, mdmal 5 seconds In 1 rinute
Optimal e currert <1 A g5
Mzximal charga cumrent <EIT A 237 with battary temperstura monttaring
hﬁtﬂmwﬁwn& P The pctery temparsnn e shoulkd net eresde this level
tamperating i~ i during clearge and disch g2
DHermnsions TIEX ICZ X 55 Millimatars folesance - 3 mm)
Y ‘ﬂ& L Wil perance += 2
Wiedsl rame RO Abiery: (v praduet me 11 T8 L F200AR, WE-LYPIO0AHA

|
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FEATURES AND BEMNEFITS*  TYPICAL APPLICATIONS
+ Up o 1LO0G000 duty cycles or i Wind turbine pich control

10 year NC life + Transportation
+ 16¥ OCworking voltage : Hesoy industrial aguipment
» Hesistive oractive cell balandng . Ups cysrems

available
: temperature output
+ Overvodtage outputs aveilatla
: High power density
: ﬁum\i::act; ru ie;_i,fuihr endosec

splash-proo gn
PRODUCT SPECIFICATIONS

ECTRICAL e b :

Rated Capacitance’ 5DOF 500G F
Minfmum Capaciance, inklal FDOF SDOF
Maxlmuem Capachtance, [nitial® G608 F 600 F
Haximum ESR o Hitial’ 2.1 mil 2.1 me2
Test Current for Capacitance and £S5, 1A 1004
Rated Yoltage 16Y 16¥
Absalute Maximurm Yaltage® 17y 17V
Absoluta Mudmum Current 1500 A 1,204 A
maﬁi:ﬁikir;ehlg ;:-;55,[:' maxiimu 5.2 mA WA
1802 S rsie Baloncn A omA
Maximum Serles Veltaga Faby 750
Capadtance of Individual Colis! 3000 F 3,00 F
Maximum Stared Enargy, Indlvidual Cell? 3.0Vh F0Wh

umber of Cells & 3

TEMPERATURE e GRS
Operadng Temparatyre (el Cee Toosmrure:

Minimum -0 ~do'c

Maxirmumm A5 65'C
Storage Temperature {Stared U hsmed)

Mindmum o =HrC

hEzoeimun rC FOC

*Remily iy vary, Addiiana| Semns oed cangitlons, bt el the nded warmanky, apply 2t the tme of purchass,
Sivathe warmnty detaih ferapplicble opercting 210w e L o,

fPage T » Dacument humber: 100755378 ¢ s el com




PHYSICAL i, ek, | : AMODOS00 016 BO2

Mass, typical 5.5ka 55 kg
Poer Tesminieds MEMI10 Masma
Recommended Tarque - Terminal 20/30 Hm 20730 Km
Vibration Specifcation CAE 12380 SAE J2380
shack Spectfication SAE I354 SAE 12454
Enviranfmantal Profeciion 15 {P&E

Cooilng Matural Convection Wiural Convection

MONITORING / CELL VOLIAGEMANAGE MENT e L 00
Internal Temperature Sensar NTE Thermisior NTC Thermistar

Temperature mterface Arnalog Analog
Al Vedzge Monttering Cwvervoliage Alarm NAA
Connertor Dewtsch TTM Devtsch OTH

Call Voltage Management WVIAS 203 Passive

POWER & ENERGY /Sl il LR T f ¥

Lisable Spexific Power, 2} 2700w kg 2,700 'Wikg
tmpedance Match Spacific Power, F, _* 5,500 W/ky 5500W/kg
Speciic Energy, E ! 32Whiky 3.2 Whikg

Stared Energy, £, 7 - ) _ 18Wh 1awh
SAEETY LN e ol LT Y R U
Shert Oroult Carment, typical

(Ut pos bl with sivort clnoals from rited voltage, 7600 A F.600 A

Do ot use as 3t operating et )

Certificationa feds, ULATES (150V) RS, ULB10a {150}
High-Pot Capakdiify* 2,500 VT 250G VDT

Page 2 « Dacument number 1000783,10 ¢ e el o




TYPICAL CHARACTERISTIHCS

THERMAL CHARACTERISTICSE .\ | BMOD®500 FO16 BOY BMODDS00 POTE B2
Thermal Reslstance (R AN Cel Casas to

Ambient), typical L 0.7rCAY AFICW
Tharmal Capacltance {C_ ], tynical 4,300 1°C 4,300 )C
Mazimum Continuous Current (AT = 15870 T A, 100 Ay,

Madimum Contluogs Currens (4T - 2y

D¢ Life at High Temperature
ekt continconhy ol Rated Vit & id-odmiin Ope 2fing 1,508 hours 1,500 s
Temypereiong
Capacitance Change
[ decremes frewm minimu Inftlad valus) A 2%
ESR Change
136 Increase fam mzeimoum Mfiad v 150% 100%
Prajected DC Life 2t 25%C ;
ﬂﬂaﬁjmmnunuhratmwmgej 10 yeira 10 yeears
Capacitance Changs
{5 dacrease e minlmion 0% e o 25 AW
E5R Change
P drvoraase Fram el el vl o) 160% 100%
Prajacted Crde Life t 25°0a0 1,000,000 cydles 1,000,800 cycles
Capacitance Chatge
mdmuﬁunmhl:iﬁm Inuitial waluee] 20% 20%
E5R Change "
% Incresise From mesitimam I oy, ) 1605 100%
Temst Current 102 A 104 A
Shelf Life e
[Stored nchatged at 250} 4 yoary & ymars

N B e
. A
i 1 ls"‘\ ——
" ————
i b
E T T ro
.n.—.-;,,,,.-:-\#m_v;;,,—_.r.h- B T p—
Y il s
(1] o
Tung-wfor B

Fage 3 : Docurent number 1001005510 well.com




DATASHEET =

NOTES
1. Capaditance and ESR,. measured at 25°C using specified 8. 4T=1,, *xESRx R,
test current per wavedorm below, 9, Cycle using specified test qumert per waveform below,
N :hsnlutel maxmum voltage, non-rep:=»d Hot to exceed Cycle life varies depending upon application-spedfic
frer 72 ho . characterstics. Actual results will vary.
. ARt 72 hollrs t rated voltage. Inflsl” e CUaRtcan 11, per United Nations material classification UN3499, al
e higher. Maxwell ultracapacitors have less than 10Wh capacity
o1z to meet the requirements of Special Provisians 381,
4. PerlEC62391-2 P, = “E{R Wmass Bath individual Ultracapacitars and modules composed
W2 of thase ultracapadtors shipped by Maxwel can be
* P o ER_wmass transported without heing trexted as dangersus goads
{hazardous materlals) under transportation regulations,
8 E = AR 12. Duration = 50 saconds. Hof intended a= an operating
o 3,607 x mass paremeter,
h = BOF
3,600
CARESR Muzsorsment Wavefonn Cychs Lite Waveform
D e o
- # . a T,
E = - H E i r..,...:..-’_ — - # E
b ,."‘ v : Ry _:. _— t-" ] .
. :
k- —— ]—--v
A = M
H
- 4l e 15 a6 R e g Yiab, 12 -11 = 5 sevonds {0
3:&1.:__ :.g.f.:mﬁr E;nw.:.g,,;:r:ﬂmumm V2oOSEY e T -13 = 15 monnde el
MOUMTIRG RECOMMINDATION. MARIINGS
PMlease refer to the user manual for Instal! ' a2 Preducts are marked with the fallowing information:
recommendations, Rated capacitance, reted voltage, product number, name

of manufactursar, pesitive and nagative terminal, warmning
marking, sarlal number,

fage 4 ; Docurrent number: 100936300 - ol pomn
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"5, prkenty and thalr respective fomign counterparts; 66431, FRO541, 7343770, FI52050, TIRA093, TAA025E, PAOLST], FSOE651, FSE0243, FTO1ASD, FTROE1, THISEM,

2SN FROSERY, RIS 55, BOT2TA4, BO0Z4A1, AXrasia, 2t pendling.

e - i

Finawtall Tochmodoqdes, e, Mol Y chaplwgs 0 © waldVarkmedn 1l cRawell Te rnofagies e,

ikl Haadmuierters Bl 20 w2 st bs T orrgme 2 e ghul Tra-Hing Co. Lid, Flstini 300 4, Ot Cpry
IBES Talle Forirhadt CHaFir s ams ] ALL 1t hFloor M. f

San Chege, CAS2173 R st Tei et Soiyarg

Ush Tall: #47 (F 53210 B0 2 el RS e 51 thungfang Resd,

Tule+1 853 503 3200 Fan: +41 BH2G 419 8547 PRE Rl o]]. - TR W E B Fuitaag Mew Arma Saorgl |y K mma

fa + 158 5H A Stomghad M0132, [t 253 10045 TH Gpa

5 China
Pl B0 2380 2000
Fery PR T B DO

MLANATELL TEC FNCH-OES, AW B, WAAXY/EL L CER1. 3 INTESRATOR, B **: 1 LTI AT I A LDkl B CELL an s respec live

e an dir Iy it tog bty rchormans o ol M < Ay rhak be Lok d, I T BFatacd, fivbai et
I part, Wil W pelcy' weifilats pedomisalon Maove erbrologiog e A0 o o | Mol | Tectmesd o ies, nc. AT s s reed Mo
peathon of these mostesd ke ey b Doy £ i iy o o by Wi L Ao 1 e ? Elaedugioy i

Page 5 : Document number 103436395




Technical j

Cvlindricy cells

Dascrintion
Eton | 1Sty SURercepaciiorg arg Unige,
o ‘

uitre-k ks g S0 utifiging
Blagtre wleel daykig leber cozaghor {EDLG)
BN “Ormbined with . “w, high
Perfoer,. o FMaterials, Thoy SOMEdngion of
A Mehnolagias allgue Eaten to offer 2
e P el ot iman toifared 1o
B ) - il LT R T BT et
=8 ¥ oy cendpowe g

B TN e Tarred aEwn g
GEli= Pty ity gnd o ST
re:

XL60 Sﬂpercapacitors

B
Faatures zoed B - e Yaﬂ:siw
o

20

w

* Lenglfa anery corage, WP e

" UMt low ESR frr v oy migh Prﬂﬂgg

v Wiidy reriing teiparadut™

* Maintenanos frag and 18

* Coot affegth Backup povvar
MacERture

* Low operaling oo braf-'d

. efflciancy 895 under
Hfmmﬁmﬁms

- Hlgh rediabMy are - goption
* UL reen-nimg 20y

= aﬂﬂ‘ﬂ—n

Apptheationg

* Betkup pnymy o
" Padk pawer sheving, putse POV e
" Enging sterting s et

" Enermy captuns and reysg (H d"tﬁaﬂ

MWH

AUTDMtivs, ke, Irining g
eqipment, cranas .
* Permicty power for san:on, LE




Technice! Date 10339

X180 Supercepecito

Effactive Movimber 237 Cylindrical cells
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X180 Supercapacitors Technical Data 1
Cylindrical calis Effecthve November 2017
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PRODUCT HIGHLIGHTS

+ Highr-Performianee Real-time

High-Speed Connectivioy
- T and Oiptimized for Power
Electeowtics
_ - Low Cost Eniry-Level
The (3P4510 s 2 compact entry-level simulator . Comgact, Portable and Large
Lhat combings OPAL-RTYS core strengths: Number of Rabust KO Channels
RT-LAR high-parformance Rapid Corirol
Protoiyping and Hardware-In-the-Loop syztams ArRLLaTons

- Rapid Control Arototyping (REF)
and Hardware-in-the-Laop {HIL)
Simulation for A&0 and Teaching

QPALAT infroduces the newest version of the OF4510, compacy anwd
afturdabie reak-time power grid digital simutator, The GP4S10 (V)
masks a signthcant evolution of the OP4RI0 and the Frss DP4510,
bringing & new level of connectivity, expandability, and versaiilliy to + Bench Top and Portabie Test and
the platiomn. Measuremeni System

* FPGA Devefopment System:
The OP4510 is the natural evolution
of (he widely acclaimed OP4500, featuring:

Power

+ Faster processer up te 1.5 GHZ

- FPGA Kintex? gble to process up 1o 410 K Cells w

Versatility e

« Possibility to adapt the WO configuration e the ' % i
targeted application

Connectivity

- Active/passive PCle, CANDUS, GPS lime e T T
synld:mnizaﬁ_un (IEEE 1568) ) anakog IngL, anatag ouiput digital

» Crotional optical and SFP modules Input and digital ousp

+ Dptoral AS442, fiber optic or synchronizatlon
mcdukes,

+ interconnectable with giher CFAL-RT slrukadois or
expartslion units.
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OP8665

Controller Interface with Tl Controller Board

he DPBGGS I dsed s a devalebime 1oa] (o intertace an o

erral controller to an QPAL BT HIL This platform allows the user to

rapidly develos s test the saftware and bepadt fom 2 fuik and easy HIL experiance.
DRAL-HT #so grovides concrats FIL gxarapiay and dernonstanons with the controller board,

£
P13 rG

Al |
WEr iniarrac

- Direct fnterface to OPAL-RT simulators (OF4500, QPS50 QF 7000}
* Interface to and external development controller Board

- Connect to the HIL via calles

- Sgnal probing area

* Power Input used 1o power the development baard
+ Commanication: CAN, Sanial

UFALAT Controfler niedace amebles o roosierate the ewelonnman
R e BES SR LR L TN T e &y it Faos
vives, e HIL imedeie provides a pin-to-pie comaliils inlerface
geteeen OPAL-ET rspidmne sdudader ool oongeier cards, thus
alirzinating st times,

Injiectt stimulus with swiiches, potentiometers, anaiog,
digtal cuiputz fror HIL

- Resplver Jircult
- ey configqurable status LED
* JTAG connector ivterface for programming and debugging

+

Anzlng and Digital Input protection
Scaled Annlog [npats

Breakout slghaks via juntpars
On board 5V and 3.3V regulator

OPA

TECHNO

—=

From imaginatlors... to




Cantroller Interface Description

CAN s 2x D9 female onnechons

Liigriai & 2 x DBA7 male connectors to et to the HIL Digital OUT via a pin to pin GR3F fernate to male cable
Caheyetad LT 2 % BB37 nale connectors 1 canrect To the ML Deglhtal N via a pin o pin DB37 fomaie to male cele
Aralog IN 1 DB37 male connectars to connect to tha HIL. Anakog OUT via a pin to pin DR37 femde to mak: cable
Anaiog LT 1 2 DHA7 male carnecto o sonrnect to the HIL Anatog [N vis o g to pin DE37 female to maile cable

e Al
e

e X
Tz Comrodier ntarface i divided into Sertinn] on the rght and Sectiond an ie ket Trduding % %;&

13 - .
A5732, 1 u CH fmmafe Fay mzoh section, SR i UART mdapins, 13 085 femals for ez section, | ﬁ Sy
Pewred Ipuy, SWOT fo T2V0C, Power ORVON Switch, 1« for esch secfion, BreahOut Ares | !...g_

{slonal), TestPoint Ares, Sorewy Terminels Area, Power On Sreen LED, 1 x foresch seciion, S8

Rapady Status LED 1 x for emch gection, $0 pin ade tonnechons, 3 & for aach sestion. ¥

T Controlier Board Description

Coniraller Board Adaptor Uesigned with 2 Texes Instfuments TMOSCHNIDZA3AS modulz
Anaig Input Scaked asing a resistor divider cirauit

Ligur Sitch SUNFTY, ST SU, SUNd

JTAG Connector Debig or flash the TV coniroBer

BOOT Sehector Wimpers 81, 02 B3, 84

Power Green LED ngheator 2 Grewn LED to indecarte the status of the 33V & 5V supplies

CAM Sus Termmation Jumper 2 Green LED o mdicate the status of the 3.3V & 3Y supplies
N e Priviriad i the comtroller boarg, the RBesobver Circwit can be calibrsted via two peterstiorneiers and
the signals can be probed via st points

Aboui OPAL-RT TECHNOLOGIES

SR Lt vmred Bl 1 vhe st of 2 FEUSA, Yiaged Gl Thme D) Sy irnddatzr, Mt 2ot Logn fHLb et eomdiprm andg fasid ©
SR el et g e R, O D e ] ane |t Tt weedf i oy it okl e ket Ao s, S6armiCha: gy trelns,
wti s yjusIeles G ar REL DR N 1

§ 751 Wertandson, SUite 2525, Montrecl Ousber. Canada HEK1GE | Tl 47 $14-075-2323 | wowapabrt.eon
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5-Box RCP*

COMING. B 5 AT

L ARRERERE
| o amERREEE

FTHERLET  Js5%
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' |

.
HEE M it
El

GENERAL DESCRIPTICN

B-Hox BCP 15 & madulsr contro] platforen, exclushety ilored
for Rapid Control Protatyping (RCP) appfications i periver
elecndcs, Thanks ta s high perfommiance and Featlbillty, It
feciliates the experimeral validation of power corwertars
contiol technigues n RED emironments.

