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1. lo6Gpo noxanoBaTb B PyKOBOACTBO NporpaMmmMmucTa
Kpeuta LTR

B macrosimem nokymeHTe ommcaHa oOmias mertoauka pabotel ¢ kpeditom LTR u ero
MOJYJISIMH, C TOYKH 3pEHHUSl MMPOTpaMMHCTa, B HEM HE PAcCMaTPHUBAIOTCS KaKUe-IMOO BOIPOCHI,
Kacarolyecs: MOJKII0UEHHs] CUTHAJIOB, ITApaMETPOB U MPUHLIMUIIOB (PYHKIMOHUPOBAHHMS alnapaTHON
4acTH. OJTH BOINPOCHl 3aTpoHYyThl B JokymeHTe KpeiitoBas cuctema [TR. PykoBoacTBO
110JIb30BaTENs.

LTR xpelT moCTaBisieTCs BMECTE C TOTOBBIM K HCIIOJIB30BAHUIO IPOTPAMMHBIM
obecrieueHreM JUIsl  OCYyIIECTBICHHS oOMmeHa wuHpopMammern c¢ wmoxynsmu LTR kpeiita —
LTRSERVER, a taxxe HabOpoM OMONHOTEK A Ka)XJAOrO MOJYJs KpeiTa, 4To JenaeT MpoIece
ycTtaHoBKH M ucnosib3oBanus LTR kpedita Ovictpee u mpomte. s padoter ¢ 3tum 10 mpocto
YCTAHOBUTE JIpalBep, IIOCTaBISEMBII C YCTPOMCTBOM, YCTAaHOBUTE CEpBEpP, CKONMUPYMUTE
HeoOxoaumbie 6nbmuoTekn u moakmounte LTR kpeitt k USB moprty Bamero kommbiotepa. CepBep
Oepet Ha cebst paboty ¢ USB u Ethernet, a Taxoke yuuTbiBaeT 0COOEHHOCTH MOIYJIEH, ToapoOHee 00
YCTaHOBKE JipaiiBepa u cepBepa kpeiita LTR cmoTpw ltrserver.pdf.

B nanpHeitmem onucanuu OyaeM HMCXOIUTh M3 (pakTa MOJIB30BAHUS LTRSERVER-om'.
CrpyKkTypa mporpaMMHOTO 0OECTICYeHHS, C HCTIOJIB30BaHUEM CepBepa, n3o0pakeHa Ha puc 1.1.

[Tomumo OubmMOTEK U1 paboThl C MOAYJISIMUA B KOMIUIEKT ITOCTaBKU BXOJISAT MX UCXOJHUKH,
a Ttaxke cratmueckue omommoreku moxa Visual Studio C++ u Borland C++, mpumepst nHa C++, u
Delphi. [Inst yckopenust v yrpoiieHus: paboThl ¢ MOIYJISIMA B KOMIUIEKT MIOCTABKHA BXOJHUT TECTOBAS
nporpamma UTS — BMmecte ¢ ucxomubiMm kogom Ha ANSI C (National Instruments CVI).
IIepenpomuBka Moaynen u kperta LTR ocymecTBisieTcss Takyke 4epes3 3Ty K€ Iporpammy, B HEl
MOMHMMO 3TOTO JOCTYIHBI (DYHKUMH KOH(PUIYpUpPOBaHHS MOAyJeH, ocuusuiorpada, MyIbTUMETpA,
reneparopa’.

! Bompoc 00 ucnonb3oBannu LTR kpetita 6e3 LTRSERVER-a B 1aHHOM pyKOBOJICTBE ITOJTHOCTHIO HE pacCMaTpPHUBAETCS
% Tonpko s moayei, conepxkamux AT
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Mogaynun

Puc 1.1. CtpykTypa nporpammHoro obecneveHusi npu pabote ¢ kpentom LTR



2. O6wan nageonorusa padotbl ¢ Kpentom LTR

KpeiitoBast cucrema LTR  npennHazHadeHa Juis  HOCTPOEHHS ~ MHOTOKaHAJIBHBIX
U3MEPUTENIBHBIX CUCTEM cOopa JaHHbIX. B cooTBeTcTBMM ¢ 3TUM paboTa ¢ KaXIbIM MOJYJIEM
noJipa3eisiercs Ha 3 OCHOBHBIE JTama :

e OTKpbITHE U IEPBOHAYANIbHAS MHULMAIN3ALIUS MOAYJIS

e Konpurypuposanue Mmoays

e Pabota ¢ MozyneM — cOOp MIJIM OTCHUT JAaHHBIX

e 3aKpbITHE MOIYJIS

OTKpbITHE U 3aKPbITHE MOJYJIsl — HEOOXOMMO, TOCKOJIBKY € cepBepoM paboTaeM uepe3 Sockets.
JlomonmHuUTENbHAS HArpy3ka Ha OSTH (YHKIMU — TMEpBOHAYAIbHAS WHHUIHAIH3ALUS MOIYJS, H
OUYHCTKA PECYPCOB, UCTOIb3YyEMBIX CEPBEPOM IIOJI COETUHEHHUE.

