1 Pabora no Ethernet

st paborsl o Ethernet ucnonssytores nasa TCP coenunaenns: ¢ KpeiToM: OHO I TePeIadn
koMmaHn[ kpeiity (mopr 11113) u ogno mis nepeigaun ganubix (mopr 11110).

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

Nuunmanuzanust Kpeitta 1o Ethernet BoimosHSIETCsT ClleAyONUM 00PA30M:

1. Tlepenaerca womamma INIT 6e3 mambbix, 3ampamuBaerca 510 Oaiir. B orBere KpefiT
BoIchbIaeT B otux 510 Gaiir undopmarmio or FPGA, B KOoTOpoil Kaxkiablii 4éTHbI OailT
pasen O0xEQ, a meuérublil - cobcrBeHHO uHMOpMaNys. AHAIU3UPYETCS PEATHHO TOJIHKO
mepsbie 500 6aiir! B HOBbIX TpommBKax HaunmHas ¢ 504 Gaifta MoxeT OBITH mepejgaHa
JonosiHuTebHAA nHdopMarus. B sTom ciaydae 6aittol ¢ 504 mo 507 comeprkar CIerl. CJIOBO
LTR_PROTOCOL_VERSION MAGIC (0xD91D3B45) & little-endian. Torma 6Gaiir 508
COJIEP’KUT CTAPIIYIO BEPUIO IIPOTOKOJA, a bair 509 - mirairyo.

2. IIna Bepcuit nmporkosa > 0.0 KpefiT MOJIep:KUBACT BTOPUYHOE YIIPABJISIONIEE MTOIKITIOYUE-
nue. B aToM citydae npoBepsieM, sIBJASETCS JIM TEKYIlee TOJIK/TI0UeHNe BTOPUIHBIM OCBLIKOMN
GET ARRAY mua 1 6aiit mo agpecy LTR _CRATE ADDR_CONNECTION PRIMARY.

Boszsparmaercs 0, eciin BropudHoe coefuHenue, 1 - IepBUYHOE.

3. Ecnm coemumenne BTOpUIHOE, TO YK€ €CThb y KpelTa coeInHeHune JAHHBIX. B aToMm ciydae,
ecam Tpefyercst ToJHasl MHUNUAIN3Aust (He TOJBKO YIPABISIONME 3aIPOCHI ), HEOGXOINMO
[IEPEBECTH TEKYIee IOJIKJIOYEHNE B COCTOSIHUE IIEPBUYHOIO, IIOIYTHO COPOCUB IEPBUYHOE
nmojkoYenne. Jto genaercst ¢ momorpio PUT  ARRAY ¢ HyneBbIM pasmepoM IO apecy
LTR_CRATE ADDR_CONNECTION FORCE.

4. Hns Bepcuit mporkosia > 0.0 mosydaeMm BepcHiO COXpaHEHUs] KOHMUTYDPAIUU CJIOTOB Yepe3

GET_ARRAY o anpecy LTR_CRATE ADDR_ SLOT_ CONFIG_VER ua 2 6aiira.
5. Ilepemaercs komamga GET NAME c 3anpammBaeMbiM pa3MepoM, paBHBIM 16

6. s LTR032 nomyuenne kommdaecTBa ¢a0ToB 10 ctarycHomy peructpy FPGA: GET  ARRAY
no agpecy LTR._ CRATE ADDR_FPGA STATE na 2 6aiita. Bur (1 « 6) onpeesnsier 8-mu

MmecTHBIH KpefiT (0) nam 16-mectabrii (1)
7. Urenne meckpunropa ¢ momornbio komanasl GET  ARRAY:

e Urenne omnmcarenss wmomyiaa tuna t_ RawDevDescr (t ltr eth raw descr) mo
azpecy LTR010_MODULE_DESCRIPTOR ADDRESS (LTR_CRATE_-
ADDR_MODULE DESCR) ¢ undopmanueit o cepuifHOM HOMepe -+ eIlg Kakoe-TO
nmst, T HITY n gacrora (B HOBOI BepCHN HCHOJIB3YIO TOJBKO CEPUHAHBIA HOMEP U THII

LITY)

e Urenme Bepcum 3arpysumka mo ajgpecy LTR010 BOOT LOADER_VERSION -
ADDRESS (LTR_CRATE ADDR_BOOTLOADER VER). B crapom cepsepe
qurasoch 16 Gaiir, a ucnosib3yercs Toiabko 4 (4-bii Gaiir crapimas Bepcusi, 1-biii
witaast). B nosom unraro 4.

o [Tna nopuepxuBaiomux kpeiitos (LTR-EU ¢ npomusku 2.0.0.0 u B so6oit B LTR-
CEU/CU) urenue Bepcuu npomusku 1o ajgpecy LTR010  FIRMWARE VERSION ADDRESS
(LTR_CRATE_ADDR_FIRMWARE VER). C pasmepoM TO e caMoe 4TO U C

BepcUuei 3arpy3duka.