The B-Box notably distinguishes from other RCP soiutions
by its fully prograrmmable analog front-end, its advanced
Pulse-Width Maduiation (FWws) capabilitles, as well as |15
nurmercus and speciafized [0

Also, this system has been designed from the stan with T
chroneus sampling appdications In mind. it therefore offers
A large configurability and guarantses a very strict mari-
agement of dmirgs and phase shifts, from anaiog inputs
tex P curtenits, inciudlng in networked ConfigLiktions,
Perforrnance is nat left on the side either, since its duakcore
ARM processer and Kintesgrade FMGA support closed koo
contioh application up to hundreds of kHz1 Beddes, for the
rrost demanding apphications, B-Bexas can ba stacked ]
forming 2 networked contrel systern of U 1@ 64 units and
thausands of [/0s,

Networked £-Box configurations are supported by RealSync,
& praprietary technology that guarantees sub-is commu-
nicatlor: latency and re-scale synchonization aceusacy.
Thanks to this technolegy, stacked configueations can be
used in & towlly transparant fashion, as IFai FPGA resaurces
and 15 befonged to one singe controller,

TYPICAL APPLICATICMNS

Thardks trits high fexdbllity, practicaly any power sleconic
appilization can be ideally sddressad with B-Box RCP rang-
Ity fromn gric-tied appliances ta electrlc drives, enemgy stor-
age systems, renewables, eleciric moblity, ete.

Tha said, B-Box ACP & most altractive in very demanding
appllcaticns, either i temns of #0 count {e.g. muktllevel
Convartersh, in terms of performance o sven both, Neta-
by, systerns based on wide band gap devices such as SiC
o Gl often simalanesusly require high-pregislon P
genemtlan aswell a5 a fast clesed-loop contral speed.

KEY FEATURES AND SPECIFICATIONS

* Etackabhe cpeio 84 unilts
Dual-care 1 GHz ARM processor

¢ Kirtes-grade FRGA {User programmatiie)

¢+ Softwate-independent protections

* Progtarmmable anakog front-end

= Upr o 250kHe chosed Ioop correl freguency
134 usar A0S per unit

+ Adhvanced pulse-wioth modulaioes PAM)

B o,

"...“vf-":":".‘." e T
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i I-. ON [‘AMH

AT
L

GARAARE | v/

D

Far 1. Frant panel wiew of the B-Box RCP

1] Gigablt Ethernet pare (Ri45; 5) Systein and user LEDs
2] Fromt pane) USE porg & Aralog ocutputs (A, 25)
3 Rotary zrd push buton 77 Aralog nputs FU45, + 10V}
4 LD scgeen B Ootical FWH outputs (WA lanes #0-415)
BACK PANEL
W = E:n-;:aﬁ-.-——;:.w;_m-- R R T e
CR ) () Femm ey T LET 0
¢ iy E E_-' . .

1w _La:;',_m_ «.j:a. = méz"._ﬁ"* e "-ashfi&;ﬂ;ﬁf A T ' »

! 7 .F I ! 74 7 f

3 F i -l- ! [ T E: I 1 B | 1z

g 2 TSack panel vew of the B-Box RCR

1} AT mains switzh (ONACER 7 Eleciical Interiock connector fATUT)
2 AL malns socket JEC 14, 111-230V) 8 Console port {system debug)
3] Fan auilets 9 5P intermonnect = UP fink
4) Selector for GPYGRO voltage {33V or 5.0W) 18 Optical mberdock (MADUT)
3} Digital Inpurs — Connectors A and B (YHDCT HDGE) 1] SFP Intercennect — DT Hinks
& Digftal putputs - Connecions L and O (W00 HOSR) 18 ChN socket {R145)

DEVICE CONTENT

3 -T- 5
/ -
! r‘*‘?’Wﬁ poHEarT ]
—— i
s n
|
o | |
fae] }l = |
|' L il Cuntgmbic | |
kel 1 ot Dol 1 snalcy faett-ead ' If
%(f et tamdt UHoncliam i Jroedl
/ /
7 7 a
Pia k. Smpkfied system deseription of the B-Bax RCP.
1) SFP Intercomnect — CxO finks 5 Digital puts & oupus

A SFP nderconnect - LR link & Fromtpanet mbao controller
3 Enﬁu:rard processing meadule A Arelog front-end board{s
8F Plastic Optical Fiber (PO outpt mcdsde
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8-BOARD PROCESSING MODULE DESCRIPTION

T} SRR Interconnect —
DR Lk

21 5FF I teroon nect -
LIP lInk

) LS8 OTG
(e et BSHY
4 Gigahit Ethernet
{on oatrm 35H)
5 Conscle port

Fu o Sinpltfier struehre of the B-Boand peacessing madule.

MAIN SPECIFICATIONS

Commptpant Secfcation o
Syviam on chip AT Ty NC 7T FRGA TR PR iR by
Spasd grovae-1
Froceiuiig tyhern AR Comer A% | G
T DT
Frogritfrieabil fogic FPmk} ey F 1250 Aoy Inpwtr
Frii FRET foumillary
Moo it Mg G pcere o crtp ey
keen 50 oM BEE e
Cameralpurpose diind inpen PG
Conttricmartion U582 0 igh s (typa A i Encrwemandsl decodar Inp b
LS conrmle 5}
Exheimet [0 (R <1 U Mih-sprw ¥4
AP Xl 2 Fereidt Ingaty oesipanin

Tabide: 1. kel Ryskeims speciications for B-Box FCR

MAXIMUM YO CAPABILITIES

Cofmpansal
ARIEY) Bt
FA oulpue

e iilral el oty (P08
AR A Ity (P

Chamacimiaiio

Py chmigurabia (e, dmmadonee, Aok, sfofeciion)
Opiical, S0 ATy

Eavirical » 500 Mbps

EAretrisad » 00 g

Efecirical, =160 L=

& Onboard mermares:
-~ 50 cand ot
~ 32 MB Flash (program)
~ & GE Fiash fogging:
7} Wire ingut range on-
beard prower sipply
8 5P cloecks rznagerrent
@ DOE rriemory (1068

Spes o athon

Wanintiz Rt et
Azt rsdition

Chpriond SOy o
[ L

It S (fmoiansol o6
Futly cormigumatve frant-and

Ehrctril (SO 0
Blrtrfenl GLIAWEMT /¢

Sor A
Srered wich P gy

P e 3V ¢

[ i R

Optived riarkock </
Efvctrivol imenack (500 o

Sabke (1wl ek (G draila]
3 tead
15 fof
32 o
id -y ]
1] T

Hanle 7. Wasdmaem LACoount per B-Box RSF unlt and in nemwtnied corfiguratian,
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LOGICAL STRUCTURE

The 8-8ox RCP aperates thanks to an assoclation between

twio CPU core and dedicated peripherals implernanited in

pragmmmabbe logle The distibution of tasks is a5 follows .
P Rureing on Linds;, the firsl core is responsible for
toading the appifcation code, supervising the systermn ex-
ecution and managing the daka logaing.

* CRUL: Running an BEOS dilghtwelght securad propti-
etary operating systern), the second core secytes the
appiicalion-level control code developed by the user.

© FPLE The programmakse kogic area contins all tha ap-
Picstion-spectfic peripharls By default, the comespang-
ing firmwars is fed.

e Functional everdew of thae E-Boe commd pletom

The pre-mplemented FPGA paripherals are as follows:
L Offers clock generators with up to four separate
Hrme-fases that can be used wit other periphersls

¢RI Acquires data from the 16 aralog imput channes:
|ceated on the anatog front end

DAL Updates the 4 anafag cutput chameels (SMA con-
rechors on the frant side of the device),

+ SBL Provides easy-to-use access for Inbound gata iafic
frot the userprogrammable ares Gandbox),

A0 Prowidles easy-fo-use aqess for outbound data tra
fic iy the wser-programimatle area (andbox).
R Containg 32 fufly-configurable camer-based
modulators {conventional sampled Py,

- 5 T Implemants muelfevel modelation for mod-
ular conwenters Lsing a Sort-f-Select voltage balancing
technique such as commanby used in Mogular Mullieve]
Corverters (MMC], It achieves the balaneing of floating
capacitors, while maximizing the raion betwesn wava.
foimn performance and average switching frequency.

¢ PE-FWH: Presddes hardware slipport for the generation
of Programmed Pattens. Itis useful for PWM tachnigques
such as Sefectve Harmonic Bimination (SHE) or Opitl-
mizad Mulse Patierns (OFF) in general,

¢ DO-ENROffers @ Divect DUt spemtion, allowdng o
force & specific l2ne state {0 or 1), This s usefil for con-
trob technigues such as Model Predictive Contrl (MEC)
or Cirect Torque Contsol (DT

¢ SBEVEL: Provides atcess to the PAWM autputs from te
ser-programmistile anes (Sandbog,

¢ LR Dffers 16 Genessl-Pupose Cutputs.

= EE Offers 16 Generst-Furpese inputs.

= rLE Offers 16 covfigurable fault inputs, Thease inplrs can
aisa be Lsed as generahpurposs Jnguts.

+ LF: Drives the 2 LEDS availabie an the font panst
FIEL: SLppart the decoding of signals produesd yup to
four incremental encaders for motor drive apphcations,

o LI Supponts data exchanges on Fhemet (TCRAUDR.

LA Pravidies Connecitlvity with CAN peripherals,

5P Provides SR connectivity ibidectional),
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ANALDSG MPUTS

The B-Box fICP faaterms 2 fully programmable analog fant-and with 16 inputs channels a5 in Fig. . The merll perfirmance
spadifications are indlcated in Tatle 3, Further 2nalog-to-cightal performance specifications are given in Table 7
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Fia & Black clagrim of esch chanrel af the anadog inpart fronend.
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AR ST faleegi it g D% ey Rin £85 ¥
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ANALCG IMPUT CONNECTORS " W Bescriion
Analcg Inplts rely on FI45 conrectors. This llows the wse gy <MV
of well shielded mwisted pair cables far the cotinection ta .
Semsors, with a good B performanice,
12345674 asostipe o
iy ol Fositve input e gt

biar sirjn Mogerihir wprt # grio ok
AT S a¥

Rarerver e =I¥F

Erpnn solld -if¥
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SELECTABLE INPUT IMPEDANCE

For each channel, the input impedance can be selacted 5o

as to impiernent one of the fallowdng configuraticns:

High impendance mode: 3K Al difarsnis! mode,

Ths Is the default configuration, which s rricstly sl

when the acquired quantity is a voftage proportionsd 1o

the measurenert.

+ Low Impedance modes 1000, singheeandad sgmaliing,
This Is typleally useful when the acquired guantity 12 a
current preportional o the measiement

PROGRAMMABLE-GAIMY AMPLIRER

Ezch channal features a ADBZ51 programmable gakn arm-
plier from Aralog Devices, The selertion of 3 particuler
gain typically aflows to masimiz the ADC input mnge, no-
tabhy im proving the resciution on the measured value. The
passibbe gain configurations are G=1, G=2, G=4or G=5.

PROGRAMMABLE LOW-PASS FILTER (WITH BYPASS}

Each channel features a L TC1065 prograrmabke bowy-prass
filter frarn Linear Technology with the possible cure-odf fre-
guencles glven I Table 5. The fiher is a Sth-order Bessel Bi-
ter, hance with a practically flat aroup detay, Attanustion |s
80CE at & tfroes the cutoff fredquency.

The fiter |3 controlled by a vartable-freguency ciock that [s
Qenerated by a local microcantroller. As such, the cut-off
freqquancy can be easity and directly sehected fror the front
pany of the BB

When notwsed, the filtet is physically bypassed by & controd-
wable relay for superinr nolse and offset parformance, When
Wsed, the offeet of each channe] should be propery calibrat-
ed with the: selected cur-off flequency (as this is indeed a
paimmeter that may signifcatively vary from part-to-piar),

=l frequency Tkaaig Saln Lt e Ty G hgliy
ity OFF By

oSt oar ROEHE Sy

1Ok M 1k Hpn
TAkHy o] TSAHE 25
AEMH Mijen Fout ] . 17T
SOk Tty Ik 125w
iy S Suc Ak lop=

A s Poasibbe bow-pass filter {LPF confipurations.

£ Gl [dB)
o -——......-.._‘_h'
& dB
- R
_LITF_‘I W N“:f_ﬂh]
e 2f:
g 2 Fremuency reeponds of the kw-pass fiver,

PRACTECTION THRESHOLDS

£ach channel feahures two programmable analog compare-
toes, which can be set 1o defina low and high input voftage
thresholds, wWhen elther of these thresholds is crossed, the
P¥VM sigads (optical and electrical) ars Instantly Bocked
arud the B-Bow set o FALRLT sigte,

bt e
E ;WXWA_\,.

L S

T e e ———
W e raraisi Y -
PoL | A0 .

S B Opeateng privectpl= of ther et tion threshakds,

U haras fwsinn Mlirs, Tope Max )
Dol riaiige E0T

Satting raschution al

Felting accunoy + {05 mw & 0O

Respomm siaioy o bk ol PHM mn ok 14 ls g
Latle U Performands specicetins of the progfammable threshobd:,

ANALRETO-DIGITAL CONVEATER

At conversion is achfeved with two ADSR5A8 from T,
The dewices guarantee simuitaneous sampking on all chan-
mek. The sampling clock is freely sefectable amount all four
CLK sources {sea comespondfivg section on page 11),

Chamcteraitic Tt cumclliiams Mim T Max TRl
Fusafipgton ra bt
Iodae Boar G 1, clfffeser] ol et g L7 58
ity neriror (o
Samplng gra .1, ]] S bpr
Samn e [Fetor Stattwie Crlirr #4171 .3
ot dif B EXT ] m
COfairiion) e LLE T 1% w
Dhits rarmeer ey SR, »

Talile 7, Pebformenne specificstions of the AT commrsion.

Pata retrieval from A/ converlers to the processing cores

Is achieved through FPGA logic and over the RealSync net-

werk In ase of multi-Sbex operation. Trarsfer detays vary

with the amocet of data to be tansfered (sea Fg. 91 The

overadl defay from sampling & tache mermary is thersfore

the s of the ADC corrersion trmeand data transker delay
1 . T v . ~

o8 | o

Zos

il

< [2ptn travysbect deday as a fomtion off the romiber of dhdre



imperix

OPTICAL OUTPUTS

FWM fanes #0to #15 are avalabie on optical Aber outsuts,
They make use of FTSGMHNR transmitters from Firecom-
ms’ By fefaull, two covsecutive PUWM lanes are assaclas-
ed 1 form a PWH channed, Several configurations of PWHA
chennels are possible, simdlarly to elecoioal PR cUtputs

o WA SAL: high- and loweside signals, Le. pseu-
de-complimentary signaks with configuratde dead time
between thelri'states. Inthis case two PWM lanes form
a PY¥M chanrel.

© PR s ALTIVE: PWM and switching authorlzmbon slg-
rials, L& one switching signal and one for blocking / un-
blocking the operatorn: In this cass, tvas PWH [anes also
fetrm a MM chartnel,

O INEEREADERT  sach P bana is lnked 15 lts oam Fyi
meodulatos, In this case, no PW channal is foemed and
dead tme is not enfosced

I psevda-complimentary aperation (PWMH +PWRLY, =
dead tme can be fieely configured by software.

e

W O = c:s’
b H -- Ll

¥ r. L

1.3 5 7 & 171315 & 4

Toa b PhomleF msigroinet of Pt Lanes,

The overali timing accuracy of the optical autpurs Is shawn
I Table B, These specifications encampass alf sources of
Hming uncerminly up t the optical dgnals, Induding the
B-Bow-20-B-Bow synchionizaton sceuracy for nenwarked
configurations. Additional detalls regarding synchroniza-
tior &8 given in the secion addressing dock generation

fpage 11}
Charscterimie  Text condiions Wi, Typ.  Bles Dol
Wareienath M &0 &Y nw
Paopmgaran  Anyiwo sl 5w =13
ey -, 30
sy Uy trver gkl amow i +iF me
bk B[, T
Arbrtivadotne Ay WD IO, dehiiy i m
fapizg) Bfar, 3o
ARy e dipnal piroo, sl 211 nE
srefvroried B-Foxes, Ty

Iible = Parformance specfictions of thi optical PAM catputs,

AMALCSG OUTPUTS

The B-Box RCP festires 4 analog output channed, vailable
through the 4 SMA comnectons present on ks front pane,
DAL dafa are updated condruously snd succecsvely chan-
nebbyechanne,

"
I i i - 30 v

N -3.4a38 S ek AL
marsddnzt | L] iy ——
- OF
Moar_wiie | mactb A |
T i -5y L s v
l mue gy
i ||§ ¥
Fep. 11, Bhock disgram of sach channe! of
e arialog outpsat oo,
I Tt i avle b Thp LT Linly
Herodurtian 15 -
Dhisizart oo ramg o + &0 ¥
deaslimeim iefemints audpu oot 21F W ad
Get wr L} ]
Ih%at Hidd o
Erilng Linwr LE ]

Tl 0. Perfrmance spedtfitfons of Hve snaing ouputs.

are glso 2vailable on the 330 slactrical dutputs on the rear side of the davica,
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DIGITAL INPUTS GIGITAL QUTPUTS
Elacincal digial inpats are grouped on the !4 and B high-  Electrica] digrtial outputs are grouped on the (O and (D)
speed connectors. The followdng functions are avellable: conrectors, The folowing functions ame avallable:

i ieneral prrpase inputs (16 ks =GP Geners] purpose outparts (16 bits)

FLT Fault feediback bnputs (16 bis)  EWL Pulse-wldeh miodulared sigrals £33 bits)

: Mwdti=fune ion acouisition bas (4 bits)
L% Fullyronfourable trput £ output bus {32-+4 bits)
A B C

b
=]

LI i

4 0H Sigmal Lt BIGE Sigral Lewed Pira tlaral Layel Pin Slgral vevel
LMISZ 6D LiCIm D LIGTSHN, oD LINTRM, D
rpcrry 4 550, PO cvrps LRt

b 8 G007 AIsV 28 OME Iy
+ ST ATV s il i .12 PR =T a¢ TH-ix ol NE R E
H-1e Firos an H-M202F  PMRTE 33 a7 PO P o PRI LAY
087 AFEIS 33 MSSTISI URIESD MW . ot s
FreT o3 3w 204 UERRRIE gV > com aw s e 1w
e g e ™ &7 RRROUT IR & feRGIT 2w
a Futth a3 Fawi P B
at .MH:MT e I:"M’r - Tabie §1. Finout of the gl ectputs {€) and (.

