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1. BBeneHune

B HacToAwem PykoBoacTeBe Mo akcnnyaTauMu gaHoO onucaHue U anroputM paboTbl C
nporpaMMHbIM o6ecneyeHmemM DigiScope v1.4.0.

1.1 HasHaueHue

MO npegHa3Ha4vYeHo 414 BbINO/IHEHMA CneayroLWMX GYHKLNNA:

® MOAKMHOUYEHME K YCTPOMNCTBAM cepumn «na>xmtansep»;

e 06HOBNEHME NMporpaMMHoro obecrneyvyeHns yCTPONUCTB cepun «dnaxkntansep»;
e HacTpoWka nporpaMMHoOro obecnevyeHna ycTponucTB cepun «dnokntansep»;

e ynanéHHoe ynpasneHune yCTponcTBaMu cepumn «dunaxxmtansep»;

e nony4vyeHne mn obpaboTka pe3ynLTatoB M3MEPEHUN, MONMYUEHHbIX OT YCTPOWCTB CeEpuUmn
«Anp>kntanzep»;

® 3anncb pe3ynbTaTtoB M3MEPEHMIN, NOYHYEHHbIX OT YCTPOMUCTB cepun «dng>Kutansep», B
dannbl;

® YyTeHWe pe3ynbTaToB UBMEPEHUN U3 paHee 3anncaHHbix Gannos.

1.2 YctaHoBka DigiScope

MO ™MoxeT OYHKUMOHMpPOBATb MoA YNpaBAeHUEM CAeayrLUX OrnepaLnoHHbIX CUCTEM:
Windows 10, Windows 11, Linux.

Ons yctaHoBkuM MO Ha KOMMbOTEP HEOHXOAMMO BbINO/THUTL CNEAYOLLNE AENCTBUA:

1. Bkntountb MKy goxkgatbca oKOHYaHUA 3arpy3ky onepaumoHHOM CUCTEMBI.

2. 3anyctunTb ycTaHoBOYHbIN dann digitizer_setup_1.4.0.exe oT UMeHN agMUHUCTpaTopa.
3. CnepoBaTtb MHCTPYKLMAM MacTepa yCTaHOBKU.

Ha akpaHe npueetcTBua Haxkmute Next.



Yecranoeka DigiScope

JoBpo noxanosaTs

[oBpo noxanoeate B macTep ycraHoekwn DigiScope.

MNext Briiitin

OKpaH NpuBETCTBMA MacTepa ycTtaHoBKM DigiScope

YKaxknute kartanor yctaHoBku DigiScope mnm octaBbTe Npeanio>XXeHHbIM N0 yMOAYaHUIo,
3ateM Haxkmunte Next.

« Yeranoeka DigiScope

Katanor YCTaHOBKW

YkamunTe katanor gna ycranoekn DigiScope,

C\\Digitizer_LLC\DigiScope OBzop...

MNext Cancel

Bbibop kaTanora ycTaHOBKM

BbibepnTe KOMMOHEHTbI ANA ycTaHOBKU. 1o yMonuaHuio ycTaHaBiMBaeTCA NpUIoXXeHue
DigiScope BmecTte ¢ ROOT runtime. Ecnn B cucteMe yxxe yctaHoBneH Habop 6ubnmnortek
ROOT framework, o9 sKOHOMUKM MecTa Ha XXEeCTKOM AUCKE MOXXHO CHATb BblAeneHune C
KOMrMoHeHTa. [1pn HeobxoaAMMOCTN N3MeHUTE Habop KOMNOHEHTOB N HaXkMuTe Next.



< Ycranoeka DigiScope

Bribop KOMNOHEHTOB

|-|IZDKEJ'I:,."I.:‘iCTEr BblﬁEFIMTE KOMMOHEHTBI, KOTODbIE Bbl XOTUTE Y CTAHOBEWTh.

BoiBpate ~ |I'Icu-:r. DigiScope application

~ DigiScope
ROOT runtime

3TOT KOMAOHEHT 33HMET
npubanzntensHoe 673,68 MB Ha
HECTKOM GUCKE,

MNext Cancel

Bbi6Op KOMMOHEHTOB YCTaHOBKM

Bbl6epVITe nanky B MeHHKO <<I'Iy0|<» AnAa ApnblKOB nporpamMmmbl Ui oCtaBbTe€ 3HaA4YeHMeE Mo
yMO/14aHunto, 3aTeéM Ha>XXKMNTE Next.

« Yeranoeka DigiScope

Apnblkk men "TMyck”

BeiBepuTe nanky B mexre «[Tycks 4nA pasmeLLEHNA ARABIKCE Nporpammel. Ytobel
CO3AaTE HOBYHD MAMNKY, BEEAUTE EE UMA,

DigiScope

Accessibility ~
Accessories

Administrative Tools

Cursor

DigiScope

Digitizer_LLC

MNext Cancel

Bbi6op nanku apnblkoB MeHto «[Tyck»

Ha akpaHe roToBHOCTU K YCTaHOBKE NPOBEPbLTE CBEAEHUA U HaXkKMNTe YCTaHOBUTD.



< Ycranoeka DigiScope

Bcé roToBo K yCTaHOBKE

Mporpamma yCTaHoBKKM FOTOEA HavaTe ycranoeky DigiScope Ha Baw komnetoTep. Jna
ycTaHoekn notpedyerca 673,68 MB auckoBoro npocTpaHcTea.

YeranoenTe Cancel

loToBHOCTL K ycTaHOBKe DigiScope

Joxautecb 3aBepLieHnAa KonnpoeaHMA U pacnakoBkn KOMIMNOHEHTOB.

Ycranoeka DigiScope

YcraHoeka DigiScope

R -

Pacnakoeka KOMMOHEHTOB...

11z & cnepaunm 3aBepLIEHBI

CrpeITe geTanu

Wzenevenne «1.4.0.7imageformats. 7z» ~
Mzenevenne «1.4.0.7tls.7z=

Mzeneuenue «1.4.0.7platforms. 7z»

WMzenevenne «1.4.0.7networkinformation. 7z»

Mzenevenne «1.4.0.7styles. 7z

Mzeneuenne «1.4.0.7translations. 7z»

Mzenevenne «1.4.0.7iconengines. 7z» W

¥cTaHoBNTB Cancel

Xopg yctaHoBkuK DigiScope

lNocne 3aBepLUeHNA ycTaHOBKK Ha>kMmuTe Finish.



Yecranoeka DigiScope

3aeeplieHve ycTaHoskKk DigiScope

Hasaante «Finishz gna eexoga uz macrepa DigiScope.

3aBeplueHue yctaHoBku DigiScope

4. Tlo oKOHYaHUK NpoLeccayCTaHOBKM yCTaHOBUTb Habop 6mubnmnoTtek Microsoft Visual C++

Redistributable, ecnv oH el He yCTaHOB/EH.

‘j’_# Mporpamma ycradoskn Microsoft Visual C++ 2015-202.. — *

Microsoft Visual C++ 2015-2022
Redistributable (x64) - 14.42.34433

M

YCNOBHA NMULIEH3HW HA NPOrPAMMHOE OBECTEYEHHE
MICROSOFT

CPE1A BbINOMHEHHA MICROSOFT VISUAL C++ 2015-2022

HacToAwKre yCnoBUA NULEHIWK ABNAKITCA COTNalleHWeM Mexgy

A OPHUHUMAHD YCAOBWA MLEHINK

YcTaHOBKWTE

YctaHoBka Microsoft Visual C++ Redistributable

Ecnn Habop 6ubnmnotek 6bin yCcTaHOBNEH paHee, 3TOT LIar MOXHO MPONyCTUTb, Ha)kas

KHOMKY «3aKpbITb».

MNpeanynpexaeHne

[Ona koppekTHoM paboTbl NPUAOXKEHUA HeEOH6X0AMMO BbINONHUTL Nepe3arpy3ky K.