8. YUrenue pesusun mwiarel depes GET ARRAY mo azapecy 0x90008001 (LTR_CRATE -
ADDR_BOARD_REV) pesusuu miaatsl - 1 Gaiit.

9. OTKpbITHE COKETa sl IPUEMa, JAHHBIX

10. YcraHOBKa MacKu CKOPOCTHY Ha MEJJIEHHYIO CKOPOCTbD.



2 Pabora mo USB

Ucnonwpzyercst 0-ast ynpapsromas KOHTPOJIbHAST TOYKA JJIsI TePeIadl YIIPABJISIONNX O30~
BaTeIbCKUX 3a1pocoB (s Beex 3anpocos tut VENDOR B coorsercrsuu co crienudukanueii USB)
u nBe koHeuHble Touku Tuna BULK — onna wa mpuem m onua Ha mepemady. Homepa KOHETHBIX
TOYKe CJIeJlyeT OIPEJE/UTh [0 CTaHIAPTHOMY JiecKpuliropy kondurypamuun USB — kak mnepsbie
naiigennpie Tuna BULK B HykHBIX HanpasjieHuil (B pasHbIX KpeldTax UCHOJIb3YIOTCH PA3HbIE al-
peca KOHEUYHBIX TO4YeK. [IIIoc B HEKOTOPBIX OODbSBJICHBI PEAJHHO HE UCIOJIB3YEMbIE TOYKH THUIIA
interrupt).

32-6UTHBIN TApaAMeTp YIIPABJISIONIET0 3aIIPOCa IPEJICTABIISIET IIEPEIACTCs CJIEJLYIONEM 06PAa30M:
crapiue 16 6aiT B ose index, muaimue — B moje value.

Nunnmanuzanust kpeiira 1o USB BbeimnosHsIeTCST B CJIeAYONMEM TIOPSIIKE:

1.

10.

11.
12.

13.

HonyquI/Ie HNMEeHHn yCTpOI'?'ICTBa JJIsd OIIpeaeJICHUsA THUulla erﬁTa C IIOMOIIIBIO YIIPaBJIAIOOICTO

sanpoca LTR_USB_CMD_GET _MODULE_NAME (11) na 16 Gaiir.

. LTRO10: mombITKa TIepeBojila B PEXKUM 3arpy3dyuka depe3 YIPABJISIONNNA  3alpoc

LTR_USB_CMD_CALL_APPLICATION (15) ¢ mapaverpom LTR_CRATE ADDR _-
BOOTLOADER_START (0x83003C00)

LTRO10: mompiTKa I1€peBOma B PEXKHUM IPUJIOKEHHUS dYepe3 YIPABISIONINI 3aImpoc
LTR_USB_CMD_CALL_APPLICATION (15) ¢ mapamerpom LTR_CRATE_ADDR_-
FIRMWARE_ START (0x83000000). Heyzada BbIIOJIHEHHsI 3aIpoca O3HAYACT, UTO
HAXOJUMCH B 3arpy34uxe. B sToM ciiydae 3aBepiaeM Cpa3y HHUIHAIX3AIHIO.

. TIOJIyueHne omnmcaressi MoiyJs ¢ moMmornsio 3anpoca LTR_USB CMD _ GET_ ARRAY (2)

(anasnormusno Ethernet)

. YTEHHE BePCHH 3arpy3dnka Mojy/s (aHasormduo Ethernet)

YTeHHe BepCuu npommBKu Mojyid (anagoruuno Ethernet)

LTR030, LTRO031: urenue pepusum wiarbl (amanorudno Ethernet). Ilpum naxoxpenuu B
3arpy34rKe YTeHUEe DEBU3UM HE HPOXOIUT (ITO EeJIUHCTBEHHBIH NPHU3HAK, KOTODPBIH Ijist
LTR030/LTRO31 omnyaer 3arpy34uK OT OCHOBHOM IIPOIIMBKY)

uannuanuszanug DMA uepes zanpoc LTR_USB_CMD_ SET DMA PARAMETRS (4).
index = 3, value = 0