Tt 1%, Finomaof the digltal inpns LA And ().
More Informaticn about the different peripherals avaiable an the high-speed connectors is available in Table 12,

Fetipheral il ianas i Pz Piactiona and bus widih Alysen i funs ian Conmeitar  Mremin lopokogy Ty ipted
= OR-7 AIr5Y At Bty S b Merametf decogar A Rl alhffeat iex 3047 1 ddhos
aMNgry 1345V inremenio el Dot lovel shftedin T8Y it s
&R SOFT LISV Gamorpupn ouputr (1664 c Lol e 231 150 Moge
ez LT ATrEw o otz level shibed 0 | &Y Jikt by
P PO 33V Akewiibmonubdsgnall  Higheesd DOUF € et to Zymg SRt
SumMey  agy  CAEW Mgt O D Lavelshifetio VR 7 S0
nr Hra-id EE] Ft heactoen Sigras {14 S - st OO A Laved sivifiwed e 300 By At 7 2Bk
w Fioe LEl A Liv' Svifted [0 1.5V Sy vl 7
i) LR =35 Ly -] Dot go Wi 00 by

Tabike T, Canvatal ypecifications of thi digied zipnals svailable onthe hgh-tered conmectors.

VAR MEMCa:

Akways make sunz to 2poly and use the appropriate volage krvei on each signal. Unaxpected behaviar or
13y ooy in case of inappropriate voltage. The opertng bogle voksge can be =asily selected us-
respondirig switch on the rear side of the B-8ox RCF unit. This only applics te &Pl and GO,
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GENERAL-PURPOSE INPUTS (GPI} AND
MNCREMENTA) DECCQDER INPUTS (DECH

16 inputs are svallable on connectors {(A) and {#). These In-
s are siatkcally thed to the (391 block, The fogic leved can
be salected to he 33V or 5,00 The same inputs en also be
used a5 ncremental devoder inpits for the DEC perfpheral,

Characiertaric ot eaditlons Malue  Uni

Mol kg DN L1 ¥

Hekmboioe 1w ¥

Fropagation debsy Ay o slanats o racrs -5 M

Y Ay e han ol arroes aff B-Sowes m
dle 12 Perfemance specifications of tha GPUDEC inputs,

Pin | pign BEC signal Mn G algral DL sl

LI & B2 GMi Az

At G Bl [FL O 1 .r]

AL GMZ Za M G0 =z

A5 G Al or 35 AF  aear At orXF

AS 6P =R B &Pz Erari?

A 6P Z1orZ [ - Zorkd

Al G A B O A

LI Wi [ . T A

Falde 14 Sorel snfgnment for the GRYOEC puts.

GENEAAL-PURPOSE QUTEUTS (GPO}

16 ouiputs are avalfable, grouped Into 28 pins on connes-
tors (C) and (D) They ane statically tied to the GPO block, The
ke level can be frealy selected to be 33V or 5.0V,

Chusrac st Tesy e ' H05E Walne Uinile
Moy e/ Tl dme  50W ¥ L]
Rl F 23
Fopergaten ity ARy e STaTE o Sanee S-ar F13 ]
aipmincly Anytwosigntrooon ¥ S Bmes 21

ot 15, Perfarmame specifications of the GPO outputs.

FALILF FEEDBACK INPUTS {FLT)

16 dighal Eput lanes are avaliable as Fauit E2edback slgnals.
These slgnals are ted the Fault manager blook (FLT]. They
can also be accessed as digial Inputs,

Chamoterniyie Bm.  TNn Rlie.,  Unlg

Baaponss deidy o Hlacking of P Hgaal L] 1] n
IpanTiiTmg Wikt LY ] L] 1% ¥
fsbie I, Ferformance spectfcaions of the Seh fesdheck ngts,

MULTE-FUNCTION ACQUISITION BLIS (SPM)

A mult-purpose Serial Peripheral Interkace [SPI bus is avail-
able ar connector (4], It s statlcally tied to the 5P biock

L hearmc gt Ak 377 Max LV |
Cawaffopritibe e ey L] i
Cpantiing yoftee L i Er ¥
[nbie 10 Porfarmance yrackcrtons of the 5P bus,
Pl %atha i Fi ecthon chess flotion
Az X it et} vowip ey oy
A5 [a) Lurtnot Lip ot rirale
Ar S0 g st b Sawe Dol dhitta
AxF [ Oyl Wt Chet Sknve ie il
fatne 16 Sipnat assgriment af the 5P bus.

USER-CONFIGURABLE [/ BUS fUSK}

The B-Bows RCP faatures a highespesd bus of 36x bidirection-
&l [0 that is directly accessibhe from the userprogramma-
Ble arez (nslde the 2ynyg chip). This area, also deslgnated as
sandbox offers easy-to-use access fromy/ to the pracessing
cores thiugh the dedicated S8 and 580 blacks,

Ml Tyd [ ET. T |
Cpesting data St fol ki 400 gy

Ciperanting vetagpe a3 14 ¥
lable 19 Perfoamance sEsciicetions of the LSE bus,

Charsczeelstic

B Fmipa Ol thom Fumnztien desziption
B-BIE USHOT fiil A o g Rt sl )
R pzr  ISHE-TF ¥ A . dobx  erdleiness)
Bl UMHIEZE MO Ar (e, dhote / idress)
Bip-A8t  SRaTI o Aby e o e S addon
BpEir UIIs Any fiex dista ediower / xirrbey)
st 22 Sl ssstgramet of the USH bus.
ELECTRICAL PWM OLTPUTS (PWiM)

32 PWM lanes aie avaikable on connectors () and D). the
first 16 lares {l.e #0-15) are shared with optical outpets,
Twvn consecutive Pk lanes sz by defauly assoclated to
torrn & PWM channel with three possible configusations:

s s PesL Wohe and boveside signals with confige
urable dead tma batween their “1' states,

o P ATEVE PN and switching auihorzation sig-
nals, i.&. one switching slanal and one for biocking £ un-
blacking the apertion.

¢ IR G eack: PRI lare |5 nked tor 1t cnm PYWHA
mcclelatar, Mo dead e i3 enforced.

Table 21 summarizes the ming perfanmance speciicatians,

haracterist Lhannish Fost condiiors [ Typ Mo WM
Propogeiion Dy aiy ey M e-1s ANy W Lol ue 2ot B-flor +=1d nr
PN 1537 23 ™
Ay Argy fver st cyr covme B 1
Ay BT A ey S e o ELY R
Ay Ay fiuc FPNEE 2 SR G-y =04 o
Any hao rignal aoeoss off nen ke §-Sares E0F

latile 21, Perfartance spactficsnion: of the 13V elecirical PAS3 nutpats,
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FAULT INTER-LOCCKING BIGNALS
Fault inerodking #llows 0 moomdinate emengensy mech-
anlsrs Betwween B-Box RCP andd other appliancas, ar acrass
sevaral B-Boxes, These mechanlsms are bi-directional as
they rzn inferm other devices about an Internaf fault cor-
ditlen of recirecally receive exvernal rigger ignals In a
stacked configuration with multiple netwarked B-Bowes,
fault Inter-locking is intrirsically available tharks 1o the lm-
perix Reglavnr protoco] doptlcal fiber fiinksy! Tive types of
irterocking mechanisms are svailable on 8-Rox RCF:
Blegiacal indes ok Labeted INTERLOCK on the rear
sicle ofthe devioe, The connactar (s part rurmber 1 7TRRA3Y
Friam Phoenix Cortact, The mating part s 1780708,
o Dpmee) pceslock: Labeled OPTICAL FAULT If0.The op-
tical intedock Lses sandard plastic optical Abers FOF
simikar to $he Avage HFER family, The light Is M when

e feraft condlithor is actlve,
b 11]

ATk}

Ihﬁ. nFLl| e

muINﬂlﬂ i

Flo 12, Ebmctrical clvewt for the epertrica! interdocking mechanlsm.

THO

& haranianistic Tdenium Min Tns, M. link
Orerating iitoga Boctis! #8540 55 ¥
Himsangth Optiea} o 8 &G nm
kmmasedeny mhlvckig of Dty AR ow
Fiddlgrok Elpcrked * L L
Rty 635 o

shie 1Y Panforrcencs spadiicitfons of the ieter-kocking,

rault inpotf ouiput fags are also avallable on the digitat
conneckors WEAGT lacated at the rear side ofthe B-Bm
These sigrials are [ooically growsed Into one faulh when en-
tering the fault manager (see Fig. 13) The output directy
replcates the nFLT_OWT inter-erk signal,

Pany Fignal bzl P Signad Lawaf
AR RS N LE ) ALY CALF OUT ERL
gxt  oAiT B W L) = AT LEL
=4 nftro I o7 BFET_GT Ty
Lar mAT DN 1I¥ I nFEL T kALY

15, Slgral pssignment fiar the nFLT WO e on ABD/D chots,

FALIT MAMAGER
At the firmware lewe|, afl fault signals are grouped Inside the
fautt manager, which manages the cvergl systern execution
state and controls the actvetion of the P ouarpute
'Ihe collected fault sinals Include:
- Dedicared faukt Input Enes FLTO.1 5 (digital connector A)
¢ Faultsigrials on digitai KO conrectors $4, E, Cand D) (ac-
tlve bowy shgnals, Inhibted by default
« Armesbocks (optical ard electsical)
« Overvatues on analog inpots AIME15
Watrhideny coasney

BEOS aliows to configure the enabling/dlsabling of each
digitad faalt Input line [ndhvidually through 3 configusation
mask. Reciprocalty, intedecks ard anakog nput protectdons
mist be configured osing the B-Box front panel and the
L0 screar, Al signal valwes (fault flags) can be read from
the vorespondieg YALLUES register,

The wachdon counter WDG) is autormatically configured
with a perod of 2.5 tiimes the control processing peniod, A
faultis ralsed wher no data s recaived by FPGA logic with-
It thds bnteryel.

FLI

b ]
l'?..l.lJ -:nu_m |

Faodi _..-#‘ 16, m
=y - 1 v ;f. -:-ltllﬂ N

| v h!lh £
ATl _Jj_ T N
ity . - A" | 5P Bttt

1 rd

e o |

i j ] :

[w] [mf-

Py 4 imbermal structoes of the AT peripheral blod.

by and when relevant, elecidoal oF opticalinter-fodks can be wimd a5 well, such 35 1o red s the s pon e Gime to T
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CLOCK AND INTERRUPT GENERATORS

Four independent clock genemtors se available on B-9ox,
They allow to configure independent tirme bases that mn
be allocated to vaous FPGA perlpherals. This guarantees a
very sitict management of fraquencies and phase-shifts be-
fween blecks, Jouk genertors support giitch-less re-con-
figuration diing rur-time {variable-frequancy).

CEK

e ||

B e
= -i] Wiadulshare =

H |
| 8N
S | F

Fa E il hrac e ef the CLK peripheral bioc,

Outputs of clock generators are efther interrupt slgnals o

reference docks for pulsz-width modulators Typical con-

firjuratlons inclede:

¢ Baalr evample: Contrel, modulation and sampling are
at the same freguency. Al resources are mapped onto
the same dock generator, Measurerments arg mace i
the rnlddle of the cusrent ripple.

¢ M Erequency exaninke: T ditnGt converters are
switching at different frequancles (e 4kHz and 5 k2,
Sarmpding s done at a common mulipe (2g, 20kH:),

» Marlable feguenicy : One varlable-frenuensy qeneraior
I used for modulation. Ancther fequency generstor is
used at 3 constarst Faguency for sampling and control

=2
[~ %:8
GEN

Chnrasiviisiin Vilga

o meter I LT

oty el deamies; pinescalar] 1600

P Prcrrier wilue [T s et ey i=digs

At frduem o D e = A

Tatde 24, FeoFormauecn specticetion: of the CLK perpherl blod:.

It & i [ti-elevlce corfiquration (with stacked B-Bowes), all
dock generstons are intrinzically syntonized aned automat-
kally synchionlzed. This way, ail phase-dependent apar-
ations swch & samgding (ADCT or modulation (P are
quaraniesd i have exremely actuimte Hmings Achlevable
performance is shown In Tabbe 25 and fHusirated in Fig. 15,

Charscteritic ke i Hax tinip
Mrao daviotion, anycve BBGLPE Ridthr - <28 D o
Phae mrioe [, arr 88w 30 L33 F

fabie s Syrchromlmthon perfrmance of CLK panpheral
bioucks dcross modtipte B-Bowey using AeaSee,

]

Humbsr of rmeniurantonts
SEERITEY.
F
__,______-___.E
I
Fiﬂ-n:am—m

2 -15 4 L5 0 05 1 75 2
Sy hwon izt on S0 fns]

P 15 Refative phass 2o jperkmarce with several B-Eoeoes
In & stk d confhg uriion fample with § sdaves wty),
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EWIDTH MODULATCRS

The B-Bow BCP embeds a full P signal generation sys-
tern, featring fwe sub-systems. Each of them genertes 32
PR slanals. Fig. 16 deplcts the corresponding structirs:

£E-PWA: Cardar-based modilators (32 channels), Vari
ous types of camers are available, with single or touble
update rafe. The CE-PWM block also provide hanchwara
SUppoTt for space-vector modulation (Sy-Pm),

o FREAL Progremimed patterns modukiors (2x three-

phasel. They allow the tmpltermnentation of Selective
Harmanic Hininathon (SHE} or ather types of Optimized
Fulse Patterns {DPM,
e Direct autputs, The direct access to the out-
put state {1 or 0 typhcally enables the implemertaton
of seftamre-modu Bted technigues such as Moded Predi:-
tlve Contrm] {MPCY. This also allows o use PAM outputs
a5 standard digital eutpets (possibly with dead time).

5S4 Sort-and-Select modulation and balancng {2
arms of up © & modules), This subx-system ofers hard-
ware-leved sUpport for the operatisn of Modular Mult-
leved Converters of similar topolagies, |
ST W Thes subsysterms connects with the uss-pro-
grammable area (sandbond, which allows for the impke-
mentatlon of fully-customized modulztion techniques.
Easy-te-use |40 accass from the software level is offered
b it SEI and SBO blocks {see page 16).

At the awput, each of the 32 Pk signals can be directy
prepegated to the physical outpus {bectrieal or opriead), or
to go thiough & dead dme ganeratorn,

This resules i 33 MWK lanes, By defaul, fanes ane also ar-
rarejed Inin 16 oairs of adfacent fanes desigeated as chan-
nels Within & chanmel, cdd fanes are abways iow-side signads,
while even Janes are always higheside, PO lanes #0-31 are
available from the electrical connectors, while anly Py
kanes #0-15 are produced on thie optical outpus.

Clead time is obtained by delaying the rising edoe of each
Pt shgnal wethin a given pair This mesuls [0 a0 eculvaism
prapacation delay of half the daad time,

Betai sigma s
oo} ___Ewpl

=ju X _:'.'n i
== il 5
— AN
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i
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[ ol i
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Parfommrance speclication: of the demd fme generation
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Daslgnation of te PAM lenet ard chennels

CE-PYWM : CARRIER-BASED MODLILATION
Carrler-based rodulators offer the slnplest way to gen-
erate pulse-width modulated signats. The comespanding
subsystern Reaturas 32 Indepandent modulatons, which of
fer incdependent duny-rwcle 2nd phase parameters as wedl
as four different types of carriers. With friangubsr amisrs,
rrocfulators can be configurad with single or doeble update
rates {once oF twice per P panod),
Charng it Wiliie
Comamtar dapth e
Bt resclrtinn foounser rasdinon s
T Petformanon spesilortions of the CB-FWiA bladc

]

T

32 lertarnal strucoue of tha CBHTWRS pariphensd Block

EV-PWi; SPACE VECTOR MODULATION

Space vector modulaton fSometlnes referrad o as SWM)
ks sispporeed through dedicared softwame drivers, making
uge of the same resounces gy the CB-PWM subsyster. In-
deed, once the chosand vectors have been identified and te
suftable sequenice determiired, the switching events can
be eazity prnduced by sustably-programmed moduators.
SV-Fyv autemattcally configures adjacent Janes or char-
rrels and supports single or doubte updaie rates,
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i ~

55-PWM : SORT-AND-SELECT MODLUILATION FOR
MODULAR MULTILEVEL COMNVERTERS (MMC)
Meziulation with ineegrated voltage halarcing for mdtilevel
corverters is supparted at the firmware level thards ta the
55-PWi block. It applies 1o Moduler Multewe Comverters
a5 weadl as similar topologles with floating submodubes,
This subsystarn arresses the voliages acquired on the an-
alog inputs in order to sort the submcdule vofraces and
aflorate the swiching events o the suitabke submoduie
a5 & function of the current polaty.

