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BHUMAHMUE!!!

O6uwii npoBoa mpubopa raJbBaHHYecKH cBsi3aH depe3 muHy USB c
obumM mpoBogoM DBM. He nomyckaercsi HMCCIeIOBaTh CHIHABI B
YCTpOHCTBAX, rajlbBaHUYECKH CBS3aHHBIX C CETHIO IMHTAHHS ITPOMBINI-
JIeHHO# yactoTsl (~220B), a Takke yCTpoiicTBax, MOTEHLMANT 00IIero
IPOBOZIa KOTOPHIX OTIMYEH OT IIOTeHNHana obmero mposoxa OBM.
Bceerna coenunstiite oOmmil MpoBOA TaJbBaHHYECKU Pa3BA3aHHOIO HC-
CIIETYeMOro YCTPOICTBAa H 3€MII0 KOMIIBIOTEpa Iepel IIOJKII0YCHHEM
mpudopa.
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1. OnucaHue npubopa

1.1 HasHa4yeHune

Jlornueckuil aHanM3aToOp NU(PPOBBIX CHTHAIOB — AHAIH3ATOP
npotokonoB «LOGIC-U PRO» (nanee «apubop») mpenHa3HaueH
Juist 3axBata ¥ nepenadd B ITK JaHHBIX O TOTMYECKUX COCTOSHUSIX
MU(POBBIX CUTHANOB Ha Ka)KIOM KaHaJe IpHOOpa M MX Jaib-
HEHIIero NpeIcTaBIeHUs B BHIE BPEMEHHBIX AUAarpaMM C BO3-
MOJKHOCTBIO H3MEPEHHsSI OCHOBHBIX IIapaMeTPOB H aHAJIN3a Ipo-
Tokox0B npu nmomon I10 «Saleae logicy.

B pexume «AX-PRO» mnpuGop ammapaTHO HOJAEPKHBAET
nporpaMmHoe obecriedenue oT USBee, BKiroast Bce BO3MOXKHO-
cti HU(POBOro BBOAA/BEIBOJA, a TAKKE OJHOKAHAIBHBIH aHAIIO-
roselii BBoA. ITonpobHoe omucanue pab6orsl ¢ 10 AX Pro mpu-
BEJICHO B MaHyaJe.



1.2 TexHUYeCKNe XxapaKTepuCcTUKU

IudpoBoii BBOI/BLIBO:
KOTHYECTBO KAHAIIOB .....cvvenvenveveieeieeieeeeeieieieniesaeseesaessenes 8

MaxkcuMmasbHasi 4acToTa onpoca Ha kanai, MIm.............. 24.0
Bxonubie curnaisl, B....
Brixoansie curnaisi, B .

Bxoznnoe conporusienue, He Mmenee, OM 10°
AHanoroBblii BBOI:

KOTHYECTBO KAHAIIOB .....covevvenveieieeeeeieeeeeieieieniesaessesaessenes 1
MaxkcumasbHast 4acToTa onpoca, MIT ....c.coeeveenicicnnee. 16
TTonoca nmporycKaHusL, MI'TT ....c.coovviiniiiniiinicincececeene 6
Bxomnoit ummienanc, MoM, D ..........ccceceveerveereecreereeneens 1,20
BxomHo# 1rana3zoH, B...........cccoceeeiiiiiiececeee +1/4£20%*
UyBCTBUTEIBHOCTD 0€3 ACTUTEIST, MB ..o, 8
PaspsamHOCTD ALIIL, OUT ...o.oveeeieeeieieireeeeeee e 8

HWnrepdetiic ceszu ¢ [TK
I'abapuTHBIC pa3Mepsl, He Ooee, MM.
Macca, He 6oiee, T

*[IpexycMOTpeHa 3all[UTa OT IPEBBIICHHS CUTHAIAMH Ha BXOJaxX
mpubopa IOy CTHMBIX 3HadeHHil. He momyckaercs mogava Hamps-
JKEeHHs aMIUTUTY 108 6osee 20B Ha mr00ObIe KOHTaKTHI IPHOOpPA.

**Be3 BHEIIHET O JAEIUTEIS/C BHEIIHUM J[€IUTEIEM

BHUMAHMUE!!!

O6umii mpoBoy MpuOOpa raIbBAHHYECKH CBS3aH Uepe3 IIH-
ny USB ¢ obmum nmposogoM DBM. ITosToMy He gomyckaercs
HCCIIEZIOBATh CUTHAJIBL B yCTPOUCTBAX, FAIbBAHNYECKH CBA3aHHBIX
C CeThI0 NUTAHUS MPOMBINUICHHON 4YacToThl (~220B), a Tarxe
yCTpolcTBaX, IOTEHIHAI OOILIEro IPoBOJa KOTOPHIX OTJIHYEH OT
noreHiuana obmero nposoga DBM. Bceeraa coenunsiite o0ummit
MIPOBOJ| I'aJbBAHUYECKU Pa3BA3aHHOIO UCCIEAYEMOr0 yCTPOMCTBa
1 3eMJII0 KOMIIBIOTepa Iepej MOAKIIIoYeHHeM Ipuoopa.
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1.3 Komnnekrauus

ITpuGop mnocraBisiercss B 6a3oBoit «BASE» mmbo mnonHoit
«FULL» xommnekranuu (Puc. 1):

«LOGIC-U PRO BASE»:

brox aHamI3aToPa (T103.1) ... 1
CurHanbpHbI kKabelb 6€3 HAKOHEYHUKOB (I103.2)......c.u....... 1
BNC-nmemuTens (1103.3) ..oovveeeeererniriececcnenne

I1O u PykoBozacrBo Ha nucke (1103.5)

«LOGIC-U PRO FULL»:

brox aHamu3aTopa (T103.1) ... 1
CurnanbHbI Kabelb ¢ HAKOHEYHHKaMU (1103.2) 1
BNC-1emutenb (1103.3) covvevereeeeeeeeenenns 1
Kab6ens «USB: A-miniB» (1103.6) ...... w1
YeX0I (T103.4) oo .1
T1O 1 PyKOBOACTBO Ha JUCKE (I103.5) w.vvveeeiniiiieieieieneene 1

4
5
2 3

Puc. 1. KommekT nocraBku npuodopa.



