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1. OnucaHue ogHomecTHoro Kkpeuta LTR021

OpnnomectHsbiii kpedT LTRO21 npennaznaden Uil ynpaBiIeHUs: OHUM U3 MOJyJIel KpeiTa
LTRO10, on siBngeTcss paBHO3HAYHON 3aMEHOM MHOTOMECTHOI'O KPENTa, MOCKOJIbKY MTPUHIIHIT
yHpaBieHus: 1 0OMeHa TaHHBIMH C MOJYJIEM y HUX COBIIAJalOT, TO JAJIsi 60Jiee NEeTalbHOTO ONMCAHHS
HU3KOYPOBHET0 MpoTokosia cmotpu Kpelitoras cucrema L'TR. PykoBOACTBO mosib30BaTens, AJIst
nonsitus uneonoruu LTR cucremsr bazosas Oubnuoreka pabotel ¢ kperitom LTR, padoty ¢
cepeepoM IIporpamma «LTR-cepBep» .

JlaHHBIN TOKYMEHT KOCHETCSI TOJIbKO 0COOCHHOCTEH paboThl C OJHOMECTHBIM KPEHTOM
LTRO21, a Takxe ob1ero onucanus ero ycrpoiicrsa. OgnomectHsiit kpeilt LTR021, B
nansHenem npocto kpeidT LTR021, npenna3HaueH noiab30BaTeNsiM, KOTOPBIM HYKEH TOJIBKO
OJIMH, WU JBa MOZIYJIS.

PC USB ARM Serial Interface We Serial Interface Mogaynb

SAM7S256 ) Altera

Kpent LTR21

Puc 1.1 Obwas cTtpyktypa KpenTta LTR21

Kax Bugno u3 Puc 1.1., Ha nnate Moy yctaHoBiieH MUKpokoHTpoiuiep ARM SAM7S256
(Atmel), ocymecTBistomuid 00IIee ypaBIeHHEe KPEHTOM, KOHTPOIUPYIOMHUA 00MeH HHpOpMaIreit
C MOJlyJIeEM. YTIpaBJIsAOLIAs IPOrpaMMa MUKPOKOHTPOJUIEpA 3aluchiBaeTcs B ero dami-naMsaTe nIpu
U3rOTOBJICHUM KpeiiTa. B 3Tol mamsaTH Takke COAEPKUTCS HACHTH(QUKALMOHHAs HH(OpMaIUs
(cepuiiHblil HOMED, BEPCUS YNIPABIISIIOIIEH IPOrpaMMbl MUKPOKOHTPOJLIEPA, 1aTa €€ CO3/1aHusl, UMs
Kkpeiita). BuyTtpu mukpoxoHTposuiepa umeercs 0ydep FIFO, koTopslii TMHAMHYECKH U3MEHSETCS B
3aBHCUMOCTH OT MOJKIIOUYEHHOro Moaysst. Jlist Mmoxyneit coopa manubix Oydep Ha Bxon 51 K6, Ha
Bbixoq — 1 KO, nyis monyneii LIAIL u octansHBIX Moaynei Oydep B 06e ctoponsl — mo 26 K6.

Kpeiir LTR021 noanepxusaet unrepdeiic USB 1.1.

C TOUYKHM 3peHHsS MPOTPAaMMHOIO OOECIEUeHHUs CBA3b C MOAYJEM, KpeUToM u oOMeH
uHpOpMaLueil ¢ HUMU OCYIIECTBIIIOTCA TOYHO Takxke, kak 1 ¢ LTR-10, mpu nomomu 6ubinorexku
MI0JTb30BATEIBCKUX (PYHKIINH.



2. OcobeHHOCTU paboTbl ¢ KpenTtom LTR021

e B cBsasu c tem, uto kpeiit LTR021 noanepxusaer unrepdeiic USB 1.1, makcumanbHast
CKOpOCTh Ha 3aIUCh — CYUUTHIBAaHHE JaHHbIX 1 MO/c, uTo pu yciaoBuu 4-X 6aliTHOTO ClIOBa
Mexay kpeiitom u PC ckopocts 0OMeHa manHbpIMU ¢ MoayJieM coctaBisieT 270 Kenos/c. Jlns
cTabmIbHOM paboThl pekoMenayercs ckopocts 200-230 Kenos/c .