KondurypupoBanue Momysiss — HMHAWBUAYAIbHO A KaXJOTO MOIYJS, IS HEKOTOPBIX
MOJ1yJIel JOCTYNHBI HECKOJBKO TUIOB (DYHKUUN KOH(PUTYPUPOBAHMUSL.

PabGota ¢ MomyseM depes3 cepBep OCYLIECTBISIETCS NMPH IOMOIIM CIEHUATBHON CTPYKTYpBI
tuna TLTR (mompoGuee — ltrapi.pdf). [ns kaxmoro Momyisi 3Ta CTPYKTypa paciIupsieTcs
JIOTIOJTHUTEIHHBIMY WHAWBHTY AJIbHBIMH TTApaMETPaMH.

OTKpbITb Socket ons cBA3M C cepBepoMm,
NPOVHMLManNM3npoBaTb Moy b
LTRXXX_Open()

1

YTeHne nHgopmaLmm n3 Moayns
(onuuoHanbHo)

'

KoHdburypupoBaHue moayns

'

Pa6oTta ¢ mogynem

'

OcTtaHoBka moayns

4

OTpenuanTb UCNoNb3yeMblE CEPBEPOM PECYPChI,
3aKkpbITb Socket
LTRXXX_Close()

Puc 2.1, TunuyHbin anroputm pabdoTsl ¢ mogynamu LTR yepes LTRSERVER



[ToMrMO OCHOBHBIX (PYHKITHI TaKXKe MOTYT MPHUCYTCTBOBATD JOMOTHUTEIBHBIC (DYHKITHH,
HalpuMep NPaKTUUYECKU BO BCEX MOIYJISAX MPUCYTCTBYIOT pyHKIMK noctyna kK EEPROM momys,
i€ XPaHATCS KAITMOPOBOYHBIE KOA(P(DHUIIMEHTHI MOIYJIS, @ TAK)KE YaCTh MaMSTH OTBOIUTCS IO
XpaHEHUE JaHHBIX NI0JIb30BaTEINS.

[Ipu ucnons3oBanuu Mmoayneit LTR-41, LTR-42, LTR-43, noctynHa reHepaiys BpeMEHHBIX
METOK, B TAKOM CJIy4ae CEPBEP aBTOMATHYECKU IIPOIJIAThIBAET 9TH METKH U BBIIAET BPEMS
u3Mepenus B nose tmark — ctpykrypst TLTR (Itrapi.pdf).

Hcnons3ys LTRSERVER MoHO ynpaBisiTh MOAYJISIMU, U OCYIIECTBIATH COOp MIIM OTCHLI
JAHHBIX C UCTIOJIb30BaHUEM yaaneHHoro noctymna. B takom ciiygyae LTRSERVER nomxken crosth
Ha KOMIIBIOTEPE MOAKIIOUEHHOM Hamnpsmyto k LTR kpeliTy, a Takke Ha KOMIIBIOTEPE M1OJIB30BATEIIS.

Comorops
npenycraHoBIEHHbIM C NpeyCTaHOBNEHHBIM
LTRSERVER LTRSERVER
J g ]
5 ==
USB

LTR Kpent

( Ethernet, ... O)

Puc 2.2. YpaneHnHoe ucnonb3oBaHue LTR kpenta

[Tpu sToM HHTEpPeiic monb30BaTes ¢ MOAYIIMHU HE MEeHsAeTCs. ENMHCTBEHHBIM OOaBICHHEM
sBisiercs [P agpec komnbrorepa noakiroueHHoro k LTR kpeity, 3agatonuiics Ipu OTKpbITUU
MOYJIS.

[IpuBeneHHast uACOIOrUs CrpaBeUIMBa Kak 111 MHOroMectHoro kpeira LTR-U tak u qns
omaoMectHoro kpeita LTR — 021 (1tr021.pdf)



2. OnucaHume paboTbl C Nonb3oBaTesibCKon uonmorekon API
¢yHKumn Kpenta LTR

OO6mas 6ubnmoreka aiust paboTel ¢ cepBepoM — ltrapi.dll (ltrapi.pdf), sBisieTcss ocHOBO¥
OMOIMOTEKOM ISl BCEX MOCIEAYIOIINX CIIeUaTIn3nPOBaHHBIX OMOINOTEK.

