1

Pabora o Ethernet

st paborsl o Ethernet ucnonssytores nasa TCP coenunaenns: ¢ KpeiToM: OHO I TePeIadn
koMmaH/[ kpeiity (mopr 11110) u omHO s epejaun JAHHbIX.

PopmaT KOMaHJ| OIMCAH B JOKyMeHTe ltr tcp commands.txt.

Nuunmanuzanust Kpeitta 1o Ethernet BoimosHSIETCsT ClleAyONUM 00PA30M:

1.

Ilepemaercsa komanga INIT 6e3 mamubix, 3anpamubaercs 510 6aiit. B orBere KpeitT BbICHLIAET
B atux 510 Gaiir undopmaruio or FPGA, B kKoTopoii kaxkapiit uérHbiit 6aiiT pasen 0xEO, a
HEYETHBIN - cOOCTBEeHHO nHpOpMarusa. AHaan3upyercs peaabHO TOJbKO mepsbie 500 Gaitr! B
HOBBIX IIPOINUBKAX rocsennne 10 6aiiT MOTYT MCIIOJIB30BATHCH JJIsl NHOT'O HA3HAUEHUS.

. Hepenaerca xkomanma GET NAME c zampammBaeMbiM pa3MepoM, paBHbIM 16

. YUrenne seckpurrropa ¢ nomorinpio komamasl GET  ARRAY:

e Urenue omnucarens wmomyias tuma t_ RawDevDescer (t ltr _eth raw descr) mo
aJipecy LTR010 _MODULE_ DESCRIPTOR__ADDRESS (LTR_CRATE_-
ADDR_MODULE_ DESCR) ¢ undopmanueii 0 cepuifHoM HOMepe -+ emé Kakoe-To
ums, Tun LITY u gacrora (B HOBOI Bepcuu UCHOJIB3YIO TOJIBKO CEPUAHBIA HOMED U THUIL
ITY)

e Urennme Bepcmm 3arpysumka mo aapecy LTR010 BOOT LOADER_VERSION -
ADDRESS (LTR_CRATE ADDR_ BOOTLOADER_ VER). B crapom cepsepe
ynranoch 16 Gaiit, a ucmoab3yercss Toabko 4 (4-biii GaiiT crapmas Bepcus, 1-brit
miaamast). B HoBom unraro 4.

e Urenne Bepcun mporusku 1o ajpecy LTR0O10 FIRMWARE VERSION ADDRESS
(LTR_CRATE_ADDR_FIRMWARE VER). C pasmepoM TO e caMoe 4TO U C Bep-

cueil 3arpys3duka.

. Urenue pesumsum miarel depes GET ARRAY mo ampecy 0x90008001 (LTR_CRATE -

ADDR_BOARD REV) pesnsuu miatsl - 1 Gaifr.

. OTKpBITHE COKETa M IPUEMA JTAHHBIX

. YcTaHOBKA MaCKM CKOPOCTH HA MEJJIEHHYIO CKOPOCTbD.

Pabora mo USB

Ucnonpzyercs 0-as ynpaisionias KOHTPOJIbHAS TOYKA JJIsI IEPeIadl YIPABJISIONINX I0JIb30-
BATEJLCKUX 3a1pocoB (11st Beex 3anpocos tut VENDOR B coorercreum co cnerudukanueit USB)
u aBe kKoHeunble Touky Tuna BULK — oxsa Ha npuem u ojHa Ha nepegady. HoMepa KOHEUHBIX
TOYKe CJIeJyeT OIPEJE/UTh [0 CTAHIAPTHOMY jeckpunropy kondwuryparmuun USB — kak mepsbie
naiiennpie Tuna BULK B nykHbIX Hanpasienuil (B pasHbIX KpeldTax MCHOJIb3YIOTCH PA3HbIE all-
peca KOHEYHBIX TO4YeK. [IIioc B HEKOTOPBIX OODBSBJIEHBI PEAJHHO HE UCIOJIB3YEMbIE TOYKH THUIA
interrupt).