1.4 YCTPOMCTBO U NpUHUMN paboThbl

IMpuanun paboTel IprOOpa 3aKIIFOYaeTcs B 3aXBaTe MH(POBBIX
JIAHHBIX 110 BOCBMH KaHaJIaM C 3aJaHHOH 4YacTOTOH BBHIOOPKH U
nepeqade 3TUX AaHHBIX yepe3 uHTepdeiic USB B ITK mist ganb-
HEHIIero NpeIcTaBICHUs B BHIE BPEMEHHBIX AUAarpaMM C BO3-
MOJKHOCTBIO H3MEPEHHSI OCHOBHBIX IIAPaMeTPOB M aHAJIN3a Ipo-
TOKOJIOB IIPY IIOMOIIH IIPOrpaMMHOro obecredeHus. B pexume
«AX-PRO» nopmepxuBaeTcs TeHepalus MPOH3BOIBHEIX HHPPO-
BBIX IIOCIIE/JOBATEIBHOCTEH, CETOK YacTOT, PEXKHUM JIOTTepa, dac-
TOTOMEpA, cueT4nKa, KoHTposuiepos I2C u PWM, a takke 3axBat
1 0TOOpaXkeHHE aHAJIOTOBBIX JAHHBIX IO OJHOMY KaHAIy (OCIIHI-
norpad).

ITpu 3axBaTe MUQPOBBIX TaHHBIX, U1 OOMEHa 110 HHTepdeiicy
USB npaiiBepom ucrnonszyercst peskuM «Bulk», koTopslii mo3Bo-
JI€T MOIYYHTh MAaKCHMaJIbHYIO CKOPOCTh Iepefadl, HO, B TO XKe
BpeMs, UMEeT MHUHHUMAJIBHBI MPUOPHUTET IIepe] IPYrHMH IIpH-
CYTICTBYIOIIMMH Ha INMHE ycTpolicTBaMu. IloToMy BO3MOXHA
CHTyallus, Korja IpHOOp He CMOXeT OOECIeYUTh 3aqaHHYIo
94acToTy ompoca (cM. riaBy 1.7), HO IpU TOM OH HUKOTAa HE
IPETOCTABUT HEBEPHBIX NAHHBIX JIIOO NAHHBIX C BBHIIABIIMMU
BeIOOpKamMu. B mogo6Hol cuTyanuu mpubop cpasdy ocTaHaBIIMBA-
eTcs M coo01aeT 00 yrepe JaHHBIX.



1.5 BxogHble uenu npubopa

IMpuHNUNUanbHas cXeMa BXOJHBIX Liellell mpuOopa IpuBeneHa
Ha Puc. 2. Uccienyemble nu(ppPOBBIE CUTHAIBI C KIEMM
«INP1.INP8» BxomHOrO pazbema X7, depe3 LenH 3alUThl Ha pe3n-
cropax R9.R16 u nuonax VO1.VD8 nmocrynatoT Ha BBIBOJBI MHK-
POKOHTpOJUIEpA, «IIOATIHYTHIE» K 3eMie pesucTopamu R1.R8 mis
HCKITIOUEHHUs] HaBOJIOK 3a CUET IIapa3sHTHBIX EMKOCTHBIX CBS3EH.
Hanpspxenue +5V moctynaer Ha kiemmy +5V0 depes nenu 3a-
IUTHl HAa CaMOBOCCTAHABIIMBAIONIEMCS Ipeqoxpanutene FUJ
Pa3BsI3bIBAIOIIEM M OrpaHMYMTENIbHOM auomax VO10 m VO13. Drto
HaIpsDKEHHE MOXET OBITh HCIIONB30BAHO JUIS 3alIUTKH TE€CTHPYE-
MBIX LIETIel C TOKOM MOTpeOIeHH s, He peBblaroIuM 100MA.

AHaJIOTOBBIH MCCIIeyeMbli CUTHAJI aMIUIUTYy 0l 1o 1B mona-
ercs Ha kiaemMmy A/N BxomHoro paseeMa X7 U jmamee — depes
4aCTOTHO-KOMIIGHCUPOBaHHbBI  pemutens Ha R19C1  R20(2,
R24(8, cornacyrommii kackan Ha OY 0717 U aHTHAJIM3UHTOBBIN
¢uaeTp HY ¢ wactoroif cpeza 6MI' R718(4 — na Bxox AL J2.
OmnopHoe Hanpsbkenue ¢ Boixona AL momaercs Ha kackax Ha
OV D12, dopmupyronmii Hanps)kKeHHEe CMEIICHUsS BXOIHOTO
CHTHAJIA.

Curnansl ammumtynoit 1o 20B moparoTcs Ha BXxoj mpudopa
yepe3 BHELIHUH 4acTOTHO-KOMIIeHCHpoBaHHbIi BNC-nemurens.

Pexxum paboTel mpubopa 3amaeTcss yCTaHOBKOM IpKamIiepa,
neped monkmodenueM mnpubopa k USB. JIxammep 3aMbIKaeT
KOHTaKTHI pazbema X7:

e J1u J12 — pexum «LOGIC-Uy;
o J2u J12 — pexum «AX-PRO».
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1.6 MoagroToBKa k paboTe

IIpu6op mMOCTaBISETCS IOIHOCTBIO COOTBETCTBYIOIIMM 3asiB-
JICHHBIM TEXHHYECKUM XapaKTepPUCTHKAaM M TOTOBBIM K paboTe.
PaGora ¢ mprOGOpOM BO3MOXXKHA TOJIBKO IIOCJIE YCTAaHOBKH IPO-
rpammHoro obecneuenus (1. 2.3). nst Hadana paboThl TpeOyeT-
sl HOAKIIOUUTH MpHOOp K cBoboguomy USB-nopry ITK (I'n. 1.7).
ITpu 5TOM CBETOAMOX IMUTAHUS IPHOOPETET 3€IEHOE CBEUCHHE.

1.6.1 MoakniovyeHne curHanbLHoOro Kaéens.

ITpu moxkmodeHNH Kabels, ero KOHTakT 1 (c cepblM IPoBO-
JIOM) TOIDKEH COOTBETCTBOBATh KOHTAKTY «[» pa3beMa IpHOOpa.