2. [padunueckmnn nntepdenc DigiScope
MNonb3oBaTtenbckn nHTEeppenc npeactaBnaet cobor OKHO, COCTosALLEE N3:
1. rnaBHOro MeHto cnesa (NaHenb ynpasneHus);

2. Bknapok U3 yctponcTtea 1 U3 dpanna ans Bbibopa UCTOUHMKA AAHHbBIX;

3. naHenn UCTOYHMKA AaHHbIX: CEPUNHbIM HOMEpP YCTPOWCTBA, CTaTyC coeaMHEHUA, KHOMKU
MopxknounTtb, Uamepuntb U UHDOpMaLUA;

4. pabouyero nona pAnnad OKOH HacTpoeKk, ocuunnorpada, aHanUTUKU W APYyrux
MHCTPYMEHTOB.

%7 Untitled - DigiScope 1.4.0 - o X

N

Wa ycTponcTea W3 dpaina

R d125-x16-emu

Cepuinbiit HOMep 3
@  Onumovewo P F NoaxniounTs

O6wmn Bmng nHtepdenca DigiScope

2.1 [naBHoe MeHo DigiScope

maBHOE MeH0 BKKOYaeT cnegyrowime aziIeMeHTbI:

onemMeHT HasHaueHune

«HacTponkmu [Jobaenaer B paboyee Nosne OKHO HAaCTPOek
NPOLUMBKMN» NPOLUMBKN YCTPOWNCTBA.

«HacTtporiku [ob6aBnaet B paboyee Nose OKHO HAaCTPoOeK 3anuncum
COXpaHeHuA» OaHHbIX B pann.




aneMeHT Ha3HaueHue

«OKHo ocumnnorpada» | [lobapnaet okHoO ocuunnorpada ana otobpakeHusa
pe3ynbTaToB U3MEPEHUIN B peanibHOM BPEMEHW NN
paHee 3anncaHHbIX U3MEPEHUN.

«Tabnuua naHHbIX | JobaBndaer Tabnuuy napaMeTpoB  TEKYLLUMX

ocuunnorpada» M3MepeHnn, He oTobpaxkaeMblx Ha rpaduke
ocuunnorpada.

«AHanuUTnKa» OTKpblBaeT MEHK WHCTPYMEHTOB MOCTPOEHUA

PSD- n PHA-cnekTpos.

«TeKyLLMn NPoeKT» OTkpbiBaeT BCMMbIBAKOLEE MEHKO Npoekta u
[OCTYyN K CTpaHuLe TEKYLLLEro npoekTa.

«Hactponkmu OTtkpbiBaeT o060LMe HaCTPOMKM U  HaACTPOUKMK
nporpamMmbl» nHTepdenca DigiScope.
«YBegoMneHusa» OTtkpbiBaeT naHenb JleHta cobbiTM  coO

BCnabiBavoLnMmn ypegoMneHnNamn.

KHonkn HacTponku npowineBku 1 HacTponkn coxpaHeHua A0CTYMNHbl TO/IbKO Ha BKaakKe
N3 yctponctBa. OkHa ocuwmnnorpada, tabnuubl gaHHbIX ocuunnorpada u aHanUTUKK
[OOCTYMNHbI Tak>Ke Npu paboTe ¢ pannamu.

KHonka AHannTuka oTKpbiBaeT MEHIO C ABYMSA pPeXXMMaMU:
e PSD cnektp — noctpoeHune PSD-cnektpa (Ctrl+G);

e PHA cnektp — noctpoeHue PHA-cnekTpa (Ctrl+H).

2.2 [laHenb NCTOYHMKA AaHHbIX

YnpaBneHne WCTOYHMKOM [AaHHbIX OCYLLEeCTBNAEeTCA nepeknyeHneMm Bknagok W3
ycTponcTBa 1 U3 panna.

Wz ycTpoicTea W3 chainna

AR d125-x16-emu

CepuilHLIA HoMe|
B  Orxnoueno p P MNogknouuTs

lNaHenb NCToYHMKa gaHHbIX: BKNnagka «N3 yCTpOVlCTB&»

Mpu BbiGOpe BkNagkn W3 ycTpomcTBa pabota BbINOMHAETCA C YCTPOMCTBAMMU,
NoOAKNHOUEHHBIMU K NoKanbHOM ceTu. Bce obHapy>XeHHble yCcTponcTBa oTobpaykatoTcsa B
naHenw. [na BbibpaHHOro yctponcTea otobpakaetcsa nosie CepumnHbii HoMep.

CraTyc ycTponcTBa B NaHenn NnpuHmMMaeT 3HaueHns OTknrouveHo nnn MoaknoueHo.



KHonka MoAaknouuTb BbIMOMHAET MNOoAK/IOUYEHME K BbiBpaHHOMY yCTpOMCTBY. Bo Bpems
YyCTaHOBMEHUA COeANHEHUs Ha KHomnke oTobpaxkaetca TekcT MonbiTka NogKaUYeHus.
Mocne ycnewHoOro noakntoyeHua cratyc MeHseTcA Ha MopaknouveHo, KHoMka MeHseT
nognuce Ha OTKNOUUTB, a KHoNMkK UaMepuTb n UHPopMaLma cTaHOBATCA AOCTYMHbIMU.

KHonka WN3aMeputb 3anyckaeT M3MepeHUsa B COOTBETCTBUMU C TEKYLUMMW napameTpamum
NpPOLUMBKU yCTpoKcTBa. Bo BpeMsa naMepeHuns noanncb KHOMKU MeHaeTcAa Ha OCTaHOBUTD.

KHonka UHdopMauma oTKkpbiBaeT naHesnb cBeaeHn o6 yctponcTee.

Mpun BbibOpe Bknagkn U3 ¢amna paboTa BbiMoNHAETCA C paHee 3anncaHHbiMK darnamu.
BMecTto KHOMOK ycTponctBa B naHenu otobpaxkaetca obnacTtb Bbibopa dannoB c
3aronoekoM ®awvn pgaHHbIX OCLWUANOrPpaMMbl.

W3 ycTponcTBa M3 cpaina

1 Cr") MNepeTawwute hain cioga unu BeiBpaTts...  bin, root 1

MaHenb NCTOYHMKA AaHHbIX: BKnaaka «M3 parna»

Ons Bbibopa d¢anna ana Bocnpou3BeAeHUs HeobxoamMo nepeTawnts Gpann B OKHO
nporpaMmbl C 3a>kKaTor N1eBOW KHOMKOW MbILlLK 6o BbIBpaTb parn B ANanoroBoM OKHe Mo
Ha)xaTuio KHonku Beibparb....

B Tekywen Bepcum DigiScope paonAa BOCNpoOM3BEAEHMA [LOOCTYMHbI TONbKO dalnbl,
3anucaHHble B popmaTtax NATIVE n ROOT (pacwmnpeHus .bin un .root).

2.3 lNaHenb nudpopmaummn 06 yctponcTee

Mpn HanMUMM NOAKNOYEHHOIO ycTpocTBa KHomnka MHdopMauma ctTaHoBUTCA aKTUBHOM.
Mpw HaxkaTnK Ha Heé oTKpbiBaeTcA NaHenb [ietanm yctpomncrea.

%1 Untitled® - DigiScope 1.4.0 - o X

V3 yerpoicTaa

Oetanu ycTtponcrtea

d125-x16-emu 123456789

d125-x16-emu @ om0
TexHuyeckue XxapaKkTepucTuku

Napamerps AUN KonuuecTtso kawa
125 MHz, 14 bits 16

Cepuitbiit Homep CocTonmme ycTpoicTaa
57920 ok

Mpowwuska

Bepcus FPGA Bepcus ARM
0.0.0 05103

Bepcus
149

OGHOBMTL NPOWMBKY >

MNaHenb «[etanu yctponcTea»



B atom naHenn otobparkaetcA nonHaa uHbopmauua o6 yctpomcTtese: Mopens, ID,
Mapametpbl ALM, KonuuecTBo kKaHanos, CepunHbii HoMep, CocToAHME YCTPOMCTBA, a
Takoke ceegeHus o npowumeke (Bepcua FPGA, Bepcua ARM, Bepcusa npotokona).