The 55P¥k block s compatible with half and ful-oridoe
sibmadule topalogies and hence with bath posithve and
regative artm witsges The pre-impkermented solution alse
guarantees that ondy one submodiule switchas at a given
tme In orcer to minimize switching losses and optimize
the ratio bxetwean apparent ard actusd switching freguen-
Cies, Flnaly, the frmware also supports e exclusion of
ane o several submodules fom the modikation process,
a5 requirad by most fault-tolerant operation mechanisims.

Chanseterfxbic Sprabal  Weloe

Mumbr ormibeodin o ke arm N & &, 1B (Hhypaie)
et v o [ el we e ey 3 M7 o 2
Saiching frquamy rarigm e 370 Hir= 1 A
FH actoe miutian 20

Tasie 9 Parfommare speafications of the S5-PWh ilack,

B 35 Intermal stnscere of tha S5-Pe poripheesl bodk

SE-PWHRE: Pyl ACCESS FROK THE SANGBOX

{r addiion {2 existing modulators, the B-Box alss features
a userprogrammatle area Inside the FPGA | This notably
allows to implement spedal own Toduiation technigues,
b ihis sandibox, dats read and wiite access fram./ o the CPL
5 prevvites from the the 3Bl and 5B0 blocks, respactively
{ree "User-programmatie ares (andbox)’ on page 16}
The SE-PWM subsystent el allows to connect 1o the P
lanes through the dead-time generatar biocl (see Flo 168} 55
vl s the BRoe's hardwans protection rrbﬂ;:Eﬂm

£l

Do TR inbeynal souciure of thee 5B-PR Block.

Do-AWhg: DIRECT GUTPUT ACCESS
Direct socess to fhe P qutputs |5 supporosd by the DO-
P subsystem. It distinepubshes fiom the SB-PYMW In e
serise thert it & pre-impdemented and requires no H. edi-
irg. PAWM state values (2 or 13 can be wiltten directly from
the CPL cores, This may tynkcally be useful for model-pre-
dicthea control (MPCE o sleding rnode control techinlgues
such as dlrect torque cartral T,

Sirnilarty o 3 FWM subsysterns, when used a5 3 chansef,
ouzmit lanes benefit frorn the dead-dme generator biock
a5 well as protective rechanlsms,

Do 1 ekl struchure of this DO-FAM biock.

-

D e
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PP-PWM: PROGHAMMED PATTERNS MODULATION
The programmied pettem Bocks suppont modulation ech-
rlgues that rely on pre-gefined switching instants such as
the genesstion of firing angles on a thwistor-based convert-
&, the implementation of Selectlve Harmenic Ellfmination
{SHE) or any Opeimized Pulse Pattens (0PF), Three-phase
Syt are Ipponted,

PE-PWM have a fixed counter perlod fhence angular reso-
hrtlon), bust can nevertheless be fad by varizhle-fraquency
clocks (see OV K peripharat ihack), typécally aiming to ba in-
tegrated withing a software PLL,

Fach FAPWM block containg sevaraf ook Lip tables ({LLIT) for
switchlng angles, registers for Indicating the direction {up
or dowr} of eackh switchlg event, as well as an additional
trurth table for decoding the oitput state.

The PA-PWM blocks ar2 meant for accelerating the run time
execution of OPM-based med,lation and net for supporting
the computation of the assoclsted upﬂmlzaETn;Jgurfmms

- I - o o '_""\:
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iﬂ'g 5
J
|

JI (N1, 5 (LT I
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? e

Flg 20 eteymal structune of the S5 ek,

Chamstericic Yelus

Ahrober of aiiafe rRgitars {0 B0 RO Ju TE gy i Todwitr
W#mwmmwmwm Jai Mty

St of outpet 4T

Pl rasobmioe irespaT thvely o e periond] 025 o

Fatady A0, Perfmrmance speficrinns oF the PRBWR ok

DEADTIME GENERATION SUBSYSTEM

As depieted by Pl 16, the PAWK block featumes a dead tme
generator atits outplr This subsystern can be elther psed
or brypassed by plodng-up the slgnals from the Pyl sigrals
rnztrix dlretly (ouipans of the modulatars). Sionals from afl
fiva PWI subsysters Gan ba routed to the physical cutpurs
{elecwical or optical),

The dead tme genartion reflas on a finlte state machine
opersting 25 deploted i Fig. 21. Essentlatly, rising edges of
the higi-side and low-side signals are dalayed by 3 pro-
grammiable amcunt of tme This resudts in an equivalent
prapsgaton delay of half the dead time.

Intrinsically, this implementation guarantees that 2 pulss
shorter thar the desd trme vaite is not produced

Charncterisic i Tz Mar  Usk

Decrel g Wesouation 4 ny
Deea! fitere vl .4 T BT
Fable 2L Performence: sperihiestion of ther dhesarl e qeneratian.

.
.
|
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I
|
,
|

P dgnads 412 mabrsd

L vl
= AL

D 1. kel struciure of tha daad tme gencrotion biosk.

DATATRANSFER PERFORMAMCE

The trarsfer of continutusly-updatad modwzbion parame-
bers from the processing core o the distibuted madylators
causes delays, which depend on the amount of data te be
wansterred, g 22 shows the schieved perfomance with
respect o the update of te CB-PWM blodk Other madi-
lators perfonm similarly.

1 T
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] 1 Ik 48 ud -] bJ.]
hannbar of chnnmels

PR Dt hatfer delay, as & function of the
aumber of chanfals ard number of B-Bowes,
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INCREMENTAL POSITION DECODERS

The 8-Box RCF features decoder [nputs o quadrstune-en-
noder speed / posHon sensor sigrafs (ususlly calked & ansd
B), with or without a reset fine (uswally called Z). These in-
puts are ether configuraide as faug incependert inputs of
twep differenial irpas,

Earh decoder modude gounts all 4 edges of the A and 8
Inputs, leading o an anguler resclution 4 times superor
trr the FPR value usualty specified for a given encoder. The
pos|tion couriter can be raset alther at a specified vaiug, or
wsing the Z signal provided by the sensor.

Finzky, the posftion can be latched simillzy and sirmuita-
necsshy to the samgde and hold featune of the ADC iInputs,
or slenply read ar the start of the data tansfers to the CPLL

=8
| g | ML —I
= } |
1 Mo EET _G=
" 4
NEE L =l
s
"‘ QA g1 ASEE bz k ‘
o TRIHAR WY
B :
uEcs ¥ - |
-
"l -
Fioe 2 Drasiom i ard cardbration of the R
incrementd paed f position Sentors decoddors.
Clvad g beey 5B Tied T Lo Rlomn M Tip Max.
P EigT digiratiing: A fond X [T h

v Simple-mrohed i ?m'de

+ D arerial signathng: A8, 3.5 1 F (I 7 e optiattal
Tnplng ooiens  Effer sneiventeed with ADC or mdapemdien?

FEi Beguery e sty [ 5 My

Tabsbe 37 Parfermmancs Reecioaiions of the DEC block.

£an TRANSCEIVER

An isolaved TIATOH Controller Area Hetwork (CAN] frans-

cejver is availatie for commundcation between B-Rox and

third-party devices, Connectivity is provided through an

RS Conmector an te rear side of the deos.
12343678

TywaF 008 [TH i DAL THHCF
el B
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Fp 0% ook diagrarh af the Comtroler Arsa Network pesiphend,

 p——

i har st A Tys. Marx (LT}

ot bourknes 0 nad

Topteric I iz o) 1 SN e AN o #F oo

i Dtgnechares 11T B B
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USER-PROGRAMMABLE ABREA {5MDBOX)
The B-Box RCPM is designed such that it programmakde logic
area {PL) can embed user-defined logle. This may ailow far
the mpternentation of specal modulation techrigues, pro-
prietary commidnication mechanisms, or interfadng with
external hasdware and components,

Within this special area, designated as samdbar, twa pedph-
eral locks are pre-implementen for easy-to-use 10 acoess
from /1o the CPL cores:

= B0 nput from the sandbox

o SR Cotput torihae sandbox

Also, the sandbox offers connectivity to the followin 0
# AL velues C1gy 6 bits signed Integers)

+ SE-PWM sigrals {32 bits reglsher)

+ Irtemal chacks
« Plwysical 05 (FLT, LSR, G|, GPC)
g e
Bil|] son oy =
j 'E ; - ._.i I.Tp-........ -
el 1 LS
A |
r—

...H.._i___ - .
i Intenoad shrachers of the S8 and 5SRO bloda,

Thanks to the RealSyre communication and synchwonization
protocol, the sandbox can be used indistnctively o the
miasier or & shave B-Bow within 2 contral retwotk. The data
transiers (read or siite) fram the CPU eone is handled by
the 5B of SBO blodks using either the witte-th riugh {con-
Tiguratiors) or wriee-back (real-time) data traific, as with any
ather peripheral biock.

CAZH+ drivers {as well as thelr blocksst counterparts) are
reacily avallable within the softwane development kits
{50Ks). On the programmabie logie side, developrment
templites are provided upan request, in the peovided HOL
souRCe oode, other peripheral Blocks are obluscated,

EMVIRONMENTAL CONDITIONS

The B-Rox RCP s desigred o be suppllad with 2 S0 90—
24AC poneer sy, Cther ervifonsmenstal conditions are
specified nTakle 35.

Lharaciensic Test ranemiant Min [Es Max. Lnd
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Dyt fentpesstiire ¢ #x
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Environrnnarsat speciiiceticns for this B-fox ACE
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MECHANICAL DATA

Hip 258 Mechenlcal direralons of B-Bos ROP.
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REVISION HISTOAY
s TR0 2 Preliminany version

¢ B pdditional infirmatdon ot DEC peripteral

# IR

V.15 DEC mapping updated, iming spedfications added. Yarlous fixes,

o e RED Additonal detsibs regarding the SEI, SBO andd S8-PY blodks,

CONTACT

Impertx Lid

P et ks Citsomevoe 10
1950 Shoar, Swhzariama
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oo 341 W02Y 550 06 53
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lermprmrly; Lind 5 i toarepiany e miisredl nn Sy, Swimdamd
1t rusucines s efgrhied Form e Lattn verb g erare, wihbch
dtaptls for corroling and refers ke e oo B Elne
mrriiemr thon romrod oif powwer she corea e st s, | pars
oo e e harchmsne snl saflia e soliaons melin
o the fask ered 3ecun [H ke mearation of ol spshams
and platet s i the Bl of prowor EorpRrekon, BRIy $h-
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IMPEriX res sic 8024 - hair-bridge building block

Bew. B f Decamber, 20719

dUUKHz

400 ud

SCRIPTION ELECTRIC STHEME

Yhe FES madule cansists of 2 hal-tyldge topology T
with state-af-the-art SHicon Carbide (587} MOSFETs that Ei”’ I __@
erible fast switching fraquency while guarantesing low '
|ovsses. It is designed far the Implementation of lw-val-
age power converters with superior performance, and
provides exensive safety rmechanisms for correnient
and easy prottyplng

Direct accass bo the gating signaks is offered using apt-
cal fiber Inputs, while embedded rreasuremest dreuis
provtde direct analog cutputs related 10 the D Sink vol-
tages and the A oltput coment wsing gabanicaly-lso-
lated sensors,

The rrechanica) desion is tailored for 19 rack integration

with simple irterconnections and diveck connection 03 ey g ATURES AND SPECIFICATIONS
BoomBox, ar any other cantrol platform, ~ Half-bridge wpology

The embedded prolections carnsist of overvoitage, over 00 narminal D ek wlage

cirrent, overtemperature and desaturation detection for -~ 20U/ 36 4 5iC MOSFET:

saferause in RS0 applications. Besides, these protections -~ 24 A comtinuous FAMS cument

are user-progmmmabile thowgh a simple onboand micro- - 80Amax pulsed current & limited by T,

O+

!

cortrodler ang a CPLG. THW TP erveloppe
Firally, the possibllity to use aternative or custontized f}ﬁﬂqui;%UEHV Dcw;ﬁ ¢
mezzanine boards enabies the compatibliing with fture +§J§ iy +T2‘:’spcwer ?EPFTE?E"W
d board ' -

evelopments and on data processing. - Ernbecded volage and cutrent measurments
TYPCAL APPLICATIONS - Ower voltagedaurment/temperanare and desat protec
The mordules are ideally suited to buldup ambltous pro- 10"
totypes of any type of lowaoliage power comverters, an- User-configutatie CPLD

- WG 332 rnm Burncard farm factor

ging from conventiona! three-phase inverters to more
compiexe multilevel opelogles. Typical power ratings
4-8 k¥, depending on the nominal 0 fink
the switchlng frecpiency,




imperix

RAIN COpMPONERTS

Comp gl Doclemes Mmin fpe fioony
Pomr nvkiches B¢ Ot CIMBORI RN o P SCTI00 SR MCEFET. Swe bl o7 davlee dalashesl
Copnslon I M0~ B0V {2 banis of TR e
Detrara 2x Terss frtrum it A6 ZEA, ORI, ¥, = LARRY, W, =R
Ivated RO Corrlers 2x Murmke MG SR z0055" 1V AN BV, = I8
Ir Beoom RKOS0ES VIV TRV, = XD
Eumiend samer Ir LEM CCSR 5-R LA, I, 0 T mCEuTOE
Felltrishe raror D dnprtive UL 4 Aetmptr AL AL SV FCHEME, 0 I sy
Hutzinks B [lnbrion T QITCAW Bl xpead
L= b Iy Xaliriu XCRRANT - RHAOS-EC W e, 35 maonodly
Mo 2x MTooCien PR K 5 0RE, MEANE, e Bt ADC @ SO0
MODULE RATINGS
Farameter Symbot  Testmomdidons (*T'N ™p. Tt Unk
Mt bt buse el W ] . ¥
Mofmum continueny beg s e a2 E-) A
T =20 ) u A
Atfmrcy puatead Lag citfieir fmim  PLVLA NN T BT, - il A
BTN DA Bt it oot | Fo BOME 7 Aot
o W6 EHE LEW A
Aboutmi repelilive irolotion vollops Vi e [ -
A traraterat 2ratotken volimaa (15 ¥ou . " - -
Zopply valtoge Ly 42 L] 5 ¥
L e g =2 ¥
il aoviabds furichion dempnamiaeg Tom . wt . L=

The mandraum D bus voltage is defined by the spec
ifcations of the bus capaditors, Therefore, as for any
afurninilam electrolyiic capacitons, 2w short-tetm oves
vioitages can be tolerated, provided that they Imvalve
limited amdenis of enemgy.

I cold comditions, the maximum opemating current
frnited by the power sernloonduciors. Otherwlse, the

current ratlng of the module is mited iy the powesr
envetope of the heatsnk Ebout TOW with airfiow]

Thie rmandrnurn rippde current 5 defined by the equiva-
lent serles resistance (ESA) of the capachors and rmlates
10 Joule losses and lifetimea considerations, Tharefore,
this value can be exceeded, provided that the operat-
ing temperature of the capaciton remaing iow,

SEMICONDUCTOR CHARACTERISTICS

Crea {IMMO0BOLAOD
PBrsmimkar Suhnl i e Hax unk
MIECET G aomsrd moa an-slota nutrianoe [ . I dA T, w2 o ® mit
Iy B0 T a IS0°C ] - Lo
e faurvwoind yorge ¥, L HE T, 25 EL ¥
Fel e oy v e I =204, i o 800W YV w5V " .
Rvarop [ sy de bl " = " = L+ - )
Therma! renstamee fumutios-e -0 R s R W
T o Fasres fEncfuctive Jerel E, = 20A W, RO R, =250 o Y
Pt oo fldiucdint ol E, Vo w50 w M2pH i1 w
A 25 "

Extermal ind ek ifanGr
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Rohm SCT20800E
PFarcrmater Symbol himn. Typ Niax, (1T
SORFET dieain-srmirea on-lute re st L VT PR Y Ly " ma
o KA, T, = 5 15 trt
Tioch forwans wiktagr ¥ 1o WA, FLa 2 L] ¥
kst ey crent ad Lo WEA, M= do - A
Forveras reeoley delfoy 1, ’ E "
Thenma! reTiRRer Merlhon-fi-my L o [.Lrg W
Forn-an bt Evcuchive D) E T = TOA, Yo =0 B, =000 s i Ly
TUrm-{Y forrs Bimdtacdor ol Egy Fpm 145N, [ = EDONMH 1) - !
EMBEDDED SENSORS CHARACTERISTICS
Current measurement
Paramytar Symbel  Nmia M. Trp. Huw Lnat
Weeminal medssied cavant (" Ex - A
Micuring Fang e i g - A
Mowne! sramtiy & ARSI 7 e i av TP ARt . L1 - L4
SFENEURY tfrar ¥ 4] »
ektiehiicith o - a0 L]
1. - 043 e
Mearigobly dfope L. il A
Voltage maasuremeant
Paramister Symbol  Woks Kin T [ 13 Lindt
Mhocantny ronge ¥ oo e ¥
Meximum masurg onge oo M ¥
Mamto sy [ {rachurdlig: o i gatr me e MAERarfi LY - iy
UincaEhraed somsitvily eror [ 5% I C tclucing mulrthes dhvider e %
THiT] FTTIr SV TR T Conr T =2 g =1 ]
Enndwidth Frn E K
Messimabl gops it e L
e working fvsation Foltage Vo e ¥,

‘the integrated current and voltage mieasuraments are
isclated onboard. The measured valies are avallable 25
differerttal signals oh the mezzanine connectors, with
voitages mnging in the nterval between 0 and 33V, In

Recommended B-Box configuration

case Imperixs optlcal mezzanine i used, the lacter fes-
tras anintegated =2 gain.