1.6.2 CurHanbHble HaKOHEeYHUKW.

CurHanpHBI Ka0emb HMMeeT pa3beMbl NI IOIKIIIOYEHHS K
crannaptaeiM IDE-nuHaM uccnenyemsix meneid. [pu HeoOxomu-
MOCTH, K IPOBOZAM Kabels MOXHO IOJKIIIOYHTh HAaKOHEYHHKU
THIa "Kpro49ok" Mmoo "3axBaT" U3 KOMIUIEKTA IIOCTaBKH IPHOOPa,
MO3BOJIIONINE ITOAKIIOYATECS K JIEKTPUUSCKUM LeNsM 0e3 cIe-
I[HaJILHO BHIBE/ICHHBIX [THHOB.

1.6.3 NMoakntoyeHne HenocpeacTBeHHO K NnuHam IDE.

B wmccienyeMbIx ycrpoiicTBaX HU(POBBIE CHTHAIEI 3a4acTyIO
BBIBOZIATCS Ha pazbeMsl Tuna IDE, mpu 9ToM K HUM O4eHb y[00-
HO HOJKIIOYAThCs Hampsamylo BLS-pa3semaMu CHrHaIBHOTO
kabemnst npudopa. IIpu pa3paboTke IMeUaTHHIX ILIAT CIEAYET ydIH-
THIBATh TAaKyI0 BO3MOXKHOCTb M BBHIBOJHUTb CHUTHAJIBI, aHAIM3UPYe-
mble npu omnaixe 110, Ha muHBL Bee, 94T0 Hy>KHO IS OTJAJKH —
9TO 3amasTh COOTBETCTBYIOIIMI IUH JUIS MOAKIIOYEHUS IPOBOJ-
nuka. Takue NHHBI OYAYT CIYKUTh OTIMYHBIME TECTOBBIMU TOY-
KaM{ Ul TOJAKIIOYeHHs IMynoB ocnmmiorpada. He 3abynbre
BBIBECTH U 3eMIIIHBIC THHBL. B OKOHYATENBHBIX BEPCHAX ILIAT, Y
OTJIAXKEHHBIX YCTPOIHCTB, TAKHE Pa3beMbl MOXKHO UCKIIFOUHT.
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1.7 MakcumanbHasa YactoTa onpoca

ITpuGop rapaHTHPOBAaHHO OOecCIIeYMBAEeT 4YacTOTy OIpoca
24MHz Ha kaHai1 B TOM ciiy4ae, korjga Ha USB-iiHe Oouiblie He
IPHCYTCTBYET YCTPOHCTB M Baml KOMIEBIOTEp MMEET IOCTaTod-
HYIO IIpou3BOgUTeNbHOCTD. Ecim xxe USB-koHTpomiep o6cmyKu-
BAET €Ile JPYTrue YCTPOUCTBA, TNOO0 KOMIIBIOTED HE B COCTOSHHUH
JIOCTATOYHO OBICTPO 00paboTaTh BXOMHOH IIOTOK JAHHBIX, MaK-
CHMaJbHO JOCTI)KHMAsi 9acToTa ONpOca MOXET CHHU3HUTHCS IO
3HadeHui 16 mbo naxe 12MHz. I[TpudnHa 3TOro B CICAYIOLIEM.
ITpuGop ucnoms3yer untepdeiic USB2.0 m pexum mnepenad,
n3BecTHHIN Kak «Bulky, KOTOpBIH nMeeT HanOONBIIYIO JOCTIKH-
MYIO CKOPOCTb IIepelaun JaHHBIX (Jaxxe OONBIIYI0, 4eM HeoOXo-
JuMble Tpubopy 24MB/s), HO, B TO k€ BpeMsl, HIMEeT MHHUMAIlb-
HBIH IIPHOPHUTET IIepe] APYTHMMH IPHCYTCTBYIOIIMMH HA IIHHE
ycrpoiicTBaMu. DTO 3HAYUT, YTO JaHHBIE IpUOOpa MOTYT «3a-
JIepKUBATHCS» JAHHBIMU OT APYTHX ycTpoiictB Ha mmHe. C 1py-
TOi CTOPOHBI HMEETCSl €CTECTBEHHOE OrPaHHYEHHE IO BHYTPEH-
Hell mamsTu pubopa, 00beM KOTopoit cocraBisieT 4 Oydepa 1o
512 Gaiit. Ot Oydeps!l TOJDKHBEI yCIeBaTh IepelaBaThCs depes
mmry USB nocratodHo OBICTPO, 4TOOBI HHKOTAA HE BO3HHKAIA
CHTYyallHs, KOIJIa OHU BCE ONHOBPEMEHHO 3aIOJIHEHHL IIpu Bo3-
HHKHOBEHHH Tako# cutyaruu, [10 mpubopa cooOIMT 0 TOM, 4TO
3aJlaHHas 9acToTa ONPOCa B JAaHHBI MOMEHT HE MOXKET OBITh
JIOCTHTHYTA.

Taxum 06pa3oM, I JOCTIDKEHHST MAKCHMAIJIbHOH 9aCTOTHL:

e ToaKIovaiiTe mpubop k koHTpoiepy USB, cBobonHOMYy OT
JIPYTHX yCTPOKUCTB, 6€3 HCIIOIb30BaHUs KOHI[CHTPATOPOB;

e ybOenuTech, YTO B CHCTEME HE BEHIIONHIETCS KaKoe-lmubo pe-
CypCOEMKO€ MPIIIOKEHHE, KOTOPOE CYIEeCTBEHHBIM 00pa3oM
3arpy;Kaer CUCTEMY;

e ybenurech, YTO HMeeTcss HocTaTodHoe kommdectBo O3V,
9TOOBI HE UCIOJIB30BATH (hailll IOAKAYKH Ha JKECTKOM IHCKE



2. NporpammHoe obecne4vyeHne

2.1 O6wume cBegeHnsA*

ITpuGop compoBozkIaeTCss MOIIHEIM IPOrPaMMHEIM obecIiede-
HHEM BEPXHETr0 YPOBHS B BHJIC HCIIOJHHMOIO MOIYJIS C BO3MOX-
HOCTBIO aHalM3a MHOTHX IIONMYJISIPHBIX HHTep(elicoB oOMeHa
nanaeiMu (UART, 12C, SPI, 1Wire, CAN u 1p.), a Tak e HaJlu-
gyueM SDK 1 HamucaHUs aHANIM3aTOPOB JUIL HCCICTOBAHUSL
JIPYTHUX HOJIb30BATEIBCKHX IPOTOKOIOB.