0 B ommmuue ot LTR010, LTR021 uicnons3yeT cBOM KOJOBBIE CUTHAJIBI OIITHOOK |,
KOTOpBIE NIEPEAIOTCS B IOTOKE:!

o OxFFFFFFFF OxFFFFAAQ2 — nepenosaenne 0ydepa MEKPOKOHTPOJLIEpA

e OxFFFFFFFF OxFFFFAAO3 — BHyTpeHH:s1 OmIMOKa MUKPOKOHTPOJIIEpA — UCTIOIB3YETCA B
OTJIaJIOYHBIX LIEJISX.

e [Ipu Bo3HukHOBeHUM omnOKku LTRO21 BcTaBnseT B MOTOK CUTHAN OIIUOKH, TIOCIIE YETO
IpOAOJKAaeT padoTaTh B MPEKHEM pekrUMeE. JlaHHbIE TPU 3TOM HE 3aTHPAIOTCS, a HOBBIE
JlaHHbIE, TIOKa BHYTPeHHUH OyQep He 0CBOOOAUTCS, TEPSIIOTCA.

e JloaxnroueHHe NUTaHUS — MOKET IPOMCXOANUTD B PA3IMUHON 11OCIIEJOBATEIBHOCTH !
cuavana USB, a morom LTRO21, nnu Hao00poT.

e Henp3sa nepenpommBaTh MOy B OJHOMECTHOM KpEUTE, AJIsl 3TOrO HYXeH 8 win 16-Tu
MECTHBIN KPEWT.

e Henpzsa nepenpommnars koHTposep kpeiita LTR021 uepes nporpammy UTS, nis aToro
HeoOxoauma nporpamma LTR21

Ecnm ucnonwsiyercs s ooMena nanabiMu ¢ LTR021 crangaptHeiii Itrserver — To st 6omee
BBICOKOW CTaOMIIBHOCTH cOOpa JaHHBIX PEKOMEHAYETCS MMOBBICUTH IPUOPUTET CEpBEpa 110
HIGH PRIORITY ¢ nomompto ¢pynkuuu API (Itrapi) LTR SetServerProcessPriority.
3TO CBA3aHO € TeM, 4T0 Windows — He cHcTeMa peallbHOTO BPEMEHH, B Pe3yJIbTaTe OH MOXKET
MPEKPATUTH CYUTHIBATh MOTOK AaHHBIX U3 USB npu cepbe3Hoil 3arpy3Kke CUCTEMbI Ha ITTUTEIBHOE
BpeMs (3aBUCHUT OT KOHKPETHON MAaIlIMHbI), B PE3YJIbTATE YETO MPOU30IMIET MEePEToHEHIE
BHyTpeHHero Oydepa LTRO21. Jaxe npocro ucnons3oBanue Internet Explorer MoxeT moIHATH
3arpy3ky cuctembl 1o 100 % Goinee uem Ha 20 mc (mpu NORMAL PRIORITY), uto obecrieunt
nepenojiHeHue 0ydepa, npu coope gaHHbIX Ha yactote 200-250 Kcnos/c.

He pexomennyercsa nonunmats npuopureT 10 REALTIME PRIORITY, nockonbky mpu
3TOM BO3MOXHO 3aBucanue sigpa OC.

[Tockonbky LTRO21 noanep:kxuBaeT TOJBKO OJUH MOJYJIb — TO IPU MOJKIIOYEHUH MOAYJIS
OH MOSIBJISIETCS B IEPBOM CJIOTE KpeiiTa, Hampumep :



-Server v1.4.3.2

CNUCOK HARABHEX KPEHTOR WM YCTEHOBNEHHEIX MOAYNEH CTaTHCTHKE,

= CSMN <OMNE MODULE? - state ok
<slotl1 > -mid = 22
<slotl2 > - empty
<slotl3 » - empty
<slotld > - empty
<slotls > - empty
<slotlE > - empty
<slotl? » - empty
<slotlB > - empty
<slotld » - empty
<slot10 > - empty
<slot1l > - empty
<slot] 2 » - empty
<slot] 3 > - empty
<slatl g > - empty
<slot] 5 » - empty
<slotl6 > - empty

[¥ cEOpauMEATE B fray

[Iporpamma ltrserver monnepxuBaetr LTR021, naunnas ¢ Bepcuun v1.4.3.2.
[Tpumep nora Itrserver :

TR-Server v1.4.3.2

FpeiTr

[12:07:17] LTR-3erver v1.4.3.2 [L-Card Inc.)
[12:07:17] LTRServicelrate thread started.
[12:07:17] Rescan attached Crates...