. c6poc IIJINC uepes zanpoc LTR_USB_CMD_ RESET_ FPGA (3)

LTRO10, ue B 3arpysunxke: 3arpyska IIJIUC (¢ pazbopom tekcrosoro .ttf daitina mpormms-
KU, Tje KaxKpiil Gaiit npesgcrasieH B Buie Tpex ASCII cuMBOJIOB U pa3jiesieHbl 3ansToll)
mo 4096 6Gaiir ¢ momorpio 3anpoca LTR_USB CMD PUT ARRAY naumnas c ajpeca
LTR_CRATE_ ADDR_ FPGA FIRMWARE (0x86000000).

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

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

ecau He B 3arpysunke, 1o kzueM 10 BULK navasnbnpiii 6sok ganabix or ILJINC (dopmar
anasornded orsery Ha INIT no Ethernet):

e LTRO010: mepenaercs 500 baiiT JaHHBIX

e LTR021: nepemaercsa 500 6aiiT, HO B HUX ITOCJIe HYKHOM WHMOPMAIUN UIYT HYJIH, T.€.
dopmar He coBIaaeT ¢ HyKHBIM. B HEKOTOPBIX MPOIIUBKAX OTBET MOYXKET BOOOIIE He
IpUATH (9TO MOXKET TAKZXKe 3aBUCETh OT HAJIMYUS BCTABJIEHHOIO MOJYJIsl ), 9TY CUTYAIUIO
MIPUXOJIUTCS CIUTATH HOPMAJIBHOM

e LTR030/LTR031:

— kpeiiT HacTpoer o USB, c¢6op JaHHBIX OLLI OCTaHOBJIEH: mepeaaercs 510 6aiit



— kpeiiT HacTpoern mo USB, cOop maHHBIX OBLI 3allyINeH W HE OCTAHOBJICH IPHU Iepe-
JIEPrUBAHUN KabeJisl WJIN TIePe3alycKe cepBepa: JIAHHbIe MOTYT TPUATH JI0 HY KHBIX
510 Gaiir! kpome Toro 510 GaiiT MOryT ¥ He HPHATH (HO LPHUIET XOTs GBI MYCOD).
Kpome Toro, uckiroyeHne o M3MEHEHUU COCTaBa MOJyJeil Moxer mnpuiitu 10 510
GaiiT mau mocie, a ecan H10 GaiiT HeT, TO MOXKET He HPUHATU BOOOIIIE.

— kpeiit Hacrpoen no Ethernet: mer ganupix 1o BULK (1.x. BULK B0O6I1E HE BKJIIO-
4JeH B 9ToM pexkume). OTIacTu 3T0 MOXKET CILy?KUTh KOCBEHHBIM MPU3HAKOM TOTO,
aro kpeitt HacTpoeH Ha Ethernet. ITo USB moctymHo TobKO n3MeHeHMEe HACTPOEK
(unrepdeiic/aapec)

— KpeilT HaxoauTcsd B 3arpy3duke: Her ganubix 110 BULK (orimaue or npenpiayinero
BapUAHTa TOJILKO B OTCYTCTBUU 00PABOTKU KOMAHJIBI [I0JIy YeHHUs DEBU3UM. .. )

3 Paz3bop moToka JaHHBIX OT KpeiiTa

Hannbre mensarcs Ha 4 Tama:
e JlaHHbBIE OT MOJYJIS - EPEAIOTCA KIUEHTY 0e3 00paboTKu

L] KOM&H,[LI)I OT MOIYJIA - TaK K€ IIepeaaloTCAd MOAYJ/IIO 3a UCKJIIOYCHNEM CHHXPOMETOK 1 CTaTycCa

ans LTR34

e Komanjbl oT Kpeiita - 06pabaThIBAIOTCS CEPBEPOM. DTO CHHXPOMETKH M UCKJIIOYUTETHHBIE
curyanuu. [locaennue nepenatorcs B suge AByx ciaos - OXFFFFFFFF, OxFFFFAAXX (Bro-
pO€e CJI0BO HApYIIAET MPABUJIO MPU3HAKA OT KOT'O JAaHHBIE U TPEOYET OT/IEIbHOM 06paboTKM),
rie XX - HOMep UCKJIIOYeHUS:

— 0 — cucremHas ommbKa Kpeiita (10 Hell IPOCTO YUTAIOTCSI CUCTEMHBIE DEIrMCTPhI KpeiTa,)

— 1 — npusHaK, YTO U3MEHHUJCH cocTaB Momaysieit. Ilo sToMy uckio4UeHHI0 HEOOXOIUMO
IIPOYUTATH U3 CUCTEMHOI'O PErUCTPa HOBBIM COCTaB

— 2 — mpu3HAaK IepenojiHeHus BHyTpenHero Oydepa mis LTR021

— 3 — mpu3HaK, BBICBLIAEMbIN Ha KaXKIblil MPOIYIIEHHbIN Gydep pu JJINTEJbHOM ITepe-
TIOJTHEHUH

— 4 — kakoit-to mpuzuak ot LTR021, nazsauubrit unknown sync — 9To 3Ha4UT HEIIOHATHO

e Tlosib30BaTEIbCKUE JAHHBIE - CKIIAIBIBAIOTCS B OTJIE/IbHBII BUPTyaJbHbIN KaHa (B BeTke 2.0.
9Ta BO3MOXKHOCTB Cefiuac He IOJIepKUBAeTCs)

4 IIporokos paborsl Mexkay kianenTom u LTR-cepBepom

OO6MeH BBIIIOJIHSETCSI IO COKeTaM ¢ uctoibzoBanueM nporokosa TCP (mopr 11111). Coenute-
HUS JIeJIATCS Ha 2 THIA:

e VYupasasitoniye (¢ cepBepOM B IIEJIOM WA € KPEHTOM) — 110 HUM TIEPEIAIOTCS TOIBKO KOMAH,IBI
B BHJIE 3aIIPOC-OTBETE

e IToTokoBbIE (€ MOJyJIEM) — 110 HUM HEPEJAETCsI TOJBKO KOMAH/IA NHAUAIUSAIMH, IOCJIE Y€r0
cepBep IMPOCTO MEPeIAeT BCe MIPUHATHIE OT KJIUEHTA MaHHBbIE B KPEHT U HA0OOPOT, BCTABJISS
TOJILKO HOMED CJIOTa IpH Iiepejade (pa3bop caMux JAHHBIX HIeT ToJabKO st LTR34 s
KOHTPOJISI €0 BHYTPEHHEl ouepen).

4.1 VYopasiasonige KOMaHIbI

Kazkast KOMaH/ja COCTOUT U3 CJIEAYIONHUX CJIOB:
e 4 Gaitta — npusHak Hauana koMauael — CONTROL COMMAND START (0xFFFFFFFF)

e 4 Gaiita — xox komaael — CONTROL _ COMMAND BASE  (0xABCDEF00) + N, rme N
— ot 0 mo OxFF

® IIPON3BOJIBHOE KOJIMYECTBO JITaHHbIX (BaBI/ICI/IT oT KOMaHILI)I)



Ha xomaH1y BO3BpallaeTcs OTBET:
e 4 OaiiTa — KoJ OTBeTa:

— LTR_CLIENT ACK GOOD (0xABCDEFEE) - koMaH/1a BBIIOJHEHA YCIIEIIHO
— LTR_CLIENT_ ACK_ MODULE IN_USE (0xABCDEFEE) - Momysb ucnosb3yercst

(IpH ONIBITKE COEJMHUTCS ¢ MOJLYJIEM, ¢ KOTOPBIM YK€ YCTAHOBJIEHO COEJ[MHEHVE)

— LTR_CLIENT ACK_ BAD (0xABCDEFFF) - ommbka (/10 Bepcun 2.0.0.0 — Bo3Bpa-

maJICst Ipu JiI060ii OmubKe IPU BBIIOJHEHUH KOMAHIbI)

— 0xABCDEF00 + kon omubku (He COBIAIAIONMA HU C OJHAM U3 BBIIIECIEPEINCICHHBIX )
- KOMaHJla 3aBepIleHa ¢ OMMOKOil, Koj KOTOpOil yka3aH B muamueM Oaiite (BBeleH B
Bepcuu cepsepa 2.0.0.0)

® [IPOU3BOJIBHOE KOJNYIECTBO JaHHBIX (3&BI/ICI/IT OT KOMaHJIbI 1 KO/JIa OTBeTa)

4.2 PacmupeHne ynpaBJISIOIINX KOMAaH/I

IIpobsiema pOTOKOJIA B TOM, YUTO €CJIU CEPBEPY INPHUXOJUT HEM3BECTHAs KOMAHIA, TO OH HE
3HAET CKOJILKO B Hell JIAHHBIX W BBIHY2KJEH PA30pBATh COEJUHEHUE C KJIUEHTOM, T.K. TEPSeTCS
CHHXPOHU3AIINS.