ITporpaMmHOe obecredeHue MO3BONISIET B yIOOHOM BHJE IIPO-
CMaTpUBAaTh 3allCAaHHBIC JaHHBIE, 00bEM U YacTOTa CHATHUS KOTO-
PBIX 3aJjaeTcsl IPOrpaMMHO. 3aIlyCK H3MEPEHHUIl BBITOTHIETCS 10
HaXXATHIO KJIABHINY, JIIOO 10 HACTYIUICHHIO 33JaHHOTO COOBITUS
no tpurrepy. O0beM 3amuChIBAEMBIX JAHHBIX OrPaHHYUBACTCS
JIMIIb BO3MOXHOCTSIMU KOMITbIOTEpa (00bEeMOM €ro OIepaTUBHOM
namsth). IIpenycMoTpeH pexXuM KypCOPHBIX H3MEPEHUH, H3Me-
peHuil YacTOTHl M JUIMTENLHOCTH CUTHANOB. MMeercss BO3MOXK-
HOCTb JKCIIOPTa JAaHHBIX B YJOOHBIX (opMaTax UL JOKyMEHTH-
poBanus. B penusax [1.1.xx. e IIO peanusosana Kpocc-
naamgopmMenHas mexHono2us (803MOIUCHOCb YCMAHOBKU NOO
Win, MAC OS nub6o Linux), a ora eco pabomer nod Win nem
Heobxooumocmu yemanaenueams DotNet.

2.2 ABTOpCKMe npaBa*

IporpammuOe ObecIieUeHrne MOCTOSHHO MOJEPHU3UPYETCS U
MOJJIeP’KUBAETCs aBTOpoM: http://www.saleae.com/logic.

[pousBouTens mMprHOOpa MMEET dKCKIIO3MBHOE IPABO H CO-
rjiacue apTOpa Ha WCHOJIb30BAaHME M PAaCIpOCTpaHEHHE MpO-
rpaMMHOT0 00ecIedeHHs Ha TePPUTOPUH YKpPaHBI.

* B pykoBoactBe paccmarpuBaercs 110 «logic 1.1.xx», aBTOp-
CKasl THCTPYKIUS (QHTII. 53.) JOCTYIIHA HA JHUCKE MU caifTe.
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2.3 YctaHoBka N0

3arpy3uTe MOCIENHIOI BEPCHIO C caliTa pa3paboTdmka:

http://www.saleae.com/downloads u ycTaHoBUTE Kak JH000€

npyroe cranaapraoe I10.

2.3.1 YctaHoBka nog Win u MAC.

nonvsosamenu WinXP: 3arpyxaiite 32-6utHyto Bepcuto I10
nonvsoeamensm Vista u Win7: 3arpyxaiite 32-6uTHyI0 160
64-6utHyio Bepcuio 110, B 3aBHCHMOCTH OT BEPCUH CUCTEMBL,
KOTOPYIO MOXHO y3HaTb, Ha)KaB IIPaBOi KHOIKOW MBILIK IO
MeHIo «CtapT» U BbIOpaB IyHKT «CBOICTBaY.
noavzoeamenam OS X Tiger: nepe]] yCTaHOBKOH MPUIIOXKEHHE
HEOoOXOIMMO pa3apXHUBHPOBATh.

2.3.2 YctaHoBKa nopg Linux.

WHcTamsTopa, Kak TaKOBOTO, HET. BBl MoxeTe pacrmakoBaTh
IpHIOXKEHHE KyJa yao0Ho, K mpuMepy, B Bamry pabodyio mam-
Ky, 100 Ha pabounii cToin. MOKHO HaYaTh HCIONB30BATh €€ B
OJIHOM MECTe, H IIPH He0OXOIUMOCTH IIEPEHECTH B IPyroe.
Jlns 3amycka IpOrpaMMbl BBINOJHUTE JBOMHOM IIEIYOK Ha
npunoxeHnu «Logic.exey.

Ipu >xenaHuy, MOXKETe CO34aTh JIMHK JUIS 3allyCKa HPHIIOXKE-
HUA Ha pabodeM cToiie 60 B APYroi mamke

Kyna 651 Bbl He 3ammcany NIpUIOKEHHE, OHO JOJDKHO HAaXo-
JIUTHCSI B OJIHOM MAIKe cO CBOEH CTPYyKTypo# (haiiios, npuyem
B CHCTEMeE JIOJDKHA OBITh pa3pelleHa 3amuch B (haiil.

Ilpy mMOAKIIOYEHHU aHANM3aTOpa, BBl MOXkeTe HONY4UTh CO-
o0lIeHne, 9TO HEeT pa3pelleH s AT HOJKIIOUeHHS K IPHOOpYy.
B aTOM citydae 3amyCcTHTEe CKPUIIT YCTAHOBKH JpaiiBepa B Iall-
Ke ApaiiBepoB MPUIIOKEHUSL.

32-x u 64-x 6umnvie cucmemvr: Beibupaiite Bepcuto I10, cooT-
BETCTBYIOIyI0 Bameii cucreme.
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2.4 PaboTta c nporpammom

ITocne 3amycka IporpaMMbl, Ha 3KpaH BBIBOJHUTCS OCHOBHOE
OKHO aHaJN3aTOpa, Ha KOTOPOM IIPUCYTCTBYIOT IIOJIE JHATPaMM C
OCSIMH JJaHHBIX 110 BOCBMH KaHAJIAM H METKaMH BPEMEHH, KHOIIKI
BBIOOpA JKeIaeMoro oobeMa BHIOOPKH M 9aCTOTHI OIPOCa KaHAIIOB
«Samplesy» u «MHzy. Knonka «Start» Hadaa onpoca 3aMeHsSeTCs
KHOTKOH «Simulationy, eciu mpu6op He mogxmodeH k I1K.