KHonka O6HOBUTb NPOLUMBKY OTKPbIBAET OKHO OOHOBNEHMA NPOLLUMBKM YCTPOWCTBA.

2.4 Paboumne nonAa

Kaxkpaa Bknagka B NaHeNnmM MCTOMHUMKA AaHHbIX MMeeT cBOé pabovee none. KoHpurypaumum
N3 ycTponcTBa n U3 ¢panna He3aBUCKUMbI: OKHa, UX COCTaB U pa3Mepbl Ha 04HOM BKNagke
He NepeHoCcATCA Ha ApYryto.

Mpn HaXkaTUK KHONOK MeHIO B pabouyee nosne gobaBnaroTca:
1. okHO HacTpoWKu NpoLUMBKMU;

2. okHo HacTponku coxpaHeHuUs;

3. okHo Ocuunnorpad;

4. Tabnuua [aHHble ocuunnorpada.

Mpw Ha)xaTUK NYHKTOB MeHO AHanuTmnka nobaensroTca:

e OKHO nocTpoeHmna PSD-cnekTpa;

e OKHO noctpoeHmna PHA-cnekTpa.

CooTtBeTcTBYIOLLME OKHa MOMeLLalTcA B akTMBHoe pabodee none B 3aBUCMMOCTU OT
BbibpaHHONM Bknagkn (U3 yetponcTBa nnn U3 ¢anna). Nonb3oBartenb MOXXET HAacCTPOUTb
pacnonoXXeHne OKOH ANA KaXA40ro MCTOYHMKA AaHHbIX OTAENbHO, MCNOMAb3YA NON3YHKWN AA
MacLTabupoBaHus.
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C6pocure

Cuatuue nfinafnTauuny rofsimuik

Mpunmep KoHOUTypaunm okoH B pabodeM norne

KoHdurypauma okoH xpaHUTCA B ¢annie npoekrta M COXpaHAeTCcA aBTOMaTUYeCKM Mpu

pobasneHnn, yaoaneHnmn nnn nSMeHeHMm pa3mMmepa OKoH.

Mpwn Bbi6ope Bknagku U3 damna nyHkTbl MeHO HacTponku npowmBku 1 Hactponkun
COXpaHeHUA CTaHOBATCA HEeAOCTYMNMHbIMU. DTN OKHA HEBO3MOXXHO A06aBUTbL B pabovee none
Ona BocnponsseneHna nHpopmaumum ns damnna.

Jlto6oe OKHO B DGGOHGM nosie MO>XXHO OTKPENUTb B BNAE OTAE/TIbHOIO OKHA U NMPUKPENUTb

obpaTHO nepeTackuBaHMEM C 3a>KaToW NIEBOMN KHOMKOW MbILLW.
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3. 9kcnnyatauua NO DigiScope

3.1 NepBoHavanbHasa HacTpouKa

Kak TakoBasn, nepBoHayanbHaa HacTpomka 10 DigiScope He TpebyeTca. [Npu nogkntoueHnm
K NOKanbHOW CEeTM COBMECTMMOIO YCTPOWMCTBA ero uma 6yaetr oTobpa>keHO B MNaHenm
MCTOYHMKA OaHHbIX.

W3 yerpoiicTea 3 chaitna

AR d125-x16-emu
P

YCTpONCTBO B NAaHENN NCTOUYHMKA AaHHbIX
Ecnn ycTpoicTBO He oTobBpaXkaeTcsl B NaHeNnm, BO3MOXHbI crieaytoLme NpUYmnHbI:

e YCTPOWCTBO MNOAK/MHOYEHO HanpsaMyk K ceteBomy apgantepy [1K. ABToMaTnueckoe
npuceoeHmne IP-agpeca B nokanbHOM ceTn 06bIYHO BbIMOMHAETCA MapLLPYTU3aTOPOM, HO
npu NPAMOM MOAK/IKOYEHUN ero HeT. B aToM cnydyae Heob6x0gMMO BPYYHYHO yKasaTb B
HacTpoklkax ceTeBoro agantepa noaxogAwwmn IP-agpec pgna [MK. [Moaxogawmm
cumntaetca IP-agpec Bnaa 192.168.1.xxx, roe xxx — ntoboe uncno ot 1 go 255. Macky
noaceTn Heob6xogMMo ycTaHOBUTb 255.255.255.0;



Ceofictea: IP eepoun 4 [TCP/IPvd) ot
Ohwme

MNapamMeTpbl IP MOKHD HA3HEYETE GETOMATHMHECKM, ECIM CETh
NoALEPHMBSET STY BOSMOKHOCTE, B NpoTMBHOM cnydae y3HakTe
napaMeTpel I[P ¥ CETEBOrD AAMWHIMCTPETOPA.

(::1 Mony4nTe IP-agpec aETOMaTHHECKH

@ WMmone30BaTe cneayrowmni IP-agpec:

IP-aapec: | 192.168. 1 . 10 |

Macka noaceTH: | 255 .255.255. 0 |

(DCHOBHOIA LLUNHD3: | . . . |

Mony4uTe agpec DNS-Ccepeepa aETOMaTHHECKM

@ MononezoBaTe Cnegyiowme agpeca DNS-cepeepoE:

MpeanoqnTaemsll DNS-cepeep: | . . . |

ANBETEPHATHEHBLIM DMS-cepeep: | . . . |

[ |MNoaTBepanTE NapaMeTpal NPH BRIXOAE T pam—

HacTpowka IP-agpeca ceteBoro agantepa

ceteBon kabenb NOBPEXAEH UIN HEKOPPEKTHO 06XaT. Heo6xoaMMo 3aMeHUTb Kabenb
NN 3aHOBO 06XKaTb pas3bém;

nMmetotca npobnemsl ¢ ceteBbiM agantepoM K unm ero gpameepamu. Heobxogmmo
y6eanTbca, 4To YCTPOMCTBO onpeaenserca B Aucnetyepe yCTPoOWcTB. [pu Hannuum
npo6neM crneayert nepeycTaHOBUTb ApanBep UM 3aMEHUTbL CeTeBOV aganTep.



3.2 [NogkntoyeHmne K yCTPOUCTBY

1. Bbl6epVITe yCTpOVlCTBO B BerHeVI 4yaCcTn naHennm MUCTovHUKa AaHHbIX, Ha>XaB NeBYHO
KHOMKY MbILLW.

W3 ycTpoiicTea M3 cpaitna

d125-X16-emu @ owoms  Shrre

Bbibop ycTponcTBa B NaHen NCTOYHMKA AaHHbIX

2. Haxmute kHonky Mogknountb OnAa ycTtaHOBMAeHMA coeaunHeHuA. [loka coeguHeHune
yCcTaHaBMBAaeTCA, Ha KHOMke oTobpaykaeTcs TeKcT MNonbITKa NoAKAOYEHUA.

3. Y6eautecb, 4to ycTpomctBo nonydwuno ctatyc MopknroueHo. [locne ycnewHoro
noAKAOYEHUA KHOMKa MeHAeT nognucb Ha OTKAUUTb, a KHONMKM UsMeputb 1
NHdopMauma cTaHOBATCA AOCTYMHbIMN.