" When callbrated under siabifized operiing tempers-

Lure copneifticns, suparor performance can be achiesed.

For optimal measurements, the use of the following parameters s recommended for configurlng the snalog front-
end {FE) of the B-Box RCP, They aliow an optirmal utllization of the ADC comvener's full scale and ersure that the mod-
wle capabilities are not exreeded, The values of hardware fimits my be reduced, according to the desired operating

conditions,
WS ey ek Jarekitiuity Exaimply oparating range
Korge Apmigy B+
Famram S0 ALY FIA AT

Taboke L Recwmided BoomBm frompon sl Corfiguradion

Front-end Guln  Fromend LoweT Frani-and theathabis
20 No FOAY HRIV]
6 T HLOY: LENED




imperix

COMFATIBLE MEZZANINES

The madutes are compatible with vanious types of mez-
zandnes, inckding :

= The optical mezzanine (Fig. 1) is meant tc provide
basic nput/ output supgror, featuring optical inpuits
3nd anatog cutputs. Additionally, the efror sigral [s
abso relayed to the master contcier,

ARy custom-made merzanine that fits the mechanical
thesign and possesses the suitable connectors

L
o

it

Fla T Fusscifetial view of the npbcst neszanins.

Li! ;
m E
? i
Tnyranie & g

EMBEDDED LOGIC AND PEDTECTION

#ain components

The mgdules embed a dightal supervisony system thar
quarantees thelr integrity by a eontinuous monttorng
of the measurements given by the voliage and current
sensars, as well as the temperature probes andd power
supply voltage. The main armponents of this circuit are
depicted in Flg. 4 and indude the following :

¢ RICLA is continueusty sampling the voltage and cus-
rent at approX. 130 ksps. Upon the detectlon af zn
overvaiue, the MCU triggers the corresponding fag,

o MLUZ B comirunusly sampling Sow varbles such as
terrgemium power supply voltage of ather measure-
ments. Upen the detectlon afan enervalue, the MO
miggers the cormespopditg emor flag.

The userprogrammable CFLC s at the beart of the

SUpenEony systerm and has thiee main tasks:

» Generaticg the final gating signals based on those
received throwgh the optical fibers, possibly irmolv-
ing some decoding of the switching stawes.

¥ Enforcing a qpeciic switching state in case of a fault
This rreaty be2 & Bipcked state or 2 short circelt depend-

the desived bahiavior and the muse of the fault.

s eneating a setof flaas hased on the fauks pro-
yided bw the microcontallers.

Default configuraticn

The tnodules are povided with & default confagliration In
which the first and third optical inputs of the optical rmese
zanine are diractly corespending to rthe Righ iH and low
{13 it siyrals, respectively, Besides, the safety thresh-
s ars defined as follows:

Event flag  Frubbriggadng whan

Ovar-amramt o [if>408

Eharvaltage [+ L3

Dsatureiion DEAT i 62V i @iy vk w1 o
SallP franresp b Ay, Al
O o {15 £fvllin i chaleind

el S ¥ poweramply Pzt Yt SV oF W, 2 88W

et T2W Pt Sipaly Vo= 1TV or Vo =12

O dmwroing TEMP  Tadrl

Fln arTor =11y Frith st = M0 roe (¥t By i)

The global eror signal transmitted by the mezzanine is
tumed off pon a faull detection factive low), When a
faudts Is tripped, it s avtomatically cheared after a powver-
Cyrhe of tha module. if the faudt s still present, the mod-
ule will aay in fault state,

A functional dlagram of the CPLD lagic is depicted in
Fig. 2.

CLR
H oy
ov = =Y I
= a o .oC
. 5 TEMPF
TERR? -t -
i {. sh ft_FAN
FAM fa 3T
P5U " —ALPSL
B flt_D5A]
DSAT : < ‘—Ei“
EAR
GATED
GATET — |
GATE:
GAYES —
GO e o G
GFION -3
GPICR -
GPID3 + &l

;-7 CPLD functicrnal diagrarn - defacde confguration



imperix

Faut slanal sharing Custarn configurmtion

In mlltl-module setugs, it may be useful to shate the Upan demand, imperix provides the CPLI source code so

fau/lt sigrat among the modules of 2 conwerter morder i as to 2llewy the weer o implement ard reprogram the

safely shut down the converter in case of s fault. Thisan. board wath CUSICIT Brirwvare, in order erable sxra fastues

be dane using the 4-pins connector of the mezaanine  such gs :

and thaisy-chaining the conrection, as shawn in Fla. 3, + Adifferent coding of the gating signals

» A cell bypass functian fie, custom gating signal aonr-
fizuration In case of faufis),

o Another 14D or safety configuiation.

gt Faut sogmef sharing amang muttple modsles

 — ﬂR—Li [

e EE Mﬂt_ml'ﬂ--m et YT+t et !

= fiL_OC st
e BAN o] ™
- O amme em f7_TEMP o 10, T

e [T e '_- AR 1
] , = Rt FAM oy WCLH = Psor?"?sﬁ:w -

] CPLD
. GPIH] s % M DRAT =

o

fomgse  analog g

A

M ——— e -
i
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BiTEs

GATEY
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R
H §*" r

Flg. 4. Dnboard promcton and Fegde edreulta.




Imperix

CABLES AND tONMECTORNS

Power conpectors

All powver connectors (X1 10 4 in Fig. 5)
have M4 threaded holes, it is reeom-
mended 0 usa rable shoes and 2 wino
section of at least 4 mmd

Porwer suptly connectar

! The power supply connector uses a 2

posthon MTA 100 tarminal. A wire see-
ton of D25mm? is recomimended.

Ootical Rhers

The gating stgnals #me o be wined with
phaste egstical fibers (POF) with sitmple
friction plug. They are available on
IFryperde’s website.

MECHANICAL DATA

Analog cables

Analag current and voltage measurne-
merTs 2re arcessibie with My standard
R445 cabla, They are available on
rnperix's websiee,

HMezzanine to mezzanine cable

The faldt sgnal can be shared among
several mezzanines Lsing a i4-pin flat
cable. The recommended reference is
TE Cannettivity 22031082,

P ehipanadens in it

bt

UL

A %5 Xa

[4] rrre

ol e EE G

“ﬁ Tl em

] g™ e
Yaa I — ghenide
E B MTET

HE.ag ” i

i bl i it

Hﬁt;ﬁlm SRS

Ta 3wy
Mo ii"
l'I v . u Q £
L3 1
i1,
£y 5 Machardeal data of PES modules

Lok  Pode Lukn! Mola Labal Gala
Ly A piavaer b i Auitioie RV power Sl cditheciar Xt el ol s cormnoior
o Retlbricd podnt tarmmdra! Eil [T T Xt Mewsmivg ity sighol conhaciny
x DN+ P A P Lo tod EFLE prisgiire it eg JTAG ARr MCURISCR haoder
x4 - porver v Aga Mrroniie pouer tugn B don ectir Aeb MU SO header




iImperix

Mezranine connectors pincist

Three connectors provide the necessary con nectivity between the mrbn hoard of the modute and the mezzanine,
Thell pinout Is giver: below, Imperix car prowide detalls on the mechanical dasign or30 file upon reguest.

Analog cutpui connettors ninout
HISY ) o
_/_1:-+151.r gz 23, &
ﬁg:mm Birifss 3EESRE:
=& Negative output Lt e R N
% Ff:y i'l,a 58 5, 8 ) ’:Z betn 3 K, 1 ij
v T LR ETEE
g ¥ T £ &
Power supply cormector plnout (55}
B~ CONTROLLER P - NEXT MODULE
12v
GND
1

AV

Thase mcdulos st e wsed in @actrie/slec
aonle aulprint with respech b applicablde stan-
darc and sty requiramEnts Inacoordamoe with
Thr muBpchurer s opeisil Kirtrochons
Canttion, sk of electrieal shock [ Winen using the
detviows, gartain parts of tha modules mey carry
hazardous wlage 5 pows suppies, s
Bart ekl Chsragerding e waming mi lead tn
Wnjury andf ey Cape sfroupdamage. Albeaeuck
g Parts sk S Mot bl g e IR,

COMTACT AEIMITLR MorE

1 ik Lt gk . s 2 conyy ostabPehad in Sian, Swdt- ity wiors has been nelg to e seoyracy

e : ToHund. B Rame {5 derived form: tha Lalin varh i sl ok R, Jva rieapeo ety can e Rk bl
Puer dle a Dieteca 1) toperars, which stands for contong and nafevedn  for envons o teTiations.
150 Slan, Swdtarhnd e compB Y ote business: thacontrel of power Dt miy changs, 25 wel oy |efatian, atd
phoni-+41 B937 552 06 60 wlncironic myritime impare Lid b cotrenarclinng randar i stnng by adised b sbitale copies of
Fan: il JO)27 55 O hurthwars and softeary solutio rolapd o the st mont Ficenythy [y med rapulstions, simdards,
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IMPEeriX  simuiatorinterface - For Opal-RT hardware
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GEMERAL DESCRIETIDNM ANALOG CUITRiLITS
This Interface Interconnects the Boom8ox controllerto - ¥ channels, RJ45 connactars
an Opel-AT HIL sirmukator Te be wired 10 analog inputs of the BoomBox
This way, any corerol irplernentation can be first lested - o vokage range
— without any risk— oh a simulated converter: before 1t
ki laser tesied on real bardware, In this secong siop, aff
cables can be Instantly swapped from the interface o
the real converter ’
BoomBox J i
xid
Anctidg x5
DIGITAL INPUT %
. - 16 independant channels
r?‘ﬁ'w“':‘ “ gl - Optlcatfiber wiring to dighal outputs of the BoomBox
Y Mz, pron. delay diffiesence between 2 charnels; 8 rs
OPAL-RT hardware ! 12V supplied directly by the Opal-RT HIL Simudator
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PXle-1071

PX| wacuy

Onncavme:

P¥ie, 4-vnor {3 xebpngris crota), Ao 3 GB /s PR wack - Pie-1071 & DposKTMpan 38 WHpoK CNEKTED
OT NPHAOHEHHR 32 KINKTEAHE H MAMEPBEHE ¥ OCHIYPAES OCHOBHA JIEHTS C BMCDKE MECTOTHA NEHTA.
HErIBHAT RoMNZKTEH M Aek GOPM GanTop B MASAAEH 33 MHEHMWUIKDARES HA NPOCTRAHCTBOTS NPM
SRWATE MHETSAILMS, KOSTO MO IMPAIM HGERASH 33 SBCHTON WHH NPEHGCHmM Crdar. PRle-1071
nprena PXI Expross MOSYAKW Knk cTaud ApTHH PXI xm8paanty ChamierTHie MOBYAN SHE BOEHY
napdbenad CROT.




PXle-8861 Kourponep

ABDERTANHETII0N
Dpogeeon lmcl@ Xam@ Frocesaor £3-15 1504 vi
Kz & M3 SmarCauhe:

May-ranamns DDE2-2133 (PC-1T000)

& G stondecd, 37 B maximucs

Tmror 512 G8 {or zrcalery polid-stare, NVRE
Bran | DrigplayPar 1.1, 1 Displayioa 1.2
Etheemet 1319 pont

1 22M) pert, E588, LIVIQO 1000 Baze T

"PRI Exprass £ Link scobwry pas x4, %4, %, ud
PXT Exgimes 2 Link somdirypeist 1B, 28
¥ (JEER 438 wonrtpomcp) I ma-2PLR
?.‘;.:'E.:?:m noep? (RS-0 i DE-3
Thur.dertidt 3 mopr Ei'fypc-c
Buesapozoportes 1758 {240} nopt & Type-A
YIS0 (3.0) Pans 7 Type-h
PEL Tpirop dsea axenvanos 1 5B

*IRCTATENGES QinepRAOUNA CacTTME

Windews 10 Profossione] fr Fieddad Svasmg




WORODBING WHLSay T 1 B0 ] HeueH ety rAs o L [T T TS

tideooemny U Wiy

oL 3Hon EIHA e HI-Z0 W'y »

BA000 2hi 001 YIG-2% NdWLsy,
FHW 01 01 wHee Kot oxoadtidy UM ONT U A Fron
AEFNON HTTOREM A LT et nosoolere HESEeEN SET 185 BEf =

SERNLD HBToNR A LY O A LT MrEER SO Weomimng WHL BRI Ay o

AP0 A HOBSUNSITY (%4 "ONT 2 'Oy 2SN OT et t g

BeCo-2hy
HAHDW On HAUVYHOMTIIHAGALUAR 1¢d




CHELIMOIMKALIM

RM-26989

4 Karaned cunos apacipasyzarensy TetsMHHanNeH Brok

XapaKkTepucTUY Ha HANPeKSHOBUA BXOZ
IVERCHMAING AR AT e 1M Y, grvenopaes 1T

2V e nigedese
Bpuli wuany 4
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SPECIFICATIONS

PXle-8861

\@ Mote  Specificutivns are subject 12 chinges withmut police

A

Cautlon  Usirg the PITs-8863 comruller jn x MRz ot described in drik ueer
manusl can impair the prutecion te conwotler provides,

Features

n FXie-3881
oy IoteE® Xeoa® Frovsgson B t5 1o 0p
Cache & M3 SmaariCache

[T — (PC-i76L0) |3 GB mandsrd, 32 GB meximom

Stinuge }5]2&H(urmm]mlidmie,'ﬂm
Video ! DisplayPort: 1.1, 1 THaplayFort 1.2

Etle-sen: 11219 port

L 210 port 1585, T04163/1009 Base T

| B Baprase 4 Link Configration x4, %4, 1, x4

P33 Express 2 Link Corfiguration ;x,& =3

CGPI8 {IEEE 438 Caniraller) | | keGP

Serisl Port (RS-232) 1 DB

T herderbole 3 Potts 2 Tupe

Hi-Speed USD {200 Poxts 4 Types

Supc:Spend V9B (3.0) Ports 2 Trpe-A

P Tripger Bos bapusvntpu 15ME

Insallod Cpexating Syt Windows 10 Prafnssionl for Embedded Systons

rm*rm




Front Panel Dimensions D

The following figmre chawe the front panel layoot and dimensioms of the PRIc-8861.
Dimemiiona are 1t inghed (millimetors).
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Hete Powor delivered to sutemal Iouds through U3R or Thunderbok 5 ports
ehontd be inefuded in sysiem power budgets thet inciuds this contrulier module smd

perpheral iodufes.

Physical

Bowd dimonsions Four-wide 311 PXI Express module

Eloi reqriTcments o gymtemn slot plus thes controller expansion
shats

Compatibility Fully convptible with FAT Ezpraee
Speeiication 1.0

Weigit £2 kg (24T} typical

Environmental

Mprinem altitidg 4,600 m (570 mbar) (st 25 °C ambdenty

Pollmtion Cegree 2

Trwibonr ugs only.
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Operating Environment

Cautlon The opesting temperature must not be sxcesdod, cven when used ins
chwasis with 2 higher lompatature range,

Ambisat temperanire sange

Eelative hemnddity rangs

Storage Environment

0 *C to 55 °C {Tested in acoordanee with
LEC-600Mg-2+1 and IEC-A006GE-1-2, Mects
MIL-FRF-28800F Class 7 low Bmpemture
limit and Mt -FRE-28R00F Class 2 iigh
tempetature limit)

104 to 90, noncandensing (Tested in
eecordance with IEC-G0068-2.56.)

Ambienl Bmperatre miges’ -30°C 10 71 °C {Terted in acoordapoe with
TEC 60068-2-1 and (BT S0068-2-2. Mocis
MD.-PRE-2EE00F Clasz 3 limhw}
Rrlathve knmidity range % 1o 95%, noncondensing (Tested io
accordance with IEC G006B-2-56.)
Shock and Vibration
Operating shock 30 g peak, balf-sine, 11 m# pulse (Tested in
secordimee with IEC 60068-2-27, Mests
MIL-PRF-ZRED0F Clasy 2 timite.)
Rendom vibeation
Operating 3 Bz to 500 H, 0.3 g, (with salid-ststz bard
drive}
Nmoperatiog! 5 Hz to 300 Hz, 2.4 g, (Tested In accordance

with IEC SO068-2-64. Monoperating teyt

profile exterds the requirements of
MIL-PRE-ZR800F, Clazs 1)

' CPU performance moy decrease fof Some workToads if & wodt & stoed ot the sxmene amident
lemperatore range and then suhfecind b max nomoperating Madeo vibration [imis.
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Bafety

Thiz provhact ia designed be meet the requiremen s of the following styradewds of safety for
infrmation weahiology equipment:

v [EC 6R010-1, BN £5010-1

+ UL 810181, C8A 22,3 No, 661011

Fobe For L. and other safety vertifications, refer tn the oroduat [shel or the “ens
Frofoet Cortificntios seation,

Electromagnetic Compatibility

This prodhuct meets the requirements of the faliowing EMC steadirds For slcetrica! equipment
for ticesurement, control, and Balryratory wae:

*  EN61325-2 (TBC 61326-1) Clas A emissions; Hasic krmumiry
*  EN 55011 (CISPR. L1}; Group 1, Cles A emissiong

= BN SS(IE {CISPR 22): Class A emissions

= EN 55024 {CISPR 24): Imemity

v ASINZS CIRPR 21: Group 1, Cles A emdssiong

+  ARNES CISPR 22 {esz A emissions

*  FCCA7{FR Part 15B: (It A cmissions

+ ICES-0: Cless A emiszions

@ tiote b the Undted Statcs (per PO 47 CFR), Ciass A squipmmont #s imtended for

use i eotnrmersial, lighi-tdustrial, and hemvy-industrial locatipos, [ Europe,
Canada, Australia and New Zealand {per CISFR 117 Clase A cquipment i intended
for uss culy in beavy-imdusirial Socatiaves,

'\@ Hokd Group 1 equipment {por CISPR. 11) iz any indusrial, seiemific, or medical
treatenent, of material of inspection/sislysis purposes.