ITpakTH4eckn Bce DIEMEHTHl UMEIOT BCIUIBIBAIOIIME MOJCKA3-
KH, 00BsCHsIOmIe UX GyHKIHU. BonbmmHCTBO GyHKIMHI HMEIOT
KOMOHMHAIMK KJIABUII OBICTPOTO BBI30BA, OINUCAHHBIE B COOTBET-
CTBYIOIIIEM MEHIO JIHOO BCILIBIBAIOIIEH IO CKa3Ke.

2.4.1 Ucnonb3oBaHue Tpurrepa

e HagenuTe ykasaTelnb MBIIIH HA KHOIIKH TPUITepa JJ MOIyde-
HHS BCIUTBIBAIONIETO ONUCAHUS.

e Tpurrep cpabaTeiBaeT 10 OXUHOYHOMY (GPOHTY. UTOOBI BKIIO-
YHUTH TPUITEP, HEOOXOJUMO yKa3aTh TaKOU (QPOHT:




e BbI Takke MOXeTe yKa3aTb, YTO OCTAaJbHBIC BXOJBI JIOJDKHBI
OBITH B COOTBETCTBYIOINMX COCTOSHHSX (SIMHUIIA/HOIb) IIPH
BO3HHKHOBEHHH TaKoro ()poHTa:

0 - Channel0 *© ™

Channel2 ¥

1-Channell FI=ETmR

e B HEKOTOpOIl OKPECTHOCTH 10 TOUKH CpadaThIBaHUS TPHITEPA,
JTaHHbIE IIOCTOSIHHO HAKAaIUIMBAIOTCS M JTOCTYIIHBI JUIS aHAIHM3a
(3a HCKJIIOYEHHEM CITydasi, KOT/Ia yCIOBHS TPUITEPA BEHIIONHS-
I0TCS cpa3y IO KOMaH/Ie Hayajla HaKOILIeHHS JaHHEIX). O0beM
9THX JaHHBIX 3afaeTcs B MeHIo «Options ->Preferencesy:

Pre-trigger buffer size

[10M samples (default) -]

e MomeHT CpaﬁaTLIBaHI/ISI TPUTTEPA MPUHUMACTCA Ha JUarpaMmme
3a HYJIEBYIO METKY:

0 - Channel 0

1 - Channel

2-Channel2 P9 KT

2.4.2 HaBurauus no gnarpammam

e Haxwmwure H nepemelnaiiTe AparpaMMmy HOpH ITOMOIIM MbIIIN,
HaXXMHTe B OpocaiiTe ee A1l yCKOPEHHOM MePEeMOTKH.

e lcrone3yiiTe Koleco MPOKPYTKH MBIIH U MacIITabHpoBa-
HHS JTHATPaMMEL

[ 12



Kax anpTepHaTHBY, JIS HEpPEMEINCHHS U MAacIITaOHpOBaHUS
HCHOJIB3YHTE KIABHIIM Kypcopa (KIAaBHIIM «+», «-» TakKe
BBIIOJHSIOT MacIITAOUPOBAHHE)

Jlnst mepexofa Ha HPENBITYIIN/CIIENYIOMHMil MaKeT NaHHBIX,
MepEeMEeCTHTE yKa3aTellb MBIIIN H HAXKMHTE Ha ITOSBIIIONIYIOCST
KHOIIKY B HaJaye/KOHIIe PKpaHa JuarpaMMbl. BEI Taxke Moxe-
Te UCHOJIB30BaTh KiaBHIH «P» («Previous», nmpeasiaymuii) u
«N» («Next», cnemyromuit), oHH OyayT pabOTaTh C JHArpaM-
MO KaHala, OTMEUCHHOT0 MBIIIBIO B IIOCIIENHHUI pa3:

¥ Measurements

Jump to next edg

Period: ##

2.4.3 N3mepeHue BpeMeHHbIX NapaMeTpoB

HaBOI[I/ITe YKa3aTellb MBI Ha METKH BPEMEHH JIS MOJIy4de-
HUA BCHJILIBaIOHIeﬁ TOJCKa3KHu:

The time elapsed between the selected three successive signal transitions

Jimarensrocts (Width): Bpemst Mex1y OBYMS BBIICICHHBIMU
MOCIEMYIOIUMH (DPOHTAMH CHUTHAJA.

Iepuon (Period): Bpems, mpomeqiiee MeXAy Tpems IMocie-
IyromuMu GppoHTaMH CHIHAJIA.

Yacrota (Frequency): BennunHa, 006paTHast K HEPUOLY.
Cxsaxnocts (Duty Cycle): % BpemeHH, Ipi KOTOPOM CHTHAl
OBLI B COCTOSHUH | 32 OTMEUEHHBIH IIEpUOL.

Baiit (Byte): unppoBoe mpencTaBieHHe BCEX 8-MH KaHAJIOB,
coOpaHHBIX B €AMHEIN OANT, B 3aJaHHBII MOMEHT BPEMEHH.

T1: abcomoTHOE 3HAUCHHE BPEMEHH, 3aJaHHoe MapkepoM T1.
T2: abcomoTHOE 3HAUCHHE BPEMEHH, 3aJaHHOe MapKkepoM T2.

| T1 -T2 |: Bpems1, mpoIIeIIee MEXY MapKEepaMH.

[ 13



o J11st CKPBITHS/OTOOPaXKEHHS TAPaMETPOB, HCIIOJIB3YHTE KHOIKY
Hacrpoiiku (Settings):

Show Width
Show Period

Show Duty Cycle
Show Frequency

Show Byte

Show Timing Markers

Show Error

2.4.4 YcTtaHOBKa MapKepoB

o Kimknure Ha u3obpakenun metkd T1 wmm T2 (ubo mcnosns-
3yiTe KIaBUIIH «1» 1 «2%»)

e IlepemecTHTe yKa3aTelb MBIIIM Ha HEOOXOAUMYIO IO3HIIHIO.
VmeiiTe B BULY, YTO IIPU 3TOM COXPAHSETCS BO3MOXKHOCTSH IIe-
peMelleHus 110 AuarpaMMe U MacIITaOHpOBAHHS.

e KimMKHHTE AJI yCTaHOBKU MapKepa, IPH ATOM MBIIIb HE TOJDK-
Ha JIBUTaThCsL.

o JIns nepeMelneHus Mapkepa, KITNKHATE Ha HEM.

e Jlns OTMEHB! YCTAaHOBKM MapKepa, BEHIIOJIHUTE IIPaBBIA KIHK
m60 Haxkmute «ESCx.