M3 ycTponcTea M3 chaina

d125x16-emu o rmee S

YcTponcTBO €O cTaTtycoM «[loakntoueHo»

OOHOBPEMEHHO KaXka0€e YCTPOMCTBO MOXET ObITb NOAKAOUYEHO TONbLKO K oaHoMy TK. Mpwn
MomMbITKE MOAK/IKOUYUTBCA K YCTPOWCTBY, NOAKMHOUYEHHOMY K apyromy K, 6yneTt BbiBeaeHoO
coobLieHure 06 oLwumbke.

YTo6bl 3aBEPLLUNTL COEANHEHUE, HAaXXMNTE OTKIKUNTL U NOATBEPAUTE AENCTBME B AManore
OTK/OYEHUA.



3.3 O6HOBNEHME MPOLLMBKN YCTPONCTBA

1. lNopgkntountecob KyCTpOVlCTBy, Kak ornmcaHo B pasaene «[MoakntoveHue K yCTpOVICTBy».

2. Haxmute kHonky UHPopMauma ana npocmoTpa ceefeHuin o6 ycTpomncTee.

W3 yctponctea W3 cpanna

d125-X16-emU @ fmee S Cormen) (D (D)

KHonka «MHbopMauma» B naHenn NCToOUHUKA OAaHHbIX

3. Haxxmunte kHonky O6HOBUTb NPOLIMBKY B OTKPbIBLUENCA NaHenu «[letann ycTponcTea».
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M3 ycrpoiicTaa

Hetanu yctponcrea

d125-x16-emu
Mopens [}

d125-x16-emu 123456789
Cepunnbin
d125-x16-emu © rmowacee 00

TexHU4YecKue XxapakTepucTukn

Napamerpst AUN Konuuecreo kananos
125 MHz, 14 bits 16

Cepuithbiit Homep Cocrosmue ycTpoicTea
57920 Ok

MpowuBka

Bepcun FPGA Bepcun ARM
000 05103

Bepcus npoTokona
149

O6HOBMTE NPOWMEKY )

KHonka «O6HOBUTb NPOLLNBKY» B NaHenu «[letanu ycTponcTea»

4. B oTkpbiBLIEMCA OKHE O6HOBMEHME NPOLIMBKU ANA ... Bbibepute dann npowineku (.df):
nepetawimTe ero B o6nactb @ain npowwneku yctpomctea nnbo Haxxmute Boibparb....
®ann .df Takke MOXKHO NepeTaLinTb HeENoCcpeacTBEHHO B OKHO DigiScope — oTkpoeTcsa
CTpaHuuUa 06HOBNEHNA NPOLUMBKMN.
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W3 ycrpoictaa W3 dpanna

CepunHbin HOMeEp
d125-x16-emu « e S () 2D (2D

O6HoBneHue npowwuskn ansa d125-x16-emu

Boi6op ¢parna npownBkm

5. lpoeepbTe MHPopMaumto o panne B 6noke UHPpopmauua o npowmeke (Bepcus, Oara,
OnucaHue, Xell) n HaxxMUTe 3arpy3uTb.

6. lNoareepaunTe 3arpys3ky, Haxxas [a.

B cnyuyae 3arpy3ku NOBpeXAEHHOro WAM HecoBMecTMMOro darina npoluvBKM B Mone
nHoopMmaumm o danne noaButca coobuieHne o6 owmbke (HanpuMmep, HeBepHoe
pacwumpeHue, owmbka UTEeHMA WM MNoBpeXAEHHbIN dann). [nAa ounctkm nona wu
nocneayroLlen 3arpyskm gpyroro danna HaXMuTe 3Ha4YoK OBHOBMEHMA crnpaBa oOT
coobuieHuna. 3atemM BoibepuTe UK nepeTawinTte gpyrom dann.
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W3 ycrpoicrea W3 danna
d125-x16-emu @ mweee o =25
X
O6HoBneHue npowwuskn ansa d125-x16-emu
[ @ broken.df df ®aiin nospexaes ]

CoobLieHmne 06 owmbke npu NoBpexxgeEHHOM dainne NPoLLMBKA

Mpwn 3arpy3ke KOppekTHOro ¢parna coobuieHmna o6 ownbke He nosaBnsaeTcA, a otobpaxkaetca
OOMONHUTENbHAsA MHPOPMaLLMA O NPOLUMBKE: BEPCUA, AaTa, ONnncaHme 1 xeLd.
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M3 ycrpoicTea W3 daina

d125-x16-emu & rweae o (omanon ) (.

X
O6HoBneHue npowusku ansa d125-x16-emu

[D good.df 11,7 MB o ]

WUHdopmaumsa o npowimske

Bepcus 1.00

Aara 2025-05-05

Onucanme Firmware update

Xaw 0c25bdebaa3c7 1b417a2082286330016

NHdopmMayma o KOppekTHOM dpannie NPoLLUNBKN



NMporpammHoe obecneveHune DigiScope Bepcua: 1.4.0
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Bbl X0TUTE OGHOBUTL NPOLIMBKY?

Bol yBepeHs!, 4To xotute b 3arpyaky Hay ) ?
Mocne 3arpyaku HaBop AaHHLIX ANA NIMEPEHUI A MOXET BbiTb IMEHEeH.

MoaTeep>xaeHMe 3arpy3km NPOLLUNBKM

MNpeaoynpexaeHune

B npouecce 3arpy3kun o6HOBNEHNA YCTPOMCTBO AOMKHO 6bIThb BK/IFOUEHO M MOLKMHOHYEHO
K nokanbHon cetn. Ecnn yctponcteo 6yaeT BbIK/IKOUEHO WMAW NOTEPAET COeANHEHME C
NoKanbHOM CETbIO, OHO BOCCTAHOBMUT CTapyto BEPCUIO MPOLLNBKU U3 PE3EPBHOM KONUN B
naMATM yCTPOMNCTBA.

Mo OKOH4YaHMK 3arpys3km MPOLUMBKM KHOMKA MNPUHMMaET CcocCToAHMe 3arpy>keHo, a
YCTPOMCTBO HeEObxogMMo nepesarpy3nTb, UTobbl M3MEHEHUA BCTynuan B chny. O6 aTom
6yoeTr nokazaHo WHPOpPMaUMOHHOEe coobLleHMe C npeanoXeHmeM  BbiMONHUTb
nepesarpysky.



3.4 HacTtpowka napaMeTpoB NPOLLUNBKU YCTPOUCTBA

Ona HaCTpOﬁKVI napamMeTpoB NpPoLWNBKM MNOAKTHOYNTECDH K LLETIEBOMY yCTpOVICTBy N HaXXMNTE

KHONKy HacTponku npowmnBku E B MeHto cneBa. B pabouee none 6ynet no6aBneHoO OKHO
HaCTPOEK MPOLUMBKM.

Ecnn ycTponcTBo He BbiGpaHO MM He MOAKMNOYEHO, B OKHe oTobpaxkaeTca cooblieHue
YcTponcTBO He Bbi6paHo. Bo BpeMsi akTUBHOIO M3MepeHUs peaakTMpoBaHue HacTpoek
HenoCTynHo: oTobpaykaeTca npeaynpexaeHve BoinonHAaeTca usMepeHue.

OKHO HacTpoeKk MPOLUMBKM COAEPXKMT HECKONbKO Bkagok. Bknaaka Device cogep>Xut
obLe HaCTPOMKU YCTPOMCTBA, HE OTHOCALLMECA K KakoM-nnbo KOHKPETHOM MpOoLUMBKeE
nanc.

OctanbHble BkMagku copepxkaTt cneundpuueckme HacTpPoOMKM ANA KaXKAOoW NpPOLUMBKM,
OOCTYNMHOW Ha ycTpowncTtee. Bknagkm cneunduyeckmnx HacTpoek CTaHOBATCA aKTUBHbIMU
npu Bbibope cooTeeTcTBytoWlen npowwmekn B nosne MpowwuBku MJIUC. Konuuectso wu
coaep>XXmMoe BKIagoK MOryT OTAnM4yatbCA B 3aBUCUMMOCTM OT KOHKPETHOW Mogenwu
yCTpoOncCTBa.