[12:07:17] Found ush devices >»> total=Z ltr010=1
[12:07:17] Crate Info:

[12:07:17] + PID3tring=LTRZ1

[12:07:17] + DeviceNames =LTEROZ1

[12:07:17] + SerialNuwmber =ONE MODULE
[12:07:17] + DeviceCommnment=O0nHOMEC THHIH KpeHT
[12:07:17] + BootLoaderVersion=0.0.0.1
[12:07:17] + FirmwareVersion=0.0.0.1
[12:07:17] + TTF_FILE=1ltr010w3_0 2.ttf
[12:07:17] + Fpgalame =LTR-0Z1

[12:07:17] + FpgaVersion=0.0.1.0

[12:07:17] + FpgaComment=EBes FPGA

[12:07:17] + BoudRate=0x0000 DMAR=T DMAW=O

[12:07:17] Crate service started.

[12:07:17] LTRServiceClient thread started.

[12:07:17] host nswe=Akristiniy

[12:07:17] ip_addr=192.168.12.13

[12:07:17] R3T.ZEXEX module configuration updated. mconfig=0001
[12:07:17] W3T.XXXX send STOP+RESET+3ITOP to module. slot=1
[12:07:17] R3T.XXXY found new module. =2lot=1 wid=1616




3. MepenpowunBka kpenta LTR021

[TepemnpoirBka ocyiecTBisieTcs ¢ momoibio nporpammbl LTRO21.
Buaumanwue ! [lpu nepenpommuke kperita yepe3 USB, ltrserver qomkeH OBITh 3aKPBIT.

B LTR21 E“EJE‘

[1. BazvcHue qJHHKLLHM.U-éé.i 2. NonoAHKUTENBHEIE hYHKUMK I..S.-..'.I:ecmsme qJHHKLI,HM.;

YNPEENEHME KOEATOM

Huzkasa CKOPOCTE E

MporpamMmMupoeaHne AR
|CAPRLTRY-214t21 armiDebughExeitr21 armn tsk T

[ [MpoWwnTE ] [IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIi C npoespkoi

[ Cuntate ][IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIi

[ CoxpaHmTe B dain ] SecurityCode !D “i
NyMBitD - Enahle brownout
NYMBit1 - Brownout control reset

| BecuriyBit. [_Courare bure:

Systermn. Exception: Bam4gauma NpolUMBrA Mpollna yoneHo (5 -

B cnyuae neynaunoit nepenpommske LTR021 yepe3 USB, 3amyckaeTcs BCTPOSHHBIN
bootloader. IIpu 3TOM Kpe#T ono3HaeTcs Kak 0OOBIYHO, HO CBETOIHMO/ Ha JIMIICBOM TTAaHEIIN HE
MUTaET.

[TociienoBarensHOCTH NSHCTBUN — MpH TiepenpomuBke uyepe3 bootloader :

1. Toaxmrounts kpelT Kk USB.

2. 3amycTHTb cepBep, yoeaurcs, 4to padoraer bootloader :



LTR-Server v1.4.3.2

KpediTt

[16:19:21] LTR-Server v1.4.3.2 (L-Card Inc.)
[16:19:21] LTR3ervicecCrate thread started.
[16:19:21] Eescan attached Crates...

[16:19:21] Found ush devices >» total=:Z ltr0l0=1
[16:19:21] Crate Info:

[16:19:21] + PIDString=LTRZ1 - bootloader
[16:19:21] + DeviceName =LTROZ1

[16:19:21] + SerialWumber =ONE MODULE
[16:19:21] + DeviceComment=hootloader oDHOMECTHOTD KpeHTa
[16:19:21] + BootLoaderVersion=0.0.0.1
[16:19:21] + FirmwareVersion=0.0.0.1
[16:19:23] + TTF_FILE=ltr010+w3_0_2.ttf
[16:19:23] + FpgaName =LTR-021

[16:19:23] + FpgaVersion=1.23.45.0
[16:19:23] + FpgaComment=FEes FPGA

[16:19:23] + BoudRate=0x0000 DMAR=T DMAWF0

[16:19:23] Crate service started.
[16:19:23] LTRServiceClient thread started.
[16:19:23] host name=Akristiniy

[16:19:23] ip addr=103.168.12.13

3akpbITh cepBep — BaxHo !
[Tepenonknounts USB KOHHEKTOP KpeWTa.
3amyctuts nporpammy LTR21.

Ha Bxianke 2 HaxxaTh «OTKPBITHY.
BriOpatk ¢aiin ¢ nponmBKoOu.

Haxarts «IIpommts»

XN AW
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