2.4.5 OTKpbITME M COXpaHEeHue ceccumn

o Jliist COXpaHEHHUsI CECCHHU, KOTOPasi COACPXKHUT JaHHBIC, HAXMH-
te Ctrl+S (Cmd+S na MAC) mi6o BeIOepuTe 9Ty QyHKIUIO U3
MmeHto Options.

o Jluss COXpaHEHHsI CECCHM, COZCpXKAIIeH TONBKO YCTaHOBKH,
Haxkmure Ctrl+Shift+S (Cmd+Shift+S na MAC), 6o BbIOe-
pute 3Ty (yHKIHIO 13 MeHIO Options.

e Jlns OTKPBITHS ceccHH Jroboro Ttuma, mepersaure ee B I10,
60 Haxkmure Ctrl+O (Cmd+O na MAC), mu6o BbIOepuTe 3TY
¢dynkumio B MeHto Options:
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Open ession

Setings Crtesniftes | SweSesson

Setings &0ts  Cules Epor st

SoveScrsenshot
Sove ScreenRegion

Disiay in Heaadeciml
Prearences

This s thelatst vesion (1.5
Users Guide

G Feadback / Repor zcue

2.4.6 AKCNOpPT AaHHbIX

e Jlns odKcIOpTa JaHHBIX, BBIOEpUTE IIYHKT MeHI0 Options-
>Export Data (Ctrl+E):

Channels to Export

[Export all channels 2|

Samples to Export

[autime -]

Export Format

o 2
€5V Settings
[Include column headings -]
[Comma delimited ]
[Use timestamps [s] ™
[Output one calumn for every bit -]
[Output one row per change B3

o Kanansl 1t skeriopra (Channels to Export): BeiOepuTte, kakue
KaHaJIbI HEOOXOIUMO IKCIIOPTHPOBATH

e Bribopok mmst skcmopra (Samples to Export): ykaxure Bpe-
MEHHOH HHTepBal, 3a KOTOPBIH HEOOXOIUMO SKCIOPTUPOBATH
BBIOOPKU

e [Ipn HCIIONB30BAaHUM MapKepOB MOXKHO OKCIOPTUPOBATH
JIMIIb JAaHHBIC, 3aKII0UEHHBIC B MHTEpBAIe MEXKIy HUMHU. JTa
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OIIYS NOSIBISICTCS B MEHIO JIUIIb IPH 00OUX YCTAHOBJICHHBIX
Mapkepax.
Beixonnoii ¢popmat: nomunslii (Export Format — Binary):

Export Format

[Binary. -]

Binary Settings

[P =

[Output each sample in8-bit byte x]

o Bbl MOXeTe yKa3aTh, BBIBOAUTD JaHHbBIC Ul KaXI0i BBEIOOP-
KM, OO TOJBKO BBIOOPOK, OTJIMYHBIX OT IMPEIBIIYIIHX.
Wmeiite B Buay, 4TO eciii Bl BHIBOAUTE JIUIIb U3MCHEHHUS,
TO B (paiine mepen Kax0i 13 TAKUX BBIOOPOK JOIMHMCHIBACTCS
64-OUTHEII HOMEp BBIOOPKH.

o B ciydae, ecii SKCIOPTUPYIOTCS JJAHHBIC HE BCEX KAHAJOB,
HUMeeTCs BO3MOXXHOCTh BBIOpPATh - OCTaBUTh OMTHI B UX HC-
XOJIHBIX HOJIOKEHHUSX, COOTBETCTBYIOIINX HOMEPaM KaHaJIOB,
00 CIBUTATh BIIPABO JUIs 3aIlOJIHEHUS BCEX HEHCIIONb3ye-
MBIX ITO3UILIHH.

o MoxHO BbIOpaTh hOpMAT COXpaHEHHS Ka)X0M BBIOOPKH Kak
8, 16, 32, 160 64-6uTHOrO CIIOBA.

Bsixozanoii ¢popmar: VCD (Export Format — VCD)

o VCD ob6o3nauaer Value Change Dump (MaccuB 3HaueHHH 10
W3MCHCHHUIO), W SIBISCTCS OOLICIPHHSTHIM (OpPMATOM ISt
COXpaHEHHs LH(POBBIX JAHHBIX:

Export Format

[Ved ¥)

Bseixonnoii ¢popmat: CSV (Export Format — CSV):

Export Format

G x)
CSV Settings

[ =|

(Comma delimited ¥

[ =

[Output one column for every bit ¥)

[Output one row per change -]
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o Ilpu skcmopre B 9TOM (opMaTe JaHHBIC Pa3HEIAIOTCS 3aIlsi-
THIMH JIHOO 3HAaKaMU TaOyJIIIMH, 3TO CaMblii ymobodnTae-
MBI JUIS 9esoBeka opmar.

o OnnuoHaIbHO 100aBISIOTCS 3aTOJIOBKU CTOJIOIIOB JAHHBIX.

o Ucnonsayercss Homep BbIOOpKH (TO ecTh 1, 2, 3) mmbo Mo-
MeHTBl BpeMeHHu (To ecTb .00123s), mpencraBiseMoro Bbl-
60pKO. DTH JaHHbBIE HAXOAATCS B IIEPBOM CTOIOIIE.

o MoxxHO 00BEIUHUTH BCE 8 KAaHANOB B €AUHOE YHCIO, OO
MOJKHO JKCIIOPTHPOBATh Ka)XKIBIl OUT B OTAEIBHOCTH, KaX-
IIBIH B CBOEM CTOJIOLE.