Buumanmue ! ¢ 24.11.2006 cmanoapmu308aniucy onucanusi CmpyKmyp mMooyJell.

Hymepayus crnomos mooyneu Hauunaemcs c¢ 1 0na 6cex mooyneu (Ucnoiv3yemcs 8

LTRXXX Open())

typedef struct

{

INT size;
TLTR Channel;
// ... B BaBMCHMMOCTM OT MOIYJIS — €U0 KOHbUI'ypalmd
TINFO LTRXXX ModuleInfo;
} TLTRXXX, *PTLTRXXX;

Ta6mmma 2.1. Cnenmanu3upoBaHHbIe OMOIMOTEKH N0 KK MOJTYIIb.

HasBanne Mmoxyns u Oubiuoreka daiinr onucanus OUOINOTEKH

LTRI1 —Itrl1api.dll Itr]l 1api.pdf

LTR22 — Itr22api.dll 1tr22api.pdf

LTR27 — Itr27api.dll 1tr27api.pdf

LTR34 — Itr34api.dll ltr34api.pdf, preliminary ltr34api pre.pdf’
LTR41 — Itr41api.dll 1tr4 lapi.pdf

LTR42 — 1tr42api.dll 1tr42api.pdf

LTR43 — Itr43api.dll 1tr43api.pdf

LTRS51 — Itr51api.dll 1trS1api.pdf

LTR212 — 1tr212api.dll 1tr212api.pdf

bubnmoreku ltravrapi.dll u Itrbootapi.dll — Texuudeckne OUOIMOTEKH, HEOOXOAUMBIE TS
pabotsl UTS u ceprepa.

PykoBoaCcTBO mporpaMmucTa ofHOMeCTHOTO KpenTa 1tr021.pdf .




3. JononHutenbHaa nHcgpopmaumua o Bzaumogenctemm LTR
Kpeut — LTRSERVER

MaxkcumanbHast CKOpOCTb Nepeiau NaHHbIX U3 Kpeita — 20 M6/c. OgHako, 3Ta CKOPOCTh
MOYKET MEHAThCS B 3aBUCUMOCTH OT ITOTOKOB 3allMCU U YTEHUS B KPEHT.

Pe3ynbTaThl TECTUPOBAHMS KpeuTa :
AVR — Bepcus npommsku 1.5.13.190
Server — Bepcus 1.4.5.6

FPGA — Bepcusa — 3.0.3.0

TecroBas FPGA — Bepcus — 3.5.0.3

Cucrema:

OC — Windows XP, SP2

[lenTpanbHbIii porieccop - Pentium IV, 2,53 Mri
03V - 1024 M6

Kecrtkuit nuck — Seagate, 160 M6.

HOJ'Iy‘IeHHBIe OKCIICPUMCHTAJIBHBIC 3HAUCHU A

3anuck B kpent, M6/c | YUteHne ns kpenta, M6/c | CymmapHbii noTok, M6/c
1 1,4 19,5 20,9
2 4 14,7 18,7
3 5,5 11,71 17,21
4 6,7 9,77 16,47
5 7,5 8,2 15,7
6 8 8 16
7 8,32 7,17 15,49
8 8,82 6,6 15,42
9 9,1 6 15,1
10 9,4 5,62 15,02
11 9,8 5,12 14,92
12 9,98 4,6 14,58
13 10,05 4.1 14,15
14 10,2 3,7 13,9
15 10,4 3,52 13,92
16 10,75 3,02 13,77
17 11,1 2,05 13,15
18 12,6 0 12,6
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CkopocTb, M6/c

25

20 A
15 +—

YTeHune u3 kpenta
10

3anuck B KpenT

1 21345 |6 7 /89 1011|1213 |14 15 16 | 17 | 18

M6/c

M6/c

O YreHue us kpenta |19,5/14,7|11,7|9,77|8,2| 8 |7,17/6,6 | 6 |562|5,12| 4,6 | 4,1 | 3,7 3,52/3,02/2,05| 0

O 3anuck B kpent, | 14| 4 |55/6,7 75| 8 |832/8,82/9,1|9,498|9,98/10,1/10,2/10,4/10,811,1(12,6

Puc 3.1. lnarpamma pacnpegenenus ckopoctu LTR kpenTa ¢ HakonmneHuewm, B
3aBMCMMOCTW OT COOTHOLLIEHUSI MOTOKOB Ha 3anncb — YTEHUE.