-u@ Mote For EMC declaritions and eerfifications, and edditional information, refer tn
the Geline Product Cergjfiemtion section,

GE Complance ( E

Thia product mests the essential roquirements of sppiicabio Etopenn Direclivas, es folliowy
* 2014/3S/ELR; Low-Voltage Dircotive (safety)

* MAIGEL; Electromeenetic Compatibility Directive (EMC)

*  2014SEL; Restriction of Hazardois Substances (RaHS)

+  2014/$3/ET); Radio Equipment Directive (RED)

* WIHEU; Porentdully Explosive Atmospheres (ATEX)

F¥le-B8at Spocligeions | © Mafans Indvoments | 4




Product Certifications and Declarstions

Bicfer to the product Decteration of Conformity (Do) for additinas tegulatory compliance
infarmation. To obtain preduct certifications and ihe Elet” for NI products, visitxi e
vestiiizaion, pearch by mods! nember or prodit Mo, and click the appropriate tink in the
Cartification column.

Environmental Management

NI i5 eommitted to designing ant mamufacluring product in ag covironnantally ceyponsible
maneer. NI recognlzes that chiminating cettuln hazardous substances from our products is
beowticial to the environment sod to NI custotmers.

Far sdditinal envirommeutad inforisation, refer to the Minfmize Our Exvirommental Tinpact
wels page ak 1o avivarnei, THIS Page cantains the environmental rogulations and
directives with which N1 compiies, s wall ns ather environmenial information net included in
thia document.

Waste Electrical and Electronic Equipment {WEEE)

w £U Customors  Atthe end of thr product ife cyele, aft NI products must be

- disposed of according to Local laws and regwetions, For mors | i adouit
how te reeyele NT products in your region, ¥isit s« s oot e,

Bafttery Replacement and Disposal

= Battery Dlracth  This dovice contsins r long-life coln osf] baticry. I vou need i

- replace It, uge the: Botorn Material Asthorization (RMA) process or comtoct an
suithorized Nationa! Instruments service represantative. For more information abo
compliance with fhe EU' Battery Directive 2006466/EC ahomt Batteries zad
Accumulaiors and Waste Batterie and Accunanlatons, ¥igit oocoms mi wement?

EFRETESheIRELE (FE RoHs)

{3 {0y PITNA Naticoal nvtroments #9500 18 M7= 5 1 DR A0 S i o
BT {ReHS) . 35T National Instroments 5 B RoHS &HHER A, WIS
ni. condenvironment f-one china. (For infoematen sbowt China ReHS
compliance, go te ni . com/envi rosment, rohs_chins.)

Iiarnalion i Alcl 10 ofanga wRouL Rembe, Flatwr t Mg A TRowmnie aned Logo Gevelpbrprnt k. ooy
tradmarka I iftireticn o M LT Ol preuct B COMESTy comee meanfianed fermdn st ince marke or
Lzl ram s el W1 B Pt e e, Fior ey B I oo tectirdlogy, M ko the appipnais
kertattpn: 1 yisat moftvemmg, thed pakenta . ca= i oo ymwrmeelie, a1 B A ek Pt Sofice
Al nl. g pateats, Tt e find infimation dbecd anclurer Rownes Loraaerss [ELA k) grid Sumparty kgl iokoss
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e dita, X1 MAKER K EXPTIESS DR BAPLICD WARFANTIES A2 TO THE ACTURAST OF THE IHFDORMETEON
NI MED: HEREM AN AHALL NIFT BE LIABLE FIHR ANY ERFIORE, LS. Goummument Guslcism: The itk
nonkzined | thin Mt il e davs l0pec! el B¢ hite supormg BN 5 BUBRIET Bk apploobla Brdid Hets and rackivd
dnim righta se B for In AR 5322714, CFAM 282 370" 4, o DAAR B2 S N S,

0 N B ol ol sl mregarii L A gt o],
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DEVICE SPECIFICATIONS

NI 8356

X Series Data Acquisifion: 1,25 MS/s/ch, B Al, 24 BIC, 2 AD

Th&}hwmmﬁummwm 81 25 A, imless ctherwies noted, For mare
information sben the M 6336, refar to the X Series Lser Moyl avellable fram »7 =om

R BN

Anzloo Input
Number of channels § ditferzntial

ADC roaolution 16 hity
DNE Na miszing codes yuerantend
I, Bafer fo the Af ddanivne drcsrag Stolion
Sample ratc
Single channel maxirgun 123 M55
Minimug No minlmum
Timing cesolution il ns
Tining secorany 50 ppm of saoeple matn
Taput coupling 1y
{igart fingp IV 32V, 45V, 218y
Maxiomin working veitge for g2l aualog inmns
Posiiive fiput {A]+) =1}V for alt ratyes, Meesuremont Categzory |
Negative inpir {Al) #11 ¥ for all ranpes, Measurement Catsgary ¥

i? T authan Dummuﬁrmmmnuwﬂhincmmmlﬂ,mﬂm

CMER (at & He) 15 dB
Brndwridth 1 Witz
THD ~firdoFs |




Inpart impedancs

Device un
AH 1o A3 GND =108} OL2 in przeiie] with 160 pF
Al- o AT N > 100 GE) in parsllel with 100 pF
Device off
AR 10 Al GND 20
AF 1o ALGND k0
Input hias curret 10 pA
Crosetalk {at {00 KHz}
Adjacent channels -0 4B
Mon-adjacent charnels -1} JB
input FIFO gize
PXTe 182 samaplea ahared amang chanoels usod
USE (32 MS5) 12 M= shared] ahong chanaicls used
USE (64 b5 &4 M5 shared smong channsls used
Data ransfers
PXle DA (scatter-gather), progretamed TAO
3R UiSE Signal Stream, progrred L0
Owervoitege protection for 2l anelog inpurt channels
Device on L6 ¥
Device aff 15
Input currem furing overvoltage I mA meziAl pla
conditivas
Analog Triggers
Mumber of trigpers i
Bource AL, T, APFL
Futactivng Giart Tripper, Refermncs Trigger, Pause
Trigger, Sample Clock, Sampla Clock
Timehase
Soures leve)
Al T +Fulf zcale
APFIO =0y
Resolotion 16 bits

2 | nlzam | Wi KNS Cunice Spgaiicsiors




Maodes Anebog cdge wiggering, anatog edge ripgering
with ivsteresis, and avaleg windew trispering

Bandwidth -2 dH}
Al <D, T 3.4 Mz
APF[(} 3.9 MHz
Acoumey 1% of range
APFI ( chararicrintics
Inpt impedonee 10k
Coqpling oo
Protection, power om =V
Proteclion, power off +HiV
Al Absoluie Accuracy
bl 1., A Abscluta Accuracy
Halyinal Maminal Fealdun! fang Rantam AbRoids
e R=nas Tialn Ersoy Tempen :ﬁ -ain-.a o Aauirsy ot
Fochive Fuli | eonthve PuB | {ppos of g o [ﬂt’ﬁ:;s-] Fu'l Brats
Scalr Sepils Fanfing) Rangalcy futh
10 --II] 114 ; 35 292 2680
E -5 120 j 36 M 1,379
2 -2 120 43 T b
i -1 133 50 &l 313

é Hotz For mars fnformation about shsolut: acoamucy at foll scals, reder to the 2/
5= Absedvie Soreresy Brample seotion,

G tempeo B ppmlC

Refercoce fmpio 5 ppmC

Residual offiet coros 15 ppam of range

INL amor 48 ppro of vangy
et Acowmcics listed are valld or up to twi yeurs from the device cobstna!
cafibration.

M £a5G Dovie Bpecficdione | i Mglinal fremument | 3




Al Absclute Accuracy Equation

Absohaedecuracy = Reading - (GainError} + Range - (OffsatError) + NoizeUncertaty
GainError = ResldealGoinErvar + GatnTempes - {TempChangeFromLastirernalCal) +
ReferenceTemprs - (TempChangsFromL apiSxiermalCal)
CfretError = RevicdualffGetError + OfarTompon - {TempUhange FramLasilnternalCali
+ IVE Errow
‘Hme&hmafw-&-‘%'—s for & coverage Ractor of # & and averaging
10,000 points,

Al Absolute Accurecy Example
Absolule accuracy at full suale on the analog input channels i3 determined usieg the following
esmrnphons:
+ TempChangeFromlastExiernalCo = 10 70
+ TempChangeFromlastintemafCal - 1 O
* pumber_of reqdings = 10,600
= Coveragefactor =1 a
For exxample, on the: 10 Y rangse, the sbyolute accurecy a1 bl scale is as follows:
CrainBrror= 114 ppim + Bppm - 1+ 5 gpm - [0= 172 gpm
CfferEiror =15 ppm + 35 ppm - | + 46 ppm = %6 ppm
Voise Uscartuinty = %_%"1 -T6 Y

Adsoliredccaracy = 10V - (Gainfrrar} - 10 V - (OfffecErrer) + NodreDncariatuy
2558 p¥

Analog Ouimt
MNuinber of channcly )
DAL rezolytion L& kits
DBNL £1 L3R, max
Monetsnicit: 16 bit paanteed
Acvcurney B to the 452 deotuie ooy secting,
Maximumn update rate (simulanesus)

| chaonel 13 M35

2 cheaincls 13 b2t
Mlinimum updste mate No minimmzn
Timlng aceomey 50 ppm. of sample ke

4 | nltoey [ DNEECSE Denvior Bpacdiorions




Tithing resoiution
Duipot ranga
Ouigint coupling
Untpnt Hopedamea
Ot ciarrent drjva
Ovardrive protection
Crverdrive: cucrent
Power-og =tte
Power on/nff glitch

PXle

USE
Chutpat FIFO gizg
Deta fransders

Xl

Use
A waveform ey

Setiling time, fill-acala steg,

15 ppm (1 LER
S vt

Glitch cosrpy af midsaale angtion,

=18V ranpe

External Reference

AFF] i characieristios
Inpnt impedance
Coupling

Frofocton, deviee on
Protection, device off

045

A0V, 43y, Lepzerngl raference an AP
oC

k40

=5 mA

5 Y

10 ma

=ImV

1.5V peak for 200 me
13V pesk for 200 s, fypical bebuyioe!
&19 wmples shared among chaprels psed

DA (scattengaiher), Frograrn g [
5B Signal Stregm, programimed )
No-periodic waveform, periodie wavefurm
fegeneration made from onboard FIFO,
prerindic weveform regenatstion from hot
bwiter including dynacoic: updare

P11

20 Vs
&0V -z

L0k
[
RV
=153V

t mwmhmammmsmmmmnmmwmm
during firmmovere edete,

W8R8 Dovieas Bpoctikcations | & Malicea| instrum e I &




Blew rete

£}V
£20 Vs

Flgurs 1. Analog Output Extemal Befsignce Bandwidth

Hormalzad A A pEhe

LY

1}

Aarugtion {35;

B08 ;- O Qltpid BODE 2R -

T T
1k oK

Frenuancy jHz)

A0 Absolute Accuracy
Abgolute acawracy af fulkacak mambers is valid immediately following solf calibration and
aesumes the device ip operating within 10 °C of the last eutarmal calibratdon,

103 &

Tabis 2, AD Absciste Accuracy

1M

siapdinel | Moming] [ e dusf Aerfiuafy Ofsot WL | Arsalute
Rande | Range galn Galn  Rafzrencis| Ofteat || Tewnpeo ] Error [ Becwrcey
Poalthve | Hegative| Error | Tampeoo @ Tsinpen | Eror [ ppmar| (ppm | et Ful
Fuli Fuil pem of | (™03 | (pemi™Cl | (ppm of | Hapged | of Sraip
Soals Scals | Handing) Rekigre] "B | Rengsl] W)
L =E0 129 17 L a5 t &4 3356
5 -3 13% t i #3 H G 1816

= Mote Accuracies Hated are valid [or up to two year fom the device odeyml

G | efcom | MBS Cakits Spsotimsns
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Digital I/Q/PFI

Siatic Charactaristics

Numibet of chanmely

Grotnd referen:
Diirection cotrol

Pull~thirwn resisior
Teput voltegs: protectiog

M4 total, § (PU.<0,T>),
16 (FFL <0, T>/P1, PFT <8..15:/P2)

D OGND

Eqeh terminal individually prograpussble as
input ar ot

50 k02 typical, 20 k(1 minimym

AZ0 'Y tm up 10 two pins

& Geullon thmmmmmmwm
specification mey canse permanent damage io the devics,

Wavetorm Characteristics (Port 0 Only}

Terminats uged

Port/zanple size

Waveform generation (T0O) FIFO

Warvctarmy sequisition (DT FIFO

DI Sample Clock freqoency
Pileo

Usp
DM Bample Clack freguency
PETe
Regrrerate from FIFQ
Streaming from memory

Regencrmio from FIFQ
Stveatning from memory
Exin trensiers
Xl
L1

Digital Tina lkcr sctrings

Fort & (P =0, 73
Upto Bblts
2,047 sumples
133 samples

OtolﬂMHz,symmandlrﬁm'ﬂ;r
depetulet
0 ta 1 MEz, system and bus activity dapesdent

81a 10 Mz
010 10 MHz, systern and bus sctivity
dependent

i to 1 Bz
Dwihﬁlt,wmandbusanﬁvﬂydmﬂnu

DMA [5 mtml ﬁ?‘h’c:}l ngfﬂﬂ“llﬂd L"U
1738 Sipnel Stream, prograranted FQ
160 ns, 10,24 js, 5.12 m=, disgatde

Wl BA=8 Dopcn Spmalfiotione | 0 flotforn betrumeets | 7




PFI/Port 1/Port 2 Functionatity

Funetlonaliy Seatie digital input, gtalic digital ctiput, timing
ik, Himing outpu

Timltyg oulpart sonrces Many AL AQ, counter, D7, DO tinling signals

Deboumes fllter santings N ns, 5,12 pe, 2.56 ms, custom interval,

disable; programmeble high and low
transltions; seleclable por mpu

Recommended Operating Conditions

Inpot high velege (Vo)
Minimum 22
Maxirmum 535y
Topast low vohtage (Vi)
Minfmum uwv
Mencimr 03y
Cuyigot high current (L)
P).<D T =24 mA muxinm
PFI <), 1 5=P1P2 -16 mA maximum
Durtput low currert {Ly; |
PO, 7 24 mA thaximum
PE] <0..15+P 1, P2 16 mA mamun
Digital (/O Characteristics
Poeitive-going threshold (VI+) 1.2 V maximunn
Neyative-golny threshold (V') 0.8 V minduoum
Drclts VT hysteresis (VT+ - VT-) 0.2 ¥ minimum
G lnput fow current (Vi = 0 V) =10 pA maximam:
By input high curmeat [V = 5 V) 250 pA mainupm

8 | nlopm | NI 82Eg Derving Brasdimtions
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General-Purpose Counters

Wumber of counterftimers
PFezoludon

0§ onlest | M358 Davis Smeatheatons
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Counter meauraments
Puosition measuements
Chtpint appiications

Indemat base clogks
Bxternal base clock frequency
FXla

'Sk
Base clock aceuracy
Topity

Ronting options for s

FXIe

USE
HIFD
Drug tranzfips
PXTx

USE

Frequency Generator

Edyge counting, pulse, puise width,
scmi-period, pariod, two-cdg sepantion
¥1,20, X4 quedsnivee micniing with
Channel Z rekoding: two-pulsc erciding
Puofae, pulse train with dynamic updats,
Bequency division, equivelent time sampling
100 Mz, 20 MHz, | Rz

0 MHz to 25 Mz, 0 BaMz to 160 MIEz on
PXIe DETAR<A N-»

9 MRz 10 25 MHz

S8 oy

Gate, Snurce, HW_Arm, Aux, A_ B, 7,
Up Drewmn, Sarnple Clock

Ady PEL PXTe DSTAR=A B>, PRI TRIG,
FXi STAR, snglog tripger, mamy invermal
sigmala