Ons Bbi6opa npownekm MNJINC aaXkabl HAXKMUTE NEBON KHOMKOW Mblln none MpowuBkn
MJINC B cTtonbue 3HaueHuUe.

—
Device PHA PSD Waveform

Value
=

I Mpownsku MNIAC PSD I

Pesum maKcHManbLHOW 3arpy3km

KonuuecTso cobbiTvil B nakete 1
BKMounTb MHO 0 coBbITUAX D
BrkniounTh cnexTp

BKMIOYHTE NPOBEPKY AAHHBIX

ChpocuTe

Mone «Mpowwnekun NJINC» B okHe HacTPOEK NPOLLUMNBKU

Pepaktupyemoe none 6ypetr nogcseyeHo cuHUM. BoibepuTte M3 BbinagaroLlero cnucka
poctynHyto npowuneky MNJINC (PSD, PHA nnn Waveform) n Haxkmute Enter nnn nesyto
KHOMKY MbILLM BHE peaakTnpyeMoro nons.

MN3MeHEHHOE None ByaeT noacBe4vYeHO XXENTbIM, a KHonka CoXpaHUTb CTAHET aKTUBHOWN.
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W3 ycrpoicTea W3 daitna

d125-x16-emu @ memes  JEO &=

X
Device FPHA  PSD eforr
Value
Npowwsxu NNUC PHA
PeXuM MaKCUMANLHOM 3arpy3Kn
Konuuecrso cobuitnit B nakere 1
BKNI0YMTE KGO O COBBLITURX (

BkniounTts cnexTp

BKNIOMTH NPOBEPKY AaHHLIX

Copocum

N3amMeHEHHOe none «[Mpowneku MNC» n aktnBHaA kHomnka «CoxXpaHUTb»

Mpwn HaxkaT CoXpaHUTb HAaCTPOMKN NPUMEHAIOTCA K YCTPOWCTBY; B MPAaBOM HUXXHEM YI/ly
noasndeTca yeeaomneHve BBepeHHble AaHHble coxpaHeHbl. [1pyn Haxatun C6pocuTb

M3MEHEeHMA B HacTpowkax cbpacbiBatoTca A0 MOCMEAHEro COXPaHEHHOro cocTtosHuA (c
noATBEpP>XXAEHWEM B Ananore).
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W3 ycrpoicTea W3 daina

d125-x16-emu

- @  Nopxmouewo Copvimtouep OrknioumTs Wndpopmaumns
X10-emu 57920

x
m PHA PS Vaveforr
Value
Npowwsxu NNUC PSD
Pexum MaKcuMansHoOM 3arpy3km
Konuuecrao cobuiTnit B nakere 1
BKN0o4NTE MHGO 0 COBLITHAX (

BKkniouuTs cnexTp

BKNIOYMTE NPOBEPKY AAHHBLIX

A BBepenHble NakHbie CoXpaneHbl X
C6pocure

YBegomneHune o6 ycnewHoM coxXxpaHeHN HaCTpPOEK MNPOLLUNBKHA




KHonkn CoxpaHutb 1 C6pOCUTb aKTMBHbI TONbKO MPU HaNMUYMKM  HECOXPaHEHHbIX
M3MEHEeHUW B HaCTpoMKax.

Mpn uaMeHeHun TUNa npowmnekn B none Mpowwmusku MJINC cTaHOBUTCA AOCTYMHOMU
COOTBETCTBYHOLL,AA BK/IaAKa C HaCTpoKaMm KOHKpPeTHOM npoLnBku. Onsa npowwmeok PSD un
PHA Ha aToM BKaake Takke 3a4a€Tca cOCTaB COKpPaLLEHHbIX NakeToB (short data): kakune
nonsa yCTPOWCTBO BK/HOYAET B YN/IOTHEHHYIO nepepavy cobbiTnin. 3anncb Takmx NakeTos B
dannel onncaHa B pasnene «HacTponka napaMeTpoB 3anncu faHHbIX B Gansi».
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WMa ycrpoicTea W3 daitna

TS
d125-X16-emu @ rwmes [ nopuaunn |
X
Device PHA P_SD' Vaveflc
General CH1 CH2
BkniounTs KaHan (
MonapHocTs POSITIVE POSITIVE POSITIVE
Bnokuposka tpurrepa (hold-off) 750 750 750
Crnaxusaxue NOSMOOTHING NOSMOOTHING NOSMOOTHING
Pexum 6azoson nunuk (baseline) AUTO AUTO AUTO
A NUHKK 0 0 0
OkHo 6aszosoi nuHum (baseline) WIN_64 WIN_64 WIN_64
Tun TT-punurpa LED LED LED
Mopor LED sepxuui 1100 1100 1100
MNopor LED HuxHui 1000 1000 1000

Nopor CFD 500 500 500
Aonn CFD 75_PERCENT 75_PERCENT 75_PERCENT
3apepxxa CFD 125 125 125

Brnwounts waveforms ( )
e —

C6pocute

Bknagka HacTpoek BbiIBpaHHOM NPOLLUMBKM

Crtonbelr, MapaMeTpbl coaepXuT MMsA HacTpolku. lNMpu HaBegeHMM Kypcopa Ha wMMA
oTobpaxkaeTca BCN/blBatoLLad Noackaska c €€ onMcaHueM.
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W3 yctpoicTea

d125-x16-emu

W3 pan

ina

PPUAHLIR HOME
d125-X16-emU @ rfmmome  coont 3 .8
X

Device PHA g Waveforr

General CH1 CH2
BkniounTs kaHan 0
MonsipHocTs POSITIVE POSITIVE POSITIVE
Brokuposka Tpurrepa (hold-off) 750 750 750

CrnaxusaHue NOSMOOTHING NOSMOOTHING NOSMOOTHING
Pexum Gasos| 147 Bx0aHoro $wnsTpa npedobpabors | AUTO AUTO AUTO

A NUHKK 0 0 0
Okno Gazoson nuHum (baseline) WIN_64 WIN_64 WIN_64
Tun TT-bunsrpa LED LED LED
Mopor LED sepxHuit 1100 1100 1100
Mopor LED svxHuin 1000 1000 1000
Nopor CFD 500 500 500
Lons CFD _75_PERCENT _75_PERCENT _75_PERCENT
3apepxxa CFD 125 125 125
Bkniounts waveforms (\/

C6pocure

Moackaska K napamMeTtpy B ctonbue «MapameTtpbi»

Crton6ey General cogepXuT 3HaAueHMEe HACTPOWKKM MO yMondaHuio. Npn M3MeHeHun
HaCTpPOWKM B 3TOM cTOoNbLE 3HaYeHNe NPUMEHAETCA KO BCEM KaHanaMm ycTponcTea.
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Wa ycrpoicTea

d125-x16-emu

d125-x16-emu @ nmes

Device PHA  PSD Navelc

CepuitHbiit HOMep

57920

W3 daina

D

General CH1 CH2
BkniounTs kaHan ( )
MonapHocTs POSITIVE POSITIVE POSITIVE
Bnokuposka rpurrepa (hold-off) 750 750 750

X

Crnaxusaxue NOSMOOTHING NOSMOOTHING NOSMOOTHING
Pexum 6azoson nuHum (baseline) AUTO AUTO AUTO

A NUHKK [} 0 0
Ok+o 6azosoi nunuum (baseline) WIN_64 WIN_64 WIN_64
Tun TT-buneTpa LED LED LED
Mopor LED sepxHuit I 1150 1150 1150 ]
Nopor LED HixkHun 1000 1000 1000
Nopor CFD 500 500 500
Aonn CFD 75_PERCENT 75_PERCENT 75_PERCENT
3apepxxa CFD 125 125 125
Brniounts waveforms (‘

Crton6ubl CH1, CH2,
HoMepoM. VMIXx HaCTPOMKK He BANAIOT Ha OCTaslbHble KaHarbl.