Kak BuHO U3 1uarpaMMbl MaKCUMalbHYI0 CKOpOCTh 20 M6/ MOXKHO MOITY4YUTh — TOJBKO
[P CYUTHIBAHUU U3 KpeiTa.

Baxkno ! /{12 cmabunvrou pabomul He pekomendyemcsi ucnonvzosams USB konmponnepoi
Qupmul SiS, a maxowce Konmpoanepsvi, He nooodeprcusarowue sanpoc 1 M6 na annapamnom yposHe.

[Tpu pabote ¢ LTR kpeiiToM UMEIOT MECTO 3aEPIKKH.

HpI/I 3aI1iucCu B erﬁT — 3aACPKKNU MUHUMAJIBHBIC :
l.
2.
3.

[lepenaua manHbIX 10 socket — B Itrserver 00ycioBieHa pabOTON CUCTEMBI.

[lepenaua naHHbIX Itrserver - MUHMMaJIbHA, JAHHBIE TIEPEAAIOTCS 110 UX HAJTUYUIO.
[Ipuem nanupix LTR- kpeiitom (mpuoputeT UMeeT nepenaya JaHHbIX KPEHTOM, OATOMY,
€CIIU B KpeiTe ecTh JaHHbIE — Ha NlepeAayy OoJblle ONpeeICHHOTO 3HaUeHHs (3aBUCHUT
OT MPOIIMBKH))

[Tepenada maHHBIX U3 KpeiTa B MOIYJIb — B 3aBUCUMOCTH OT 3arpy3ku Oydepa kpeiita
(ecn nanneie B camoM koHue FIFO Oydepa)

IIpu urenun nanubix u3 LTR kpelita
l.

2.
3.

[Tepenava nanubix u3 kpeiita B USB — B 3aBucHMOCTH OT 3arpy3ku Oydepa kpeiita (eciu
nansblie B camoM koHue FIFO Oydepa)

[Tepenaua nanubeix mo USB — 3amepxka He Oosiee 5 mc + Bpems niepeaaun mo USB.
[Tpuem nanubix ltrserver — 3aaepsxka He 6onee 10 Mc. ( B 3aBUCUMOCTH OT BEPCUHU
cepBepa 3aJiep’KKa MOXKET WIIM YBEJIIMYUBATHCS WM YMEHBLIATHCS, IS CEpBEpa HaUMHAS
¢ 1.4.5.8 Bpems 3a7epKK1 YMEHBILIEHO J10 7 MC).

[Tepenada nanHbIX KIMEHTY 10 socket — oOycioBieHa paboTOi CUCTEMBI.
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4. KpaTtkoe onucaHue pabotbl ¢ LTR kpeutom 6e3 LTRSERVER

Ecnu HeoOxoaumo paboTath ¢ KpeHToM 0e3 cepBepa, TO HE00X0IMMO UCTOIb30BaTh
6ubnuoteky ltrapi_l1.dll nnm HanmucaTh cBOIO COOCTBEHHYIO.

Odusnueckue napametpsl yerpoiictea : USB. BULK IN u USB BULK OUT — pa3smep
eHanonHTOB 1Mo 512 Gaiit B pexkume HI SPEED u no 64 6aiit B pexxume FULL SPEED.
LTR xpeiit npu nepenoaHeHnn BHyTpeHHero Oydepa BoicbutaeT komauabl OxFFFFFFFF
O0xFFFFAAOQO.

[Tpu oOHapyxeHnn HOBoro Moy kpeWT BoickutaeT komanabpl OXFFFFFFFF OxFFFFAAO1
MocJie 4ero HeoOX0IUMMO CYUTATh PETUCTPHI Kpeiita (2 Gaiita) mo agpecy 0x8008 ¢ dpmarom
0x82000000 (0x82008008). KaxapI1ii OUT B CAUTAHHOM CJIOBE O3HA4YaeT MPUCYTCTBUE WIIN
orcytcTBue Moayia. CoorBercTBeHHO O6UT 0 — 1 cnor, ..., 6ur 15 — 16 cior.



	 Содержание : 
	1. Добро пожаловать в руководство программиста крейта LTR  
	 2. Общая идеология работы с крейтом LTR  
	 2. Описание работы с пользовательской библиотекой API функций крейта LTR 
	 3. Дополнительная информация о взаимодействии LTR крейт – LTRSERVER 
	 4. Краткое описание работы с LTR крейтом без LTRSERVER 