0 MOXXHO 3KCIOPTHPOBATH BCE BBHIOOPKH, JIMOO JUIIb T€, YTO
H3MEHUIIH CBOE 3HAUCHHE.

2.4.7 CoxpaHeHMe KONuM IKpaHa

o Uro0bl MOJIyYHTH KOIUIO BCErO 9KpaHa HMPUIOKEHHUS OO ero
9acTH, U JaJiee COXPAHUTHb ero B (ailn 1mbo CKomMpoBath B
Oydep oOmeHa, ucnonk3yiite GyHKIuU 13 MeHo Options, 1160
couetanus kiasuir Ctrl+], Ctrl+Shift+1:

Save Screenshot > To File Ctrl+]

To Clipboard  Ctrl Shift+I

Save Screen Region >

2.4.8 Bbi6op npeactaBneHus (Hex, Decimal, u 1.4.)

o lcnonp3yiite myHKT MeHI0 Options (00 KiIaBUIIM OBICTPOTrO
BBINIOJIHEHHUST KOMAHA) IS OBICTPOrO NEPEKIFOYCHUS MEKIY
pasnu4HBIMU (hOpMaTaMH IIPEACTABICHHUS YHCEI:

Open Session culs0
Save Session

Bxport Data

Save Screenshot

Save Screen Region

Display in Hexadecimal Binary. Ccul+B

Preferences. Decimal ctrD
This i the latest version (115 Heradecimal  Cti+H
Ascii Ctien

Asci&Hex  CtlsShiftsA

User's Guide

Give Feedback / Report ssue
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2.4.9 PaboTa c aHanu3aTopamMu NpPOTOKOJIOB

L4 IIJ]H I[O6aBJ'IeHI/I$I aHajaus3aTopa IIpOoTOKOJIa, BLIGepI/ITe HE0bX0-
I[PIMl)Iﬁ 13 MEHIO Ha ITaHEJIN aHAaJIn3aTOPOB!:

¥ Analyzers

CAN

2c
125/PCM
1-Wire
Async Serial
SPI

UNI/O

e AHanmu3aTOpPH! IIPOTOKOJIOB MOTYT HMETH OOIIHE BXOABL, YTO B
HEKOTOPBIX CITydasiX MOJIE3HO, HallpuMep,— B aHanm3aTope SPIL.

e Ilocne no6aBieHHs/peJaKTHPOBAHUS aHAIN3aTOPA, OH aBTOMA-
THYEeCKH 00pabaThIBaeT BCe HAKOIUICHHBIE B KaHAJIE JaHHEIE.

e Jlns SKCIIOpTa JaHHBIX U3 aHAIM3aTOpa, HEOOXOAUMO HaXKaTh
MaJeHbKYIO HKOHKY PSZIOM C HEM (CpPEIHSS KHOIKA):

¥ Analyzers

CAN
Export as text/csv file

e Ecim H606XOI[I/IMO HU3MEHHUTh NPEACTABICHUE YUCEII Ha JUC-
T1JIE€ KOHKPETHOT'O aHaJIn3aTopa, 3TO JOCTYITHO U3 MEHIO yCTa-
HOBOK aHaJIM3aTopa:

Edit Analyzer
Display using Global Sttings > | ' Global Settings

Binary

Decimal
Hexdecimal
At

Asci & Hec
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2.4.10 CkpbiTHe, OTOOpaxeHue, NnepecTaHOBKa KaHarnoB

e Hemncnonb3yeMble KaHAIBI MOXKHO CKPBITE. OTMETBTE, YTO TO
HE NIPUBEIET K YBEIUUCHHIO MaKC. YaCTOTHI CEMILIIMPOBAHUSL.

e HapenuTe ykasaTesb MBIIIM Ha METKY KaHaJa - HOSBUTCS BBI-
najatomee MeHto. Kanamsl MoxHO ckpbith (Hide), moxasats
(Show) nnu mepecTaBuTh UX B ApyroM nopsiake (Move):

Hide this channel

1~ Channel 1
Show all channels above me

2- Channel 2 Move all channels below me
Reset

3- Channel3

Options

e llHOrma MOXET IOHATOOHTHCS BEPHYTh YCTAHOBKH IO yMOJI-
YaHHIO, M, YTOOBl HE yCTAaHABIMBATh HX BPYYHYIO, OIHA 3a
Ipyroii, uernonb3yercs komanna Copoc (Reset):

Hide
Show

1-Channel 1

2- Channel 2 Move

Reset | everything

Channel 3
e channel names

4- Channel 4 channel ordering

T — channel visibility
P

trigger

e Jlnsi OCBOOOMKIEHHUsS [ONMOJIHHTEONBHOTO MeCTa Ha DKpaHe,
MOJKHO CKPBITH KaK OTOOpa)KCHHE MMEH KaHAJIOB, TaK M Ha-
CTpOEK TPHUITepa. DTO HPOH3BOAUTCS IIPH MOMOIIU COOTBETCT-
BYIOIIETO ITYHKTa IToaMeHto Options:
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Hide
Show

Move
Reset

Options Show Trigger
Show Channel Label

2.4.11 Pa6oTa c BKnagkamm

Hanaue BKJIaJIOK ITO3BOJIACT 3aXBaTbIBATh HECKOJIBKO CepI/Iﬁ

JaHHBIX U B I[aJ'II;HefIIlICM 6I)ICTp0 TIEPEKIIIOIATHCA MEXKY HUMU.

Bxuanka 3axsata (Capture Tab).

Camoe riaBHOe, YTO HEOOXOAUMO 3HATH IPH paboTe ¢ BKIAA-
KaMHd — 3TO TO, YTO 3aXBaT JAHHBIX MOXKET HPOH3BOIUTHCS
b 13 BKIaaku «3axsat» (Capture Tab), orobpaxaemoit co
3HAYKOM JIMH3BL:

Q

JlobaBieHne HOBBIX BKJIATOK.
ITocne Toro, kak IPOM3BEICH 3aXBaT JAHHBIX, BUJ BKJIAJIKH
«3axBatry» H3MEHUTCs, — COOKY noOaBUBHTCS KHomKa. HaxaTtne
Ha 3Ty KHOIIKY IIepeHeceT JaHHbIe U3 BKIANKU «3aXBaT» B HO-
BYIO, COOCTBEHHYIO BKIIAJIKY:

[ 20



e
15- Channel15 i T

12 MHz, 1 M Samples [1]

. HepeI/IMeHOBaHHB BKJIaZIOK.
HazBanue BKJIAIKU MOXXHO OTPEAAKTHPOBaTh, KIMKHYB Ha HEM
MBIIIBHO. OTMC’I'I)TC, 9TO Imepe€n peaaKTHUpPOBAHHUEM HWMEHH,
BKJIaJIKa JTOJDKHA OBITh AKTHBHA:

IIJISI COXpaHEHUSI HOBOI'O UMEHU H€06X0,I[I/IMO HaXxaTb ((BBOI[))
160 KIIMKHYTb BHE MOJISI PEAAKTUPYEMOI'O TEKCTA:

e —————————————
15- Channel15 il

some data I collected

. HepeCTaHOBKa BKJIaJOK.
HOpSII[OK CJICOOBaHUA BKIAJOK MOXKET OBITH U3MEHEH Ha HE00-
XOHHMLIﬁ IIyTEM NNEPETACKUBAHU S

3&KpI>ITI/Ie BKJIaTOK.