Any PFT, amalog teigger, many intemal signals
127 parnples per eourdor

Diedicatad seatier-gather (T coniroiler for
each countsotimer, programmed 50

UBE Signal Stream, pogramened I3

Nurober of chronels

Basa clocks

Divisoey

Bansze clock acemsacy

Chiput can be avatlablc on any PFT terminal

1

20 MHz, 10 MHz, 160 k4=
ltx 16

50 ppm:

Fhase-Locked Loop (PLL)

Mumber of FLLE

NI B335 Dimdop BppcBationa. | G Martknval reptrironivin [BRE]




Table 3. Retarenca Clock Locking Freguescias

Raforoncs Shgn s P21 Erpross Lonking Inpat UEE Lockine lmeui
Fraguency {&iHz) Cragraney (15Hz)

PXle DETAR<A K> 10, 20, b -

PRI STAR 1{, 20 —

FXTe CLICIO00 100 -

FXI_TRIG -0, 7> 10, 20 —

PFT =0 15> L, 20 [

Cuipie of PLY, 100 MHz Timebase; other slpnale derfved from
L00 MHz Thnebass including 20 MHz end
100 kHz Timcbesas

External Digital Triggers

Bonrge
FXla Any PFT, FXle_DSTAR<A B>, FXI TRIG,
PXI_STAR
fsh Any PET
Polarity Softwarg-rclectable for most sigrals
Asnplog input Rmcion Sturt Triggar, Reference Trigger, Panse
Trigger, Sample Clock, Sampla Clmk
Tirneheman
Analeg output fimction Stant Triggsr, Pause Trigmon, Sample Clock,
Sample Clock Timebase
Congtenitimer fungtinns Chete, Source, F'W_Awm, Aux, A, B, Z,
Up_Dwwin, Sample Clock
Digital wavefum genavation (DO} Start Trigger, Pause Trigger, Sampla Clock,
fimction fample Clack Timebus:
Digital waveform acquisitien {DI) Seate rigger, Peference Trigger, Pansc
furiction Trigger, Samplc Clock, Sumple Clack

1Z | meom | MBI5E Doy Bosoicxtione
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Device-to-Device Trigger Bus

IMput souyos
FXle FXLTREG <. 7>, PKT STAR,
FXIc DETAR=A,FC-
Ush Mone
Owntput destination
374 78 PN TRIG <D, 7>, FXIe I¥TARC
ISR Noze
Crripait zelactions 100z Clock, frequancy gonerator outpul,
muayry inferagl sigoals
Irthoome: filter settings S s, 3.12 us, 256 mo, coatem interval,
transitions; sakaciuble por input
Businterface B
PXIr
Form factor x1 PXT Expreys peripheral soodute,
specification rev 1O compliant
Skt computifiliy xlmdﬂﬂﬁﬁmmmqmmrmh}rhdd
zlots
LA channels 8, can be used for analog iupart, analop output,
digital input, digital owipu, courtertimer 0,
cotrlimer I, comtertimer 2,
Counber/traar 3
All PXJe devices may be instafBled in FXT Exgrress slots or PH1 Expiess hybeid alots,
USB
LSE compatibility LER 2.0 10-5peed or full-ppeod®
TSE Signal Sireem & cma be ased For anabog input, sualoy; outpot,

digital input, digital cutpat, comntestmer 0,
comaertlner 1, coumteritimer 2,
coumterthner 3

* Upereting on 2 ffl-gpeed bire reandis io Eomeosr pertinmrearws: and YR might mab be able #o schicre

HFERSE D Satiesiiany [ ) Weifoms) incomenta [IE]




Power Requiremenis

& Coutlon The protection provided by the device can be impaired if the devlex b9
el b & menner oot degeribed in the X Serfex Lizer M,

tXle
+33¥ 47w
12V 154 W
UsE
Porwer supply requiraments {1 ta 30 VDT, 10 W, 2 positions 1.5 mm pitch
plugpable sortw terminal with serew locks
gimilar to Phosnix Contect MC 1,52-5TF3.5
B
Power input mating conneetor Fheenix Conrast MC 1,52-3F-3,5 BK or
equivaient

& Caution The USH device must be powersd with an NI offered AC adapler of 2
Natignal Eleciric Code (NEC) Class 2 D4 source that meets the powey raquirgeraents
ﬁxdmdmimmdhanhﬂapmopﬁmmﬁ:tycuﬁﬂuﬂmnmksmrmuuwufm

Currant Limits -
\@ Moto Fxcesding the cumrsat limits may ceuse impeedictalile devie behaviar.

PXIe, +5 ¥ torminal [comector 0 I A max

15D, +5 ¥ toominal 1 A max?

Physical Characigristics

FXle ptimed circuit board ditensions Stundard 317 PXI

USA enclosure dinvension {chsdss connsctors)
Serew terminal 6.4 % 173 5 5.6 cn (104 < 6.8 « 1.410)
BNC 203 x 185 « 6.5 ¢m (BO = 7.3 = 37 m)

Y Hag 2 sclf-reseting fuse that opens when aurment eroseds this specificatian

14 | koo | Wi e Denice Gpadiicrens




Weight

e 58 g (£.9 o)
UBE Screw Termiaa] 1428 kg (310 34 oz}
USE BNC 1,536 % (3 Ib 6.2 o)
I caomaecior
PXIe 1 68-pin VHDC]
ISR Sereer Terminal 64 sorew texminals
USE BNC 26t ANCs and 30 sereww: topminals

Tabla -, FXIe Mating Connsstery

Temuischurer, Pt Numior D zeritien
MCLEX 71430-0011 6B-Pos Right Anglo Single Stack PCRMount VHDCT

{Reccptacle}

MOLEX M337-014 B8efos Right Amgle Dual Stack PCE-Mount VHEIRT
iRocepucic)

MOLEX 1 £25-3801 #i-Pes Offve I0C Cable Compoiar (Ping) (SHSE-)

UISH serew terminglBMNC screw wrminad 16-24 AWG

wiring

Cafbration e

Recommesdad watm-up {imo 15 miruates

Calibration mtervel 2 yvars

Maximum Woiking Voltage

Mazivtim working voftoge refers to the signal voitage plos the common-mods voltage.
LChansel to eurth 1 ¥, Mewstrament Category 1

& Cautien  Bo ot use for mersuraments within Categoriea I7, §T1, or IV,

M 250 Dt Samifiomtiore | 0 Mation s ebruisnty | 15




Shock and Vibration

Opzratiomal shock 30 i prak, half-sine, 11 ms pualgs
(Tested m accordance willy [EC G068-2.27
“Test profile developed i ercordence with
MIL-PFRF-ZE800F.3
Rendan yibration
Qperating 5 to 500 He, 0.1 gy
Nonoperaling Sto HMHe, 2d4g.,
(Tested it pecordance with IEC G0068-2-64.
Nonoperadng test profile exceeds the
requlrements of MIL-FRF-2E820dF, Class 3.)
Environmental
Operatlog temporaturn
Filo {ite 55 %C
USB 0tod5C
Storago temperativre =4 to 70-°C
Crperating bumigdhy 10 to 20% RH, nuncondensing
Swrage bumidity 5 po 95% RH, noocondensing
Poliution Degree 2
Meximim aldnde 2,000 2
Indoor use oty
Safaly

This peoduct iz designed o meet the requitements of the following cloottics| cqipment safery
standarde for moasurement, canmal, 2nd labortory s

+ BCEIHO-, BN S1010-1
s UL 610101, C5A 51010-1

\@ Note For UL end other saficty certifications, refer to the product labz| of the (e

Fradact Ceripteation seothon,

16 | nigzm [ Wi GW96 Dewos Spenfogtom




Electromagnatic Compatibility

This product toets the Vi ety of the Tollowing EMC sandards For eleirical eqmipment

for measiremeny, contea], and laboratory wes;

* ENEI325-1 {IEC 61326-1): Clasy A etissipns; Bagsic Irmmereicy

= EN 55011 fCIsre 11} Groop 1, Class 4 emizaiogs

+  EN 55022 (CispR 2% Clase A smifssions

" EN 55024 {CISPR 24 Fmmaszity

= ASNZS CISPR 1 Groop t, Class A empjssiong

T ASNZE CISPR 12; Clase A ernisslors

*  FCC4TCFRE Partish: Class A emtipal i

Y ICES-00: Clims & Smisginmg

\@ Mate Tnthe Unitsd States (por FOC 47 CFR), Class A cquipmenst is inkended for
ose in commaclyl, light-rmiustrial, and hemvy-indhsirial loentions. In Ewops,
Cimeda, Awitralin and New Zeaband tper CISFR 11} Chass A cquipmeast i irtendsd
T ws: vmlly in beanryindfistrial logatinns

-@ Hoko  Group ! aquipmentt (per C1SFR 1) is amy indusirial, selentific, or medioa]
equiptacat that does net intenticaily genersts radio Frequency encray for the
teatment of mapemg! of inspevtioniatyaly EErfrses.

\@ Fia  For EMC declermtion: ag eertifieations, snd wdditiomal infornation, mfer o
e Lol Brudien Certyireiion sectlon,

CE Compliancs { €

This produst mepts the exacotini reqiircmcnie of applicabla Eumpmnlmmﬁ-.rﬁ. 1z o
24/35F1: Low-Vohage Directive {=afcty}

¥ W43WEU; Eleckotagmetic Compatibility Direptive (Ehic

Reter to the raduct Declaration of Conformity (DoC) for additions egnlatory eomplianee
mftrmagion, To obain product certlfications and the BoC for fhiz oot visit i pn
Srilivanos, search by mendel mamber gr troduet line, and eiick fhe appropria link i1 the .
Certifleation eniymn, |

T E¥38 Cagrvice: 5w fetioryy 1 @ Kol Meiromanis 117
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Envirenmental Management

NI is gomimitted to deslgning and manubacturing products io an covironmentally responsible
mannss. NI vecogpizes thar climinating cetain harardous substences fom oor producis is
beneficial to the enviranment amd o ME coatomers.

Por edditional enviranmental m.["mmhm refir to the Mivdmize Car Rivireamastal g
web pagemt o0 - o *, This page conblys the auvironmenta! mpulations and
dirictves with which h'! umnphm, as well us other enviconmental information not inclzded in
this documest,

Waste Electrical and Electronic Equipment (WEEE)

¥ EU Customers At the o of the product 1ife eyele, all NT produees s be
e dispoucd of according to local laws and repulatams, For more infommation about
how be rroyelo W products In youor region, vislt ol come T srivense e,

BT HR~RISREHEENE (PE RoHS)

{E5-fay FEEA Notional Insumcnts 55 b IE 0 - 877 S A SR 0k e
il < (Rolif). T National Toxtruments AR IE RoHS SalEEEN,. WRT
oi.comfeneironment/rohs_china. [Farinforaaiog abogt Ching BoHS
complianee, go to ni . ~om/ envi ronment /rohs_chinw}

| nlogm | W EHS Devic Specficyiony




Davice Pinouts

Figrors 0. Ml PX1e-6368 Pirout
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¥. Ml USD-8358 Sorew Terminzl Finout
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Fégaure &, NI USB-8355 BNG Front Panei and Pinout

B LT, KB TLY NG My
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SPECIFICAT!ONS

PXle-8861

‘@ Hela Specifications are subject 1o charge witheout natice,

A Coeifon  Using the PIe-g86] contraiter & & manner not degeribed iy thvix waer
manual can fmpgir the Prodection the controller proviges,

Faatures
——— m'._m____,,.__:,..__ﬁ_j
TPy Lel? Yoo Drovessor B3 15 18Mvs
Coe § MB SmnCacks
R
Evial-Chanre] DDR4-2133 (PC-1 70003 8 G sisndn], 32 O maviomamn }
Fo— 542 GB lor precia; sulidrott, NVHID
Video {1 DisplayPon 1.4, 1 Migpiaybort 1.2 I
L 1149 pact ;
[1 210 pame, 1588, 10100/000 Baee T !
5

I PRI Express 4 Link Coafignration ] x-!:::d\‘ LA

X Bxgress 2 Lok Conligureion  |x@ 28 o - "_mf
GPIR {IEEE 488 Caotrolier) i mint G i
Serta] rort (R:3-232) H om0 ]
'“r_]ﬁjue-fma Torts 2 spec - _j
['i"-spuuqi USB (L0 Pores F Mo j
SepiSpeed LSS (3.0) Por 2 Typet '
PAI Trigger B2s [ 1 5M8 f
Bstliad Onerming Sysrem Witdiows 10 oofex:ional it Froesdded Sysicmes J




Front Panel Dimensions

The foliowing figmis shows the front panel ot and dimensi
Diimeasions e in inches (mlblimeiers).

o ol the PRIs-ERS1,

Flgura 1. FXls-8661 Front Pare! Layout and Diraneions

E E E
4 & 8
52 £ g
g% 5
.'E H i
.

| Y TR UL

2,374 I, {B442 M) - vmme e e e - A 18R |, $R0.67 ]
ZBE1 i (67,34 ] - - I ""’m m“" T S
. i & BERSRER T WEE S L
1821 . {625 ) —--- =1 ----~I m 5, 4 bl
— e SR T 1204 i (3371 iren)
1.0RZ W (2. ¥ Iram} - - e we o= -iﬂﬁ P e b o] emmes 1,058 In. 28 T0 T}
& il —
3.0 e {000 P e o : m'_‘_i"':'!.._ i
g 38i%iad
§ fiiili
AR ERAES
Electrical .

@. MNoks  Dwaes o jnclode any atteched devices
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[ vetaze v Currsnt {fingc} Vypioat i Casrrent {Mpch Mdmum
133V 395 A s254

T 204 254
2V 60 A 7.6 A

T zv 0A oA N
8V 0754 08 A

1@ Hob:  Fower dellvercd 1o extormal boads through TISE ar Thunderbak 3 powte
rhould be inclmled In qystem Power budzets thet mclode this controller module and

peripheral oodules.

Physical

Bonrd dimepsions Four-wiic 31 PX{ Prpsoss module

Slot requirementy Oe gygtam b plug trae coftroller CApAnSCT
alots

Crmpatibility Fuily comgraiible wht AAT Srprosy
Spacifieation 1.0

Weight L2 kg 42 6 M) typics

Emvironmental =~ S

Mexdrmum altimgs 4,600 i (570 mbar} (az 25 C embriznt)

Pollution Depres 2

Endoor we only

Fille-gA81 Eparticalrng | @ Hriional kstrumetts | B




Operating Environment

Caution The nperting iomperatore 1muet not be exeeeded, cven when used in 2
chasis with e highr raperature ranpe.

Amblent lcmperahoe rnge

Relztive lumidity range

Storage Environment
Ambient temperatore range!

D5 to 55 5C (Tesbed in accordamws with
IEC-60068-2-1 and [EC-60058-2-2. Meets
MIL-PRF-2800F Class 3 low emperatursg
lignft and pALL-PRE-ZERGOF Cless 2 bigh
temperature {imik,)

1095 tn #0%%, noncondensing (Tated in
pecordance with 1EC-60068-2-56.)

=34 °C to 71 °C (Teghed in pecordance with
TEC 50068-2-1 and [EC $i68-2-2. Meets

MIL~-PRF-2E5M0F Clags 3 limits.)
Relarive humidity range 5% v 5%, noncondensing { Tested in
argirdanes with IEC S0068-2-56.)
Shock and Vibration
Operating shock 30 g peak, half-sine, 11 mg pulye (Tested in
accordance with [EC AHGE-2-27, Merts
MIL-PRE-ZEEMF Class 2 limits.)
Fandor vibeation
Cpetating 3 Hzto 300 M=, 0.3 g . {with solid-state hard
arive}
Honoperating? 5 Hz to 500 He, 2.4 g, [Tosted in aconrdimce

with TEC 50G58-2-64. Nonomerating text
pruflle sxcecds the requircments of
MIL-PRF-228{0F, Clas= 3.3

L CPU pecfrmance may detvense S some workionds If wumit i sured af the sivene ambient
teperatnT mange shd Bien subjected o mem ponoparating ramdom vibnation [,

4 | nieom | FMs-fT Seolingipg




N
el

This product iz deigned te met the sequircments af the folerwing standerde of safety For
information technology equimment;

+ B 61010-1, EN $1010-1

= ULAID0-1, C8A 0222 Mo, 60101-1

»@ Motn  For UL wid other safety cerlifications, refer io ihe product fabel or the Cniine
Lrogzat Comgfioation aection,

Elscirornagnetic Compatibility
This product meets the reqguirements of fhe fallowing EME standards for elactrival cquipment
Tor meaguremant, coutrel, and Yeborstory wc:

+  EN&1326-1 (TBC 61326-1): Clags A emissions; Basic vimumity

= EN A5G (CISPR 11): Group 1, Chase A emissions

v EN 55022 {CISPR 22 Clins A erolsions

*  EN 55024 {CISPR 24): Intmonity

* ASNFE CISPR 11: Groop |, Class A cmisslons

Y ARNZS CISFR 22; Class A emissiong

v POC 4T CFR Pan 158: Clams A cmissiony

*  ICES-001: Class 4 emicziong

\@ Nota Inthe United States (par PCC 47 CFR), Class A equigmant i infeaded for
L i1 commereinl, lght-indusicial, and heavyfadustial Incations, n Burope,
Connda, Avglralia and New Zealand {per CISFR 11} Clasy A cquipment iz imended
far use only in besvy indusitisl Ipcations,

z@ Mote Group 1 equipmont {per CISPR 11) is any trwfumrial, scietific, or medical
equipratnt that does nat intentionally gencrate radi frequency enrgy for the
troatment of marlal or inspection/analysis PULHERES,

% Mot For BMC declarations and certifications, and sdditionn! informaion, refir 1o
the Ondine Product Certificarion section,

. o

CE Compliance . <

This produst meals the: crvontial reguiraments of applicabz Europesy Dircetivas, ug faliows:

Y WIASHEL Eow-Voltage Diructive (safety)

* 20MET; Flectromegotic Compatibility Dhrpctive {EMC)

v 2011SSEL; Resirictlog of Hazsrdius Substancos (RoHS)

* 20IWSEEU; Radio Equipment Dlrective {RED;

* 200434/EL Potentially Explosive Atmospheres (ATEX)

Fitie-5001 Spetricetony | i Netional eptrumants | &




Product Certiflcations and Declarations
Heefer ta the product Declaration of Conformity {DaC} for addiions) regulbstory compliancs
imfermation, Tir obiain prodmer cei Geations end the Do Tor N1 preducts, visit

"0, Eendeh by model mumber or produst Line, ard elick the approprinte Hok in the
Certification ¢olumn,

Environinental Management

NI iz conmmitted to deaigning and manufactiring products in ug cnyiromnentsfly sesponsible
manner. NI recopnizes that climineting eertain bazardous substagoes From our prodacts is
beneficinl o the cnvironment and o MI customers,

For additional environmental information, vefer to the Misimize Cwr Ervirgrmantad fnpict
with Dage at «if 2ot e, ThIS pegr contains the enviromnental mguiations and
directives with which NI complies, a8 welt as other cnvironments! information not incfuded in
thiz document,

Waste Electrical and Eiectronic Equipment {(WEEE)

-4 El Custainers Al the ond of the: product life eycle, all NI products must be

= ditposed of areivding to local laws and reguletions. For mere information abuot
bow to recycle NI products in your regian, vigt 1 comi romm ainwerr,

Battary Replacemsnt and Disposal

" Battory Directive  This device comfzins a doug-lifo coin call batkery, I you mesd 1o

- teplace it, use the Return Material Anthorization (RMA} prosess or contact an
aurihar ized Natlonai Instrumeeds service reproscrfative, For mure information shout
eounplisnee with the EL) Beitecy Diractive M06/68FC abeut Battorios and
Agcymulatons &xd Waste Balicrics and Accumuletors, wEie o - .