YT006BI peruThb 3Ty mpodJIeMy, BCe HOBbIE KOMAH/IbI, KOTOPbIe BBOAATCH B Bepcuu cepsepa 2.0.0.0
U BBIIIE, [IPEJICTABJIEHBI B CIIeAyIomeM dpopMaTe:

Komana:

e 4 Gaitta — npusHak Hauana koMaael — CONTROL COMMAND START (0xFFFFFFFF)

e 4 Gaiita — kox komaniasl — LTR CLIENT CMD EX HDR_ SIZE (0xAC000000) + N,
rme N — or 0 gm0 OxFFFF

e 4 GaifTa — KOJMYECTBO JAHHBIX Ha IlepeJiady B OaliTax

e 4 GaliTa — 3ampaIlrmBaeMblii pa3Mep Ha IpueM B HaiiTax

® YKA3aHHOE KOJIMYECTBO DANT JTAHHBIX HA IEPeIady

Orser:

e 4 faiiTa — KOJI OTBETa,

e 4 GafiTa — KOJIMYIECTBO JAHHBIX B OTBETE (HE JIOJMXKHO OBITH GOJIBbIE 3AIPAITHBAEMOTO)
® YKA3aHHOE KOJIMYIECTBO JAHHBIX

Takum obpaszom, ecsin Koji KoMaH bl HaunHaercss ¢ 0xACO00, To cepBep 3HaeT YTO pasMep KO-
MaHJbI U Pa3Mep OTBeTa JOJIKHBI ObITH BKJIFOUEHBI B 3aI0JIOBOK KOMAHJIbI U MOXKeT 00paboTaThb
HY>KHBIM 00pa30M HEU3BECTHBIE KOMAH/IBI.

4.3 HuHunumajan3aiusi coeIuHeHUS

Kaxkoe coequnenne nasunaercs ¢ mocelikn koman sl CONTROL  COMMAND INIT CONNECTION
(0). Komana niepesaercs B cieyiomem popMare:

e 4 Gaiita — npusHak Hadana koMaHasl — CONTROL COMMAND START (0xFFFFFFFF)
e 4 6aiita — Koz komanasl — 0xABCDEF00

e 16 GaiiT — cepuiiHbIil HOMEp KpeliTa, C KOTOPBIM YCTAHABIUBAETCS coequHenne. K nepBoiit
6aiir 0 => ¢ mepBBIM HANIEHHBIM, IIPU 3TOM B OTBETE ITO IOJIe OYIET 3AII0IHEHO CEePUITHBIN
HOMEPOM KpeliTa, C KOTOPBIM PeaJIbHO YCTAHOBJIEHO COEIUHEHUE.

e 2 DaifTa — HOMED CJIOTa - MJIuil 6aitT — caMm HOMep, crapmiuit 6aiT - dsarm: DROO OITI:

— D - dar ortnagxu (B Berke 2.0.0.0 — He mozieprKuBaeTCs)

— R - raw data (B Berke 2.0.0.0 — He HOJIEPKUBAECTCS)



— I - Ecau He HOMB, TO siBHO 3ajiaeT uHTEpdEiic KpeitTa, ¢ KOTOPhIM HY2KHO COEIUHUTCS.
MozkeT uCIoIb30BaThCs B CIydae eciu KpeidT nojxiouer u o Ethernet u mo USB (s
Hacrpoiiku). Beenen rosbko ¢ Bepcun cepsepa 2.0.1.1.

e 4 Gaitra — B 3ampoce ne mmeer 3HaUeHus. B oTBeTe BO3BpAIaeTCs TEKYIEe 3HATEHUE METOK
tmark st KpeiiTa, ¢ KOTOPBIM YCTAHOBJIEHO COETMHEHUE.

B oreer mpuxoaut nogreepxkaeane. Fein ko mogreepxkaenust LTR CLIENT ACK GOOD
nnu LTR_CLIENT ACK MODULE IN USE, To mocie moATBepKIEHUS IPUXOIUT KOIHUS 3a-

IIpoCa, C BCTaBJIEHHBIM De€aJIbHbBIM CeprIHbINI HOMEPOM erﬁTa u 3HadyenueM tmark.