Ctonb6eu General B OKHe HACTPOEK MPOLLUMBKMU

..., CHN otBeuvatoT 3a HaCTpOVIKM KaHanoB C COOTBETCTBYHOLLNM



3.4.1 CkpbITUE N cBOpaymMBaHme CToN6L0B

B okHe HacTpoekK NPoLUNBKU MOXXHO HAaCTPOUTb oTobpakeHne cTonbLoB, UTOObI OCTAaBUTL B
pabouen 06nacTm TONbKO HY>KHbIE KaHanbl.

Haxxmute KHOMKY C M306pa)KeHVIeM rna3a B NnpaBoM BepxXHEM YyIny obnactn Bknagok. B
OTKpbIBLLEMCA MEHIO NepeYvncneHbl Bce cTon6ubl TeKyLU,eVI BKNnagkKu:

e YCTAHOB/EHHbIN GNa>KoK MokKasbiBaeT cTonbeL;
e CHATbIN pNa>kok ckpbiBaeT ctonbed;

® |IBE€THaA TO4YKa pAOooM C KaHa/loOM MnoKa3blBaeT ero COCTOAHUE! 3enéHaa — KaHan
BK/THOYEH, KpacHaAa nnun cepaAa — KaHa/l BbIK/1TFOYEeH.

CkpbiTHe cTonbua BNMAET TO/IbKO Ha ero otobpa>keHne n He U3MeHAET 3HaUeHMA HaCTPOEK.
YTo6bl BEPHYTb CTONOEL, CHOBA OTKPOMTE 3TO MEHIO N YCTaHOBUTE ero Gpna>kok.

Utobbl cBepHyTb cTonbel, gBaxkabl LLENKHWTE MO ero 3aronoBky. Ctonbeu ocTtaHetcA
BMAMMBIM B KOMMakTHOM Buae: ansa General otobpaxaetca metka G, a AnAa KaHanoB —
HoMep KaHana. [1oBTOpHbIM ABOMHOM LLEMYOK pa3BopadnBaet ctonbel, ob6paTHo.

CkpbiTe nonHocTbo ybupaet ctonbeuy n3 Tabnuubl, a cCBOpavyMBaHME OCTaBNAET Y3KUN
3arofioBokK AanA ObICTporo AocTyna WM 3KOHOMMM MecTa. HacTpounkm otobpaykeHus
COXpaHAOTCA OTAENbHO ANA YCTPOMCTBA M BOCCTaHABIMBAKOTCA NPU CEAYIOLLEM OTKPbITUMK
OKHa.

MNpeanynpexaeHne

HekoTopble HaAcTPOMKM HEBO3MOXHO WM3MEHWUTb A8 KOHKPETHOro kaHana. Auenky c
TakoM HaCTPOMKOW Henb3A BblbpaTb ABOMHbIM HaXaTeM /1€BOW KHOMKOW MbILIM B
ctonbuax CH1, CH2, ..., CHN. N3MmeHeHne nponseogunTcsa Tonbko B ctonbue General.
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W3 ycrpoicTea W3 daitna
d125-X16-emu @ rmmes o
X
Device PHA E Waveforr

General CH1 CH2

Oxkwo 6aszosoi nuuum (baseline) WIN_64 WIN_64 WIN_64

Tun TT-punsrpa LED LED LED

Nopor LED BepxHuit 1150 1150 1150

Mopor LED wuxHmuin 1000 1000 1000

MNopor CFD 500 500 500

RAonsa CFD 75_PERCENT 75_PERCENT 75_PERCENT

3apepxxa CFD 125 125 125

Brniounts waveforms (\\

Anuna waveform [ 1000 1000 1000 ]

Anuxa npeatpurrepa 250 250 250

Anwnxa oxxa Pre-gate 120 120 120

Anunxa Short gate 380 380 380

Anuna Long gate 625 625 625

TN L S ns ns n=
m C6pocurte

Auennkn kKaHanoB, HeQOCTYMHbIE ANA UHAMBUAYANbHOIMO MU3MEHEHNSA

Mpu BBOAE HEQOMYCTUMBIX 3HAYEHMM MONA C 3aBUCMMbIMW HACTPOMKaMmM NoACBEYNBatOTCA
KpacHbIM 1 oTobparkaeTca nHbopMaumoHHoe coobuieHne ¢ onucaHnem owmbkun. B aTom
cnyvyae Heob6xo0AMMO M3MEHUTb 3HaYeHWe B O4HOM U3 Aa4veek NM6o cOPOCUTb HACTPOMKU
KHonkon C6pocUThb.
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W3 ycrpoicTea W3 daina

- @  Nopxmouewo CRPULEL Nowep OTKNIoUNTL Mndopmaunn
x -em u 57920

x
Device PHA E Waveforr
General i CH1 ,CH?
3apepxka CFD 125 125 125
Bkniounts waveforms C
Anuuxa waveform 1000 1000 1000
Anuka npearpurrepa 250 250 250
Anunxa okHa Pre-gate 120 1400 120
Anuna Short gate 380 380 380
Anuka Long gate 625 625 625
Nopor PSD 05 05 05
Pexum PSD-punsTpa BYPASS BYPASS BYPASS
Mcrounnk 6una cnextpa QLONG QLONG QLONG
Makc. 6uH cnexTpa 1000000 1000000 1000000

Group 1

BKNIOYMTE CXATLIe NaKeThl

A Texyueo snavenme (Wave length) s xawane 1 =

—ee 1000 pomkHo GuTs > (psdPreGateLength +
psdLongGateLength) = 2025
CBpocure

lMNoaceetka HeOonyCcTnMbIX 3HaUYEeHUMn HaCTpoeK



3.5 HacTtpowka napaMeTpoB 3anucu aaHHbIX B damnn

[OnAa HacTpoMKkM coxpaHeHWUA AaHHbIX B pann noakntouvnTecb K LEesieBoOMy YCTPOMUCTBY U

HaXkMuTe KHonky HacTponkn coxpaHeHusa 21 & rnasHOM MeHIo.

OKHO [OoCTYynHO TONbKO Ha Bknagke U3 ycTponctBa. Bo BpeMs akTMBHOIO M3MeEpPEHMUs
pefakTMpoBaHME HACTPOeK 3amnuMcu HeaoCTynHo: oTobpaxkaeTca npeaynpexaeHue
BbinonHAeTca uaMepeHue.

Mo ymMon4aHuio 3anucb AaHHbIX B ¢pann BbikAtoueHa. YTobbl BKAKOUNTL €€, aKTUBUPYNTE
nepeknroyaTtenb 3anucbiBaTb gaHHble B pann.

3anuceLiBaTh AaHHbie B (hann
Hy#:o Ny sanyceiBaTs Jasdee B gain?
Mepekntoyvarenb «3anmncbiBaTb AaHHble B dann»

[nsa HacTporkn MMEH dannoB gaHHbIX Ucnonbadyetca pasgen UMma damna pgaHHbIX. [Npu
BK/TFOUEHHOM MepeksitoyaTesie NnporpaMmMma aBToMaTUYeckn reHepupyeTt uMeHa ¢anioB 13
nopAAKOBOro HoMepa KkaHana, kno4yeBoro ciosa waveform, data nnm short_data n sBpemeHn
Hadana maMepeHunAa. Ytobbl 3agaTb KNOYEBOE CMNOBO BPYYUHYH), BbiKAOUMTE Bkarouutb
aBTOMaTUUYeckoe MMeHoBaHue ¢avnoB N BeeguTe HoBoe MMA B none Nma ¢anna 6e3
npedukca. B pasgene Mytb K pavny paHHbIX MOXHO BbibpaTb KaTanor, kyga 6yayt
COXpaHATbCA pe3ynbTraTbl USBMEPEHUN.