EFERER RO tWEhE (i AcHS)

!‘E} @ FREEFR Nailarml lnstruments -5 0 0 4T B S P R R SR B
P-4 RoliS) . ¥ National Instrements 1 RalS S44EEH, W%
ni.eomdenvirenment frohes_china. (Far fsmation sbat Ching RoHS
compliapee, go bo ol com/anyt ronment/cens_china.)

Insemrwm it b it 1 phangs Wittt motie. Fosrier o ifah AR Wmcrhn A opo ST At L o
hndum:nNMerMWUMdeWMmmummmﬁuv
Trachs riiruim of WFelr Mty oo pandea. For el covang Ml ety bt nology, s b By e am
Rocolior Mikin Pasbprrin o1 oL boltom, K patansy., bxt (0 b yoar swadln. or 1he Mazinnef Fatnemants Pl Tk
BA ni.deinfpotants, Tid osn fng MEnTdbin abairt srd-usar Moy ag st HELRAa) nnal Iimpanty efrl nodom
It T ik iy M oot Pl 13 B BP0 Compdlirng: ATHORARGA M n 2 , ool Fgal  mrgere —

AL Lance for fon NI plasel o eovwp s BBy ) how iy O selevind HTH ek, ECONE, ard offwr Ampank’
aport tede. Ml WAEFS N0 EXPRERE CH INPLIET WARRANTIES AS TE THIE ASGLIAACY EF THE )M ATION
anEﬂEHMDMNﬂTEEW&EMMEﬂmFﬂmmmﬁmm
mmhnhmmmmmummmhmmhmmmmmdmr.rbm
e rigirie 2y 2 dari I FAR &2 237 +4, DFAR Mo 2014, snd DRAR 24257 7015,

v BRG Wolonal [netr marrie. A9 gk ot arved
TR Jantary 14, 2



SPECIFICATIONS

RM-26999

4 Channgl, Pawer Measuremants Conditioning Rackmount Yerminaj
Block

Definitions

ermmwmwmlwmmthmufﬂumlmdﬂmm

mdmmmmmmﬁbrmmlwm.

. ﬁpkﬂ@eﬁ&mﬂﬂmdﬁmibc&npwfummmbyumajnﬂtyﬂfmm.

. WM—?EstW&Mmhy?ﬁ{%dWaMa
5% confidence,

- Nﬂmﬁﬂmﬁﬁﬂlmﬁcﬁmﬂﬁhﬂﬁ&ﬂhhﬂm&mdﬁimmﬁmemﬁn&
or supplamentsl ixgting,

Spedﬁmﬁmsmﬂﬂndmh:ﬂﬂmwmm

Conditions
Spwiﬁmt[msmwlfdfoﬂhemmﬂ‘ﬂmﬁ“CunchMscMﬂd.

Thess spccitications are for the Rid-26009. Accuracy for the eatire Systomn mug be calculated
including hoth the Ri-25009 gecuraty and the DAG device mocuracy.

Voltage Input Characieristics

I voltage, roaximum 1006 ¥, Cakegory T
400 ¥ peak, oibisy: now-MATNG circmits

Number of channels 4




Tetde ¥, Signal Accumcy

i Acouracy’ ;
RAeng s | Shoned Feoquancy N Tuplcal-25 Eamarned
DC o +6.05% ofreading. O
| He1a 500 Hz +0,08% of reading 0, 1% o rendin
=56 Mzt 1 kHz +,1% of reading i, 2% of reading
2,000V *1 kBz 5 kKHz I, 25% of reading +1.9% of rending
=5 kHz to 10 kilz 3% of reading £8.15% of reading
=10 kHE ko 200 kHz 240.4% of reading = 1.35% o reading
=M kHz to 1 MFiz | {0004 % sigr freqiensy )% | (0014 x sigra frequency e
of vead|ng of reading
Tebe 2, Syatem MNolsa
Rangs | HoiEe (Vg B ]
+2, 000 % R 5-;_-_;( o
&1 {00V 31 m¥
0y 2 mv
LN Y 21 m¥

-{é {fote The system ol specifications abave e reprapentativa vahucy o help
wnderstand the expetted qualiny of the measurerront, A BXle-6766 and RM-26009
were uscd Lo croai [his ropresantatlve ble,

Tea® 2300 L 540

Gain drift +25 ppmi<C.
Atrnuation 2001

Long-termm stabilits 125 ppm /1,000 hrs
inpurt irngredarce, snple-cnded to carth 1T MO | 4.7 pF

-3 B Bandoeldih 1 Mz

Ouslpit impeadance 00

I eS8 00, Arcuracy is valid afier offect cuipetsetion,
T Y = temprerainra £ which Laal exeinnl ealthration was perfoomed.

2 | migom | RSN SoaciBoetions




Current inpui Characleristics

% Yota Corrent inpart chareoterbatic arc detenmined iy the connectsd DAQ devices.

For more information sbout device mput charseteristics, rafer to the devics
domimettetion on 49 cee e

vé Mole [Fyou cornect & crrcnl rensducer with current sutput to the RM-26995,

install a shut to copvert the carent rignaf ho a vabmea signal Refer to the
RE-25058 Uirer Mowund on vi oo Tor more mformation abnin comeving

current transducere with current outpt
Nimaber of charmels 4
DAL devies measurensel voliags ranges STV AZMETV 20V
Borden resisiors D50, 10,20, 55, 100
Machiium coment itpok Heledaabla on the DA devica
Inpunt proteciion Drtermined by the DAL dovice
Sttt 2courncy +{.0:5%, metel fioil, 2 W, maxkium
Stwmd gain drift 1.2 pem 0

Power Requiremenis

Yishago inpat e 24V DC = 3%
Muciium power onsumption ¥ 50 W, maxinmmn
Becoromended pows supply NIPS-15 {3 A, 120 W)

NiP8-14{10 A 240 W)

Physicai Characteristics

Dimensions 482.6 mm (19.00 in.) < 43.9 mm (175 fa) =
1562 mm {415 i)

Welght 3,020 g (10650 ox)

Saiety Voliages o -

Comnvect oaly volizges that arc beiow thegs limity.,

linput ¥ oltuge: range KA W, Cutegerry 3T

2000 V peak, ofher, non-MAINE ciromits

AL-2ERS Swediuitions | 6 Wetonsl netaamants | 3




Channel-to-channel, channal-Lo-carth

Continucws woriing volkage 1,000 ¥, Cakepory I
2000 V pouic, other, nop-3ATNS circuits
Transicot wrervolaps 6,000 ¥ peak

A Caumon Uo net cannect the RM-269%% ta slanals or we for measwrements within
Mrararement Categeries 1l o [V, Do not connect bo signals or use ot
mepsurements above 1000 Y RMS within Measurement Category H.

& Ationtlon Ne comnzctez pas lc BI-26593 & dea signaust &t ne I'utilicsz pag pout
elffeciicr des mesures daps les cabéporics de mesurs [15 ou TV Ne ls coanecttz pas 4
dea sigrai et ae futiher pas pour effectuer dog memres supéricores & 1000 Wedl
dans la catégoria de memme 1.

Messarement Category I is for measurements pecformed on cirsuits directly ponnactzd to te
elecmical distribtydon system. This categary Iofird b loval-leval clectricel dipribarion, soch as
thet provided by o standurd wall outlet, For exarmple, 115 W foc ULS, or 230V fur Europe,
Above 1,000 Y RMS, these teat and metauremnent cirpylts are ook tated v meanuiemnents
mmmmmmamuymmmmmlmwmmmmdmw
MAINs. MAINS is a hazirdous, live clectrical suppty system to whick squipment is desigoed
to be connecizd to for the purposc of powering equipment. Abova 1,000V BMS, this prodoct
i rated for mensuremens of volages from apaciaily profsated secondary gircuits, wp 2,00
¥ peak. Such vohage measarements inchide etgpal levels, special cquiptnent, limited cnergy
pariz of squipment, ciretits powered by regulated low-voltage sources, and setronics.

& Caution Connect tha PE kerminal fo protsctive earih ground in the rack inctal lation
wrelecirical cebiret

AHertion Contiectsz Jo torminal de mise A la terre & b beme correspondatite
{messe) dens nstm! lotion on rack ou deas larmaire Elevtrique,

Environmentai Charagteristics

Temparature and Humidiy
Temparatabs
Cperating f"Cw 5350
Swomge Al 1o 71 °C
Humidity
Oiperuting 1% EH o 90% RH, noncondensing
Steveapee Sk BH 1 95% RH, noncondansing
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Mandim et ebiiyde 2,000
Shack and Vitwslon
Rangdom vibretion
Opersiing 5 Mz to 500 Hz, 0.3 g RMS
Non-operating ¥ Hz to 500 Hz, 2.4 § RMS
Opensting shock 30 g balfying, 1§ my pulse
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TrdotimEtion & suldect b CHNGE- WA fetioe, Perta ta MW Ramywrmnks s Lago Caetne ol _sms ey ks
Indamaadion oo Nl baoeenarks. Cuier prczlopt mnd comapiry Panisss. tharttiongc D 40 trtnrarks w bace ey of Shatr
IR B paig, For pataris smaring NI pradociischredte: flar o e spprop s ot s HolpsPalyoiy 0 your
#etwaire, Lo pnserir. e TBE ON v macks, o he A il meees Fent MoPog &l nl . som potaht .y P g
Inovrratior sheul @NO-aar it poroammts (ELILAS) el 3 kot WRgA1 nEdEsd in L vimchew Ta dor your B procdusd, Pavder
I i Expanrd Cormglianzl Mo at pd. cond Ligas /eairtmzompd ance ¥ B N ghshal eck pranplince polic mnd hiew
i ouiin raleit HTE tockes, B2 =Ne, and oiee Fiapatiwagort et HI MASKES O ERPAESE U bdPLIED WARRANTEES A5
TO THE ACCURATY OF THE INFLANATION CONTAINED HEFIEN AMD BHALL NOT BE LIABLE FOR ANY ERRCHE LIS
Eprrr Cubfiwneit: T dms SoRKINEd L then mernm| s ceepas a) v ooy ang e gubiiect ko e o knbin
Bimityud rigghtz G resaricken) clrim Fghis & Bet Kt i FAR B2207-04, DFARA Z53.027- W14, ond QFAR E2.487-7015,
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UEHOBO [TPEIUTO¥EHMER
Hanmenorapme B2 ,JiocTansxs HA COEMCLTHSHPSNG TOIHOJOFEYEO odopyaeane za
TOpHIRETA: ¥y#xxTe HA Tesmumecxw yEmBepenteT — Codus“ no mpoext
BGOSMZCPOE1-1.061-0008 »HAMNCHANEN IERFEP o
MERATPOIENE # TA(TH TEXBOIOrRH®, peEmasapan apes
Omeparngss  nporpasa »Hayxa @3 ofiparoBaEme 12
HETETIHreHTeH pacrer® 2014-2020"
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OPERMATAME:
OGmara ereitnomy ag MILTHENHE B2 HepLAKATE EEAIRIS Ha!

488 250 zera Ges JIac

LPEACTARNGRANY Kpuiina fuReapans wens 35 AINBANGHEE R BOMIRE Neifnvern,
SRITOItRY & TpeIseT® HA MopkURATS,

3gsrapanme, ge:
1. ITooovermra mema BE/HOIBY BCHMKR PRIKCHT 28 TOMHOTG M EAYECTREHO HINEImemre

18 mopraxara. Ieaars e nocoueqa g OLaTApCKY Mepa, Gz Fiilad
2. IMpennomkermre UEHH ca oOpefershy Upe meamG CROTSCTCTIRAE € YOHORHATA gT
ZOKYMEHTAIHATA H TEXHHYECKeETA coenEbEEaInTs.

3. 3n ofieancunpane uy JAIBIKCHANTE CH N0 ZOrOBOPE 78 BEINATAHe B8 o5MecTReRsTs

GEGHCG6N Npedocmaseny cpedomea,

Cm 2or3
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HIBEH ILTHKR © Hamuue , [Ipeiiaragy MeHORR RapaMeTpa”, me 6ae oTcTpaHeH OT YIACTHE B
IpOLCAYPaTa.

FABEARNRRA: Tosu 0oKyMent FAOOANCHNERHO CE NOCTIOAR OM YHACTHHURG 0
DROEREN SAREYGMaN Renpospasen nawk ¢ Radmuc Jpedngzany yenodu napamempt " o
ROUMENOSARUETIO HG YHACTIHURE. VUgommuyume Sa0uiocumenio Uszomernt enoeomo oy
RPEORUNCHUE Npu COOGINRRAGNE ¢ MARCIMOAHENG NPOZHOSHI CIMONNOCH, Ohpedsneng o
OORYMERmBMEME T Judcmaie. TIpu tzomeane #a YeHOSOMD RpedTONCCHE, INGCTIRUYUmE
SAOUINCUMENNT  CRBISE Bd exWovam muWm  0FieM  OSiROCME RO MEXHuNeCKOma
cneyuuxayur, Ienoeomo npedsoxcenue Ha WidCRRuGuME He Mowe O@ HEOXSBPAR
MECUMATHAWA  ORYA  cwgiisiocm na ropuurama  (pepmu  RAOXELDRAUSL MOKCUMARNE
sanoceRama  cwmotiHocm  we  Budums  MpeORDNMCSHY  Sa OMMCIHDGNNAGHE,  FOPAdN
RECTLOMEEMEMGtie ¢ mMosa npedsapumennc obfseno yerogue. Ienosomo mpedroxcenue
mpAiaq dd CHOMEEMCMEN HA HPEORONCERUEMD S0 USINIHEHUE HE HODYHNOTNG RO OMMHOWEHIE
MG CedloCRTUme 38 UIWBIHERNE RO Aopraxoma B npomuden cuyead, JUACIAICL o
GMCHIORRGT. VIQCMNUIcHN £ EOUNCINGEHO OMECSoDER 30 €EHIMYARNG OONYCHARTY ZDEWMKY H
APOMYCRU & UTHNCRERNRWIG H#A Rpedsooccnume om nezo wewuy, Hpu ecawa donyeuasia om
VHOACMARUKG EPEWHG CHPRMO HOCONERNINE NO-20[¢ YEAGAUR, ROZAMD ZPeluxamsa € YeRumosena
Oy XOMUCURMC 30 OYENKG W KIACHPARE N CIDEmmone na VIaChHuyiane, e ce cuuma e
YEHOBOTHO TPEORGIHCERNE NG YHAUTRRIKR HE ONIZ06GPA HG BPEOBAPUMERNO OBREEHIME YoTosun
H GBIRONCIANEAR U RGKDE YHACTHUR e Gnde omompanen ont RO-HOMEITNAD YRACTIE.
Sanosnamy cme, 42 aKO PRGCRINEK SKAIOU CREMERMI ORI USHOSOWS Ol RPdACHIEHIE

EREI CHGINBENEIRR FRHE, 1€ Sede OmOUPIned (i YRaCHne 8 apoedyparn,

Nara: 21.05.2020