32-6UTHBIN TApaAMeTp YIIPABJISIONIETO 3aIIPOCa IIPEJICTABIISIET IIEPEIACTCs CIIE/LYIONEM 06pa30M:
crapmmue 16 GaiiT B mosie index, mutajmme — B moJjie value.

Nuanmmanuzanus kpeitra 1o USB BeimoHsIeTCst B CyIeayomeM TopsiaKe:

1.

Tlonmyyenne mmeHn yCTPONRCTBA [JIsA OMPEIEIEHIS TUIA KPeTa ¢ MOMOIIBIO YIIPABJISIONIETO

zanpoca LTR_USB_CMD_ GET_ MODULE NAME (11) na 16 6aiir.

. LTRO10: mombITKa I€peBojia B PEXUM 3arpy3duka depe3 YIIPABJISIONINN  3ampoc

LTR_USB_CMD_ CALL_ APPLICATION (15) ¢ mapamerpom LTR_CRATE ADDR _-
BOOTLOADER_START (0x83003C00)

LTRO010: mombiTKa mepeBoia B PEXUM TPWJIOKEHHS Uepe3  YIPABJSIONUNA  3alpoc
LTR_USB_CMD_ CALL_ APPLICATION (15) ¢ napamerpom LTR_CRATE ADDR _-
FIRMWARE START (0x83000000). Heyzaua BbliogHeHnst 3ampoca O3HAYAET, YTO

HaXoJIMMCcs B 3arpy34uke. B sToM ciiydae 3aBepliiaeM Cpa3y UHUIIUAIHIAIIIO.

HOJIyYeHne ONucaTessi Moy s ¢ momompio 3anpoca LTR_USB_ CMD_ GET_ ARRAY (2)
(anasormuno Ethernet)



10.

11.
12.

13.

. YTeHMe Bepcuu 3arpy3duka Mopyis (amasorumuno Ethernet)

YTeHNe BEPCUH NPOIMBKE MOy s (aHasormaao Ethernet)

LTR030, LTRO031: urenue pepusuu wiarbl (amanorudno Ethernet). Ilpum naxoxjenun B
3arpy34rKe YTEHHEe DEBU3UHM HE HPOXOIUT (9TO EeIUHCTBEHHBIH HPHU3HAK, KOTODPBIH st
LTR030/LTR031 omnvaer 3arpy34uK OT OCHOBHOM IIPOIIMBKY)

nanmmasmsaiss DMA gepes sanmpoc LTR._USB CMD SET DMA PARAMETRS (4).
index = 3, value = 0

cbpoc IIJINC uepes zanpoc LTR_USB_CMD_ RESET_ FPGA (3)

LTRO10, ue B 3arpysunxe: 3arpyska IIJIUC (¢ pazbopom tekcrosoro .ttf daitia mpormmus-

KW, TJe KaxK el Gaiir npesgcrasien B Buge Tpex ASCII cuMBOSIOB U pa3/iesieHbl 3ansToil)
mo 4096 6Gaiir ¢ momoripio 3ampoca LTR_USB CMD PUT ARRAY naumnas ¢ ajpeca
LTR_CRATE_ ADDR_FPGA FIRMWARE (0x86000000).

nannuanusanus [IJIVC ¢ nomonisio 3anpoca LTR_USB_CMD INIT FPGA (3)

nanmmasmsaiust DMA gepes sanpoc LTR._USB_ CMD_ SET DMA PARAMETRS (4).
index = 3, value = 0x0700

ecam He B 3arpysunke, 1o kaeMm 110 BULK nauanbsbiil 6a0k mansaeix ot ILJINC (dbopmar
anasiornded orsery Ha INIT mo Ethernet):

e LTRO10: mepenaercs 500 baiiT JaHHBIX

e LTRO21: nepenaercsa 500 6aiiT, HO B HUX IIOCJIe HYKHOI HHMOPMAIIUN UJIYT HYIH, T.€.
dopMaT He COBHAJAET C HYy>KHBIM. B HEKOTODPBIX IMPOIIMBKAX OTBET MOXKET BOODIIE He
UpuiiTu (3TO MOXKET TAKYKE 3aBUCETHh OT HAJMYUS BCTABJICHHOIO MOJLYJIsl ), 9TY CUTYAIUIO
MIPUXOJUTCS CIUTATH HOPMAJIHHOMN

e LTR030/LTRO031:

— kpeiiT HacTpoer o USB, c6op manubIx ObLT OcTaHOBJIEH: Tepegaercsa 510 daiit

— kpeiiT HacTpoern mo USB, cbop maHHBIX OBLI 3allyIIeH U He OCTAHOBJIEH DU Iepe-
JepruBaHuu Kabesis WM [epe3alyCcke cepBepa: JTaHHble MOTYT IPUNUTH JI0 HYKHBIX
510 Gaiir! kpome Toro 510 GaiiT MOryT ¥ He HPUATH (HO IPHUIET XOTsl ObI MYCOD).
Kpome Toro, nckiiouenne o m3MEHEHUN COCTaBA MOJyJei moxker mpuittu g0 510
GaiiT wiau mocie, a ecau 510 GaiiT HeT, TO MOXKET He IPUHATHU BOOOIIIE.

— kpeiit Hacrpoen 1o Ethernet: et ganupix 1o BULK (1.x. BULK BoO6111€ HE BKIIIO-
4JeH B 9TOM pexkuMe). OTIacTu 370 MOXKeT CIIy?KUTh KOCBEHHBIM [IPU3HAKOM TOI'O,
qaro kpeiiT HacTpoeH Ha Ethernet. ITo USB mocTymHO TOIBKO n3MeHEHNE HACTPOEK
(unrepdeiic/aapec)

— KpeliT HaxomuTCs B 3arpysunke: Her HaHHbIX 10 BULK (oTsimamne oT npepliyero
BapUAHTa TOJIBKO B OTCYTCTBUU 0OPAOOTKU KOMAHBI [IOJIy YeHUS DEBU3WM. . )

3 Pa30op noToka gaHHBIX OT KpeiiTa

Hanuble nendarca Ha 4 Tuna:

e JlaHHbIE OT MOJYJIS - MIEPEJAIOTCA KIUEHTY 0e3 00paboTKu

L] KOMaHﬂbI OT MOJYJIA - TaK 2Ke IIepelaloTCdA MO/YJIIO 3a HCKJIIOYEHUEM CUHXPOMETOK U CTaTyCa

g LTR34

e Komanjbl oT Kpeiita - 06pabaThIBAIOTCS CEPBEPOM. DTO CHHXPOMETKH W UCKJIIOUUTEIbHBIE

curyarmu. Ilocennne nepenarorcst B uge aByx cios - OXFFFFFFFF, 0xFFFFAAXX (Bro-
poe CJIOBO HAPYIIAET [IPABUJIO MPU3HAKA OT KOrO JAHHbIE U TPeOyeT OTIebHON 00paboTKn ),
rie XX - HOMep HUCKJIIOYEHUST:

— 0 — cucremHas ommbKa KpeiiTa (10 Hell IPOCTO YUTAOTCsI CHCTEMHBIE DETMCTPBI KpeiTa,)

— 1 — mpusHaK, 9TO M3MEHWJICA COCTaB MojyJei. 1o 3TOMy HMCKIIOUEHUIO HEOOXOIIMO
IIPOYUTATH U3 CUCTEMHOI'O PETHUCTPa HOBBIN COCTaB



— 2 — IpuU3HAaK IepenojiHeHus BHyTperHero 0ydepa mais LTR021

— 3 — IpHU3HAK, BHICBLIAEMbIH Ha KaXKJbIil MPOIYIIEHHbII Oydep Mpu JINTEJTHHOM II€pe-
TIOJTHEHUH

— 4 — kaxkoit-to npusnak or LTR021, nazsannsiit unknown sync — 9r1o 3Ha9UT HEIIOHATHO

e Tlosib30BaTeNIbCKUE JAHHBIE - CKIIAJIBIBAIOTCS B OTJIEJbHBII BUPTYaJbHbIH KaHa (B BeTke 2.0.
9Ta BO3MOXKHOCTD Ceiuac He MOIePIKUBACTCS )