BKH&I[Ky MOXKHO 3aKpbITh, HCIIOJIB3Yysl €€ MEHIO. 9T0 I[CI‘/'ICTBI/IE
HE MOXET ObITh OTMEHEHO, II03TOMY IIpU H606XOI[I/IMOCTI/I y6e-
JUTECH, YTO BBl COXPAHUIIN CECCUIO IIPE 3aKPBITHEM.

o KommupoBaH#e yCTAHOBOK MEXY BKIIAJKaMH.
CrenaHHbIe OTHAXIBI U3MEHEHUS B OJHOI BKJIaJKe MOXKHO IIe-
peHecTH Ha JIpyryio BKIaaKy. JlIs 5TOro B MEHIO BKJIAJOK He-
obxomumo BeOpaTh «Komuposats» (Copy). K mpumepy, ecmu
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HUMEIOTCSI HACTPOCHHBIC aHAJIM3aTOPhLI B OL[HOP’I BKJIIAJIKC U HE-
06XOI[I/IMO IIpOoaHAIM3UPOBATE C UX MMOMOINBIO JaHHBIE B IpYy-
FOﬁ, MOXHO HUX CKOIIMPOBATH. Hy)KHO HUMETh B BUAY, UTO IIpU
OTOM BCE€ aHAJIU3aTOPbI, UMEBIINECA BO BKJIAIKE paHEE, 6yI[yT
3aMCHCHBI!

o Coptre T
totabmydata set 2

BxtaJiku 1 COXpaHEeHHUe JaHHBIX.

Ipu coxpanenunn ceccun (Options->Save Session->settings &
data), coxpaHseTCs JUIIb CECCHS, CBS3aHHAS C TEKYIIeH aKTHB-
HOM BKsIaakoi. Ha maHHBI MOMEHT IOKa elle HeT BO3MOKHO-
CTH COXPaHEHHUs BCeX BKIAJOK OJHOBPEMEHHO, TUOO COXpaHe-
HUSL BCEX MX B OJMH 001wmii (haiin — Habop ceccun. B Oyayiiem
IUIAHUPYeTCs JOOABUTH TaKyl0 BO3MOXKHOCTh

IMepekroyeHe MEXY HECKOIKIMH aHATH3aTOPAMH.

XOTsI BO3MOKHOCTH OJHOBPEMEHHOTO OIPOCa HECKOIbKAX
aHanmu3aTopoB HeT, IO obecrieunBaeT BO3MOXHOCTh BBIOOpa
Juist pabOTHI OTHOTO M3 HECKOJBKHX MOJAKIIOYEHHBIX TPHOO-
POB, 9TO B HEKOTOPBIX CIIyYasix MOKET OBITh MOJe3HbM. Eciu K
KOMITBIOTEPY MOAKIIOYEHO 0OJIee OJHOrO AHAIH3aTOpPa, B MEHIO
Options mosBIsIETCss  TOMONHUTENbHBI myHKT Connected
Devices:

Open Session Cculs0

Save Session
Save Screenshot
Save Screen Region
Display in Ascii

Connected devices

v DemoLogic

Preferences Demo Logic 16
This is the latest version (1.1
User's Guide.

Give feedback / reportissue

[ 22




3. CanT coobuecTBa Saleae

3.1 NMakeTbl SDK npu6opa u AHanusaTopoB

JocrtynHel kpocc-muiatdopMennsle makerst SDK, Hammcan-
HBIE Ha c++, I IIOYYeHUs] HU3KOYPOBHETO JOCTYIA K IpUOopy
U JUIS HAIIMCAHUS IUIATHMHOB — IIOJIB30BATEIbCKUX aHAIN3aTOPOB
npoTokoioB. Joctyn k SDK MOXHO HOIY4uTs ¢ caifiTa coodue-
crBa: http://community.saleae.com/

3.2 ®opym

IICJ'H/ITI)CS[ UACIMHU U np06neMaMn, a TakKK€ MNOANCPKUBATH
KOHTAaKT C APYIrUMH I10JIb30BATEISAMHU, MOKXHO Ha q)opyMe caiita

coobiectBa: http://community.saleae.com/

3.3 bara-penusbi MO

IMepuomudeckn BbITycKaloTcss HOBbIe pemussl [10, koTopsle,
10 MHEHHIO Pa3paboTYyKa, TOTOBBI K BBIIYCKY, HO UMEIOT HEHY-
JIEBYI0 BEpPOSTHOCTH a0paboTok. UTOOBI HE pacHpoCTpaHSITh
OI00HBIe Pelu3bl Cpa3y cpequ OONBIIOro KOIMYECTBA IIOIB30-
BaTeliell, OHH BCErJa IOCTYIHEI Ha caiiTe coobmecrBa. OOBIMHO
TaKHe PENU3bl OKa3bIBAIOTCS BIOIHE CTAOMIBHBIMH M 00IafaroT
HEKOTOPHIMU (PYHKIIUSMH, HEJOCTYIIHBIMHU B TEKYIUX PeIH3ax.

4. BO3MOXHble HencnpaBHOCTHU

Ipu HajulexaleM HCIOIB30BaHUK HPUOOpa, OH CIIOCOOCH
COXpaHATh PabOTOCIIOCOOHOCTh B TEYEHHE JUTHTEIBHOIO BpEMe-
H. [10 BO3HUKIINM BOITPOCAM MOXHO 00paINaThCs K IPOM3BOMH-
TEJII0 110 AJICKTPOHHOM moute: 6lab@ukr.net mmbo uepes dpopmy
Ha caifte: www.6-lab.com
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