WmA haiina gaHHbIX
BrniounTe aBTOMATHYECKOR MMEHCBAHKE (Dainoe

Wmsa cpanna bes npedukca ABTO

MyTe K thainy AaHHbIX {lout/build/release/src/main/projects D

Pazpenbl «MIMa danna gaHHbIx» 1 «[lyTb K danny gaHHbIX»

ABTOMaTMYecKkana OCTaHOBKaA I/I3MepeHMIZ n unKknmn4yeckaa 3anuncb (baIZI'IOB NMno BpEMEHW No
YMOJ/TYaHWIO BbIK/THOYEHDbI.

[nAa BKNOUYEHMs aBTOMaTU4YeCKOM OCTAaHOBKM M3MEPEHWUN akKTUBUPYWTE MNepeknroyartenb
ABTOMaTMueckaa ocTaHoOBKa c6bopa AaHHbIX U BBeAuTe BpeMsA B CeKyHAax B Mone
3apep>kka ocTaHOBKU cH60opa AaHHbIX (cek).

ApTOoMaTH4ecKan ocTaHoBKa cBopa
ASHHBIX

Brni4HTE aBTOMATHYECKYIO acTanoery chopa
AAHHE

3apepwka ocTaHoBKM cOopa AaHHbIX (Cek) 5

ABTOMaTMyeckasa ocTaHOBKa cbopa AaHHbIX



Ona BKAOYEHUA UMKIMYECKOro coxpaHeHua ¢annoB NO BPEeMEHU aKTUBUPYNTE
nepekntodaTtens LlMknnueckoe coxpaHeHUe 1 BBeAUTE BPEMSA B CEKYHAAX, MO NPOLLUECTBUN
KOToporo Heo6xoamMMo 3aBepLuaTb 3anmnch panna n HaumHaTb 3anNncb cnepyroulero danna.

Unknuueckoe CoOXpaHeHWe
BrmiumTe LMENUYECcKyIo 3ankuce 8 dain

3apep¥Ka ocTaHOBKM cbopa faHHbIX (CeK) 5
Linknnueckoe coxpaHeHune pannos

3.5.1 ®opmart panna

Pasnen ®opmat dpanna ncrnonbayerca 4na HaCTporkm popmaTta COXpaHeHMA OaHHbIX.

®opmar danna

B kakom dhopMaTe 3aNUCHIBATE JaHHEE? NATIVE
MapameTpbl coXpaHeHUA NATIVE
Kakoi TN copTMpoBKK MCnonNs30BaTe? RAW
ROOT
Kak cneqyeT coXpaHAaTk AaHHble?
Csv

Paspen «bopmart dpanna»

Mpwn Bbibope BapnaHTa NATIVE pgaHHble coxpaHAKTCA B cneumann3npoBaHHOM dopmarte
DigiScope. OnucaHune dannos atoro popmarta npmeeaeHoO B NPUNOXKEHMAX K PYKOBOACTBY.

Bapuant ROOT cooteetctByeTr dpopmaty CERN ROOT. dopmatr dannos CERN ROOT —
MalUMHHO-HE3aBUCUMbIA ABOUYHBIA GopMaT ANA MepapXMYeckoro XpaHeHWA OaHHbIX,
aHanornyHboin pannoeon cucteme. OH opraHM3yeT gaHHble BHYTPU 06bEKTOB MoaobHO
dannoBon cucteme, C KOHTEMHEpPaMU U OaHHbIMWU, XpaHAWMMUCA B 3anucax. Gopmat
pa3pabotaH ana 6onblimMx HabopoB Hay4HbIX AaHHbIX, obecrneumBaa adPeKTUBHOE
XpaHeHue n AocTyn K Tepabantam nHbopmaumnm.

®annbl waveform ¢opmaTtos ROOT n NATIVE, a takke ¢pannbl short_data popmarta NATIVE,
npurogHel ANA nocneaywouwiero Bocnpom3segeHna B DigiScope (cM. pasgen
«BocnpounseegeHmne 3anncaHHbIix Gpannos»).

Mpwn BbiBOpe BapmnaHTa RAW paHHble 3anucbiBalOTCA B CbIpOM Buae, 6e3 MetagaHHbIX.
Hotauymna sanncu — little-endian, ot Managwmnx 6UTOB K CTapLUUM.

®dannbl waveform npegctaBnaoT cobo MaccmBbl 3HaUYEHMIM NO 2 6anTa Ha Llenoe 3HakoBoe
3HadveHune (ana C/C++ — signed short nnmn int16_t). nnHa MaccuBoB onpepgendaerca
napameTtpom AnuHa waveform B HacTpomkax npowneku MNJINC n He cogep>xmntcsa B dannax
waveform.

®dannbl data nMetroT rmbkyo HAaCTPOWKY U pa3nnyatoTcsa B 3aBUCUMOCTU OT TMMa NMpoLUnNBKU
MJINC. HacTponTb coaep>XMMOE MOXXHO B AMaN0roBOM OKHE, OTKPbIBAOLLLEMCA MO HaXKaTUIo
KHoNkM U3aMeHnTb nopapok nonen. [NNopsaagok nonen B 3ToM agnanore OTHOCUTCA K MOJSTHbIM
dannam data n He 3agaét cocTae ¢pannos short_data.



Dopmar thainna
B kawom dropmare 3anuckIBaTs faHHbBIe?

HMameHuTs NopAOOK Nonen

KHonka «/3MeHUTb nopsaaoK nonemn»

[aHHble Ka)xgoro naketa 3anmcbiBatoTCcA No cxeMe 13 tabnunubl okHa KoHpurypauuna RAW.
3anncb Kaxporo Tuna 3HauYeHWM MOXHO OTKAKYUTb, CHAB COOTBETCTBYHOLLMN Ga>kok.
MN3MeHnTb NopAaoK Nosierm MOXKHO NepeTtackMBaHMEM CTPOKM B Tabnumue. Tun 3HauyeHus
yKkaszaH B nocnegHem crtonbue Ttabnuubl. YT06bl MPUMEHUTb M3MEHEHUA, Ha>XMUTE

CoxpaHuTb.
L h e A s e g s s e e
B Kongurypauna RAW X
Wma harnna naHHbIX (
BrniounTe agToOMaTHHECKOS WMenoBanwe dahnos Timestamp (RTC) uint64_t
Wma dainna bes npedukca Short gate integral int32_t
Long gate integral int32_t
MyTe K dhanny DaHHLIX I
CFD fraction Y1 int16_t
®opmar dhaiina / CFD fraction Y2 int16_t
B kakom hopmMaTe 3anuceIBaTe faHHea? Baseline value int16 t
W3meHnTb Nopanok nonen Pulse height int16_t
Event counter uint32_t
MapameTpbl coxpaHeHuA d
Kakol TWN COPTUPOEKA HCNONB3I0RATE? OTMeHa Coxpanwrh

1

il o

Tabnuua nopaaka nonew gaHHbIX

Mpun BbIGOpE BapmnaHTa CSV faHHble 3anncbiBatoTCA B TEKCTOBOM popMarte. Kaxkaasa cTpoka
davina npeacraBnaeT CTpoKy Tabnuupl, a 3Ha4UEeHUA BHYTPU HEE pa3aeneHbl 3anaTbiMn Uu
LpYyrnM pasgenuteneM, HanpuMmep ToUKOoM ¢ 3anaton nnm tabynauven. lnanor HaCTPOWKM
nonen HasbiBaeTca KoHpurypaumna CSV.

Ona CSV-pannoB MoO>XKHO ynpaBnAaTb MNOPALKOM nonen B data-dannax, kak n B popmare RAW.
JononHutenbHo B none M3ameHuTb pasgenutenb MOXHO BblbpaTb pasgennTenb Aadveek
Tabnuubl. o ymonuyaHuto ncnonb3yetcA Touka c 3anarom “;”.