4 IIporokon padorbl MexXay kjaueHToM u LTR-cepBepom

O6MeH BBITIOJIHAETCS IO COKeTaM ¢ uciosb3oBanueM 1porokosa TCP (mopr 11111). Coenute-
HUS JIEJIATCS Ha 2 THTIA:

e YupasJsioiue (¢ cepBePOM B LEJIOM WU € KPEATOM) — 110 HUM IIEPEJAIOTCHA TOJIHKO KOMAHIbI
B BHUJIE 3aIIPOC-OTBETE

e TToTOKOBBIE (C MOJIyJIEM) — IO HUM TI€PEIAETCS TOJIBKO KOMAH I8 MHUIIHAIA3AINH, TIOCIIE Ter0
cepBep IIPOCTO TEPeJIaeT BCe MPUHSITHIE OT KJIUEHTA JAHHBbIE B KPEHT U HA0OOPOT, BCTABJISS
TOJILKO HOMEp CJIOTa IIpH Iepejade (pa3bop caMux JAHHBIX HIET TOJbKO s LTR34 s
KOHTPOJISL €r0 BHYTPEHHEH odepejin).

4.1 VYopasiasgoniue KOMaHIbI
Kazkast KOMaH/ia COCTOUT U3 CJIEAYIONHUX CJIOB:
e 4 Gaiita — npusnak Hadanaa koManasl — CONTROL COMMAND START (0xFFFFFFFF)

e 4 Gaiita — xox komas el — CONTROL _COMMAND BASE  (0xABCDEF00) + N, rme N
— ot 0 mo OxFF

® 1IPOU3BOJILHOE KOJIMYECTBO JAHHBIX (3aBUCUT OT KOMAHJIbI)
Ha xomany BO3BpaIaercsi OTBeT:

e 4 OaiiTa — KOJ OTBETa;:

— LTR_CLIENT ACK GOOD (0xABCDEFEE) - koman/ia BBIIOJIHEHA YCIEIHO
— LTR_CLIENT ACK MODULE IN USE (0xABCDEFEE) - mozmysb ucnosb3yercs

(HpI/I IIOIIBITKE COEIUHUTCA C MOJYJIEM, C KOTOPBIM Yy2K€ YCTaHOBJIEHO COGJII/IHBHI/IQ)

— LTR_CLIENT ACK_ BAD (0xABCDEFFF) - ommub6ka (10 Bepcun 2.0.0.0 — Bo3Bpa-
nraJicst npu Jio6oi ommbKe MpY BHINOJHEHUU KOMAHIbI )

— 0xABCDEF00 + kon omubku (He COBIAIAIONMI HU ¢ OJHAM U3 BBIIIEIEPEINCTICHHBIX )
- KOMAaH/Ia 3aBepINeHa C OIMUOKOM, KO KOTOPOil yKa3zaH B MJiajIneM Oaiite (BBG‘,ILGH B
Bepcuu cepsepa 2.0.0.0)

® IIPON3BOJIBHOE KOJIMYECTBO /JaHHbIX (SaBI/ICI/IT OT KOMaH/IbI 1 KO/Ia OTBeTa)

4.2 PacmupeHune ynpaBJISOIINX KOMAaH/I

[Ipobsiema TpoTOKOJIA B TOM, UTO €CJIU CEPBEPY IPUXOAUT HEU3BECTHAS KOMAHA, TO OH HE
3HAET CKOJBKO B Hell JIaHHBIX W BBIHYXKJEH Pa30pBAThb COEIMHEHWE C KJIMEHTOM, T.K. TEPSETCS
CUHXPOHU3AIINS.