®opmart channa
B kakom dropmaTe 3anvceIBaTh JaHHee?

Csv

MameHnTs pasgenurent To4ra ¢ 2anaton ;"

HameHnTe NopAafok nonen

MNapameTtpbl popmaTta CSV

MpenynpexaeHue



[aHHble, 3anncaHHble B dopmatax RAW 1 CSV, HEBO3MOXXHO NMpoynTaTb Npu NOMoLLM
DigiScope un3-3a OTCyTCTBMA MeTagaHHbIX O HACTpoWKax, MNpW KOTOPbIX Oblnun
Nnpon3BeaeHbl USMEPEHMUA.

B aTOM pasgene HacTpoekK Tak>Ke MOXXHO OrpaHnUYnTb MakCcuMasbHblW pasmep dannos. [Ana
3TOro aKkTMBMpyMTe Nnepekntovatens OrpaHnvyeHmne pasmepa pavina v BBeanTe 3Ha4YeHME B
none MakcumMmanbHbIM pa3mep ¢avna (Mb).

OrpanvnyeHne pazmepa danna
OrpaHq4nTe passvep danna?

MakcumanbHbIA pazmep dpanna (MB) 1000

OrpaHn4veHne MakcrManbHOro pasmepa ganna

3.5.2 ®aunnbl short data

Mommmo damnoe data n waveform, npm npowwmskax PSD mn PHA DigiScope ™Moxet
3anucblBaTb pannbl short_data. 1o cokpallEHHadA 3anncb COObITUI: YCTPONCTBO NepeaaéT
YMAOTHEHHbIE MaKeTbl ¢ BbiIbpaHHbIM HAabopoM nosier BMeCTO MosHbIX naketoB Eventinfo.
OauH Takom nakeT MOXKET coaep>KaTh HECKONbKO cobbiTnin. Mpolumeka WAVEFORM darinbl
short_data He dopMupyerT.

CocTaB nonen cokpawlEHHOro naketa 3agaérca B OKHe HacTpoeK MPOLUMBKW Ha BKIaake
PSD uvnn PHA (napaMeTpbl BK/IKOYEHUA OTOEMbHbIX NOMen short-nakeTta, BKAOYaa METKY
BpeMeHn RTC). Habop nonen ¢pukcmpyerca Ha BCE namepeHune un gna ¢opmarta NATIVE
3anuncbiBaeTcA B 3aronoBok ¢anna ogmH pas. KHonka MI3aMeHUTb nopAaoK nonen Ha coctaB
short_data He Bniuger.

EcnunyctponcTBo nepenaé€t cokpallEHHble NakeTbl, npu 3anmcu B popmatax NATIVE n RAW
coz3patotca ¢anmnbl short_data, a He 0bbluHble Ppannbl data. Pannbl waveform npu aTom
3anucbiBarOTCA  OTAENbHO, €eC/iM B HacTpoWKax nMpoOLMBKM BK/IKOUYEHa nepegada
oCcLMANOrpaMmebil.

Nmena darinoB popMupytoTca rno Tem ke npaBuiaM, Yto U A1A OCTalbHbIX pe3ynbTaToB
namepenms. NMpn aBToMaTMYECKOM MMEHOBAHUM MCMNONb3YHOTCA NPedUKChI:

e NATIVE: short_data_psd nnu short_data_pha;
e RAW: raw_short_data_psd unm raw_short_data_pha.

Mpn coxpaHeHMWN Ka)xaoro KaHasna B OTAeNbHbIN dann K MMeHn aobasnaetca npedukc
KaHana, Hanpumep CH_1_.

NoBenoeHne 3aBUCUT OT BbiIBpaHHOro ¢opmarta 3anucu:

e NATIVE. CoxpaHaeTca chneumanu3mpoBaHHbii ¢ann DigiScope ¢ 3aronoBkom
(curHaTypa, cxema rnosnemn) n TeNOM U3 COKpaLLEHHbIX MakeToB. Takme dansbl MOXXHO



OTKPbITb BO BKaake U3 ¢aina n ncnonb3osatb A1 BOCNPOU3BEAEHNA U MOCTPOEHMUS
CNEeKTPOB.

e RAW. CoxpaHseTrcs CblpOM MOTOK COKpaLWLéHHbIX MnakeToB 6e3 MeTagaHHbIX.
BocnpounseseneHue B DigiScope HeaoCTynHo.

e ROOT n CSV. CokpalluéHHble nakeTbl nNeped 3anucbio pa3BopavynBaloTCA B MOJHbIE
cobbiTna. Ha guck 3anuceiBarotca obblvHble dpannbl data BbibpaHHoOro ¢opmata, a He
dannbl short_data. Ona CSV coctaB KOMOHOK MO-NpexHeMy 3adaéTca KHOMKOM
N3MeHnTb NnopAaoK nonen.

OrpaHudyeHne pasmepa danna, uumknuyeckas 3annucb U PeXMMbl COXpaHeHusA
(CoptnpoBatb no BpeMeHu, CoptmpoBaTb NO KaHanaM) npuMeHarTcAa K dannam
short_data Tak >e, Kak K ¢annam data. B xypHane namepeHUn npoekta Takume dannbl
otobpaxxatotca B rpynne Short Data.

3.5.3 Pexxnm coxpaHeHumA

Paspen [MMapaMeTpbl coxpaHeHUA CHAYyXUT ANA onpefesieHusa nocnenoBaTte/ibHOCTU
COXpaHeHusa pgaHHbix B darnax. Bonpoc Kak cnepyer coxpaHATb AaHHbIe? onpeaenser,
3anucblBaTh M BCe KaHanbl B 04WH Gann unuv Kaxkabln KaHan oTAeNbHO.

MNapameTpel coXpaHeHWA

. CopTMpOBATE NO BPEMEHK
Kakoi TN copTUpoaEM MCnonsL30eaTs? pTHp P

CoxpaHATe BCE KaHanbl B ogHoMm aine
Kak cnegyeT coxpaHATb gaHHbie? ~ }
Kamaelid kaHan B oTgensHoM danne

Paspnen «[lapamMeTpbl coxpaHeHUnA»
CyLLeCTBYIOT TPU peXXmMa COXpaHEeHUA AaHHbIX:

® COpTI/IpOBaTb no BpeMeHun — [aHHbleé BCeX KaHa/0B COXpaHAKTCA B OANH ¢a|7|n n
COPTUPYHOTCA NO METKE BPEMEHMUN;

L4 COpTI/IpOBaTb no KaHanam + COXpaHHTb BCe KaHa/ibl B O4HOM ¢a|}'1ne — OaHHblE€ BCEX
KaHanos 3arnnmcbiBaroTCA B O4NH c|>a17|n, HO rpynnmpyroTcAa no o4vepeaHoCTn KaHanoB,

e CopTtupoBaTtb no KaHanam + Ka)kabiv kKaHan B otaenbHOM ¢annie — gaHHble Ka)xaoro
KaHana 3anmcbiBatoTcs B OTAENbHbIN dan.

MNpeanynpexaeHne

HacTpoinku 3anmcum B dpann npmeasaHbl K BBIBpaHHOMY B MOMEHT HAaCTPOMKKN YCTPOWCTBY.
Mpun nepekntoYeHnn Mexay YCTpoMCcTBaMmn HAaCTPOWKN HE NepeHOoCcATCA.



3.6 N1amepeHus

[Ons 3anycka M3MepeHuin BbibepuUTe MOAKMNHOUEHHOE YCTPOWCTBO B MaHENIN MCTOYHMKA
OaHHbIX U HaXXKMUTEe KHoNKy MaMepuTtb. Bo BpeMa