Yr1o6b! permuTh 3Ty Ipod/IeMY, BCe HOBbIE KOMAH/Ibl, KOTOPbIE BBOJIATCS B Bepcuu cepsepa 2.0.0.0
U BBIIIE, [IPEJICTABJIEHBI B CJIEAYIOMEM (hbOpMaTe:

Komanma:

e 4 Gaiita — npusHak Hadana koMarael — CONTROL COMMAND START (0xFFFFFFFF)

e 4 Gaiita — xox komamasl — LTR_CLIENT CMD_ EX HDR_SIZE (0xAC000000) + N,
rme N — or 0 mo OxFFFF

e 4 DaiiTa — KOJIMYECTBO JIAHHBIX HA IIepejady B OafTax



e 4 GaiiTa — 3aIpallIdBacMbIil pa3Mep Ha IIpueM B OaifTax

® yKa3aHHOE KOJUYECTBO OAlT JAHHBLIX HA [epeIady

Orser:

e 4 DaiiTa — KO OTBETA

e 4 (GaiiTa — KOJIMYECTBO JAHHBIX B OTBEeTE (HE JOJIKHO ObITh GOJIbINE 3aIPAIUBACMOrO)
® YKa3aHHOE KOJMYECTBO JAHHBIX

Taxum obpaszom, ecin Koi KomMapanl HadnHaerca ¢ 0xACO00, To cepsep 3HaeT 4TO pasMep Ko-
MaHAbI U pa3Mep OTBETa JOJIZKHBI 6I)ITI> BKJIIOYEHBbI B 3arOJIOBOK KOMaHIbI 1 MOXKET O6pa6OTaTb
HY2>KHbIM 06pa30M HEen3BECTHbIC KOMaHIbI.

4.3 HWuannmaam3anusi coeaIuHEeHUS

Kaxnoe coennnenne naannaercs ¢ nocbuikn Komauasl CONTROL COMMAND INIT CONNECTION
(0). Komanja nepegaercs B cieyromnem dopmare:

e 4 Gaitta — npusnak nadaia koManasl — CONTROL COMMAND START (0xFFFFFFFF)
e 4 Gaiita — xox komauasl — 0xABCDEF00

e 16 GaiiT — cepuiiHbIil HOMED KpeliTa, C KOTOPBIM YCTAHABJIUBAETCS coefuHenne. Kcm nepBorit
6aitr 0 => ¢ mepBbIM HAWJIEHHBIM, IIPH 3TOM B OTBETE 3TO I0JIe Oy/IeT 3AII0JIHEHO CEePUIHBIN
HOMepOM KpeliTa, ¢ KOTOPBIM PeaJIbHO YCTAHOBJIEHO COeUHEHUE.

e 2 DGaliTa — HOMEp CJIOTA - MU 6afiT — cam HOMep, crapiuit 6aitT - dpuraru: DRO0O OIIT:

— D - duar otmagku (8 Berke 2.0.0.0 — He MOIIEPKUBACTCS )
— R - raw data (B Betke 2.0.0.0 — He mOxIEepKUBaETCS)

— I - Ecain me HOB, TO sIBHO 3a/aeT uHTEpdEiic KpeiiTa, ¢ KOTOPBIM HYKHO COEJIMHUTCS.
MozkeT uCIoIb30BaThCA B CIydae ecjiu KpeidT nogaxiiouer u o Ethernet u mo USB (s
uacrpoiiku). Beesen Tosibko ¢ Bepcun cepsepa 2.0.1.1.

e 4 Gaitra — B 3ampoce ne mmeer 3HaUeHnsA. B 0TBeTe BO3BpAIAETCs TEKYIEe 3HATEHHE METOK
tmark s KpeiiTa, ¢ KOTOPBIM YCTAHOBJIEHO COETIMHEHUE.

B orser mpuxoaut noxreepxaenne. Ecim kox momreepxkaernst LTR. CLIENT ACK GOOD
nmm LTR_CLIENT ACK_ MODULE IN_ USE, To mocse mogTBep K/IeHUsT IIPUXOANT KOIWS 3a-
Ipoca, C BCTABJIECHHBIM PEAJbHBIM CEPUIHHBIM HOMEPOM KpeiTa U 3HadeHneM tmark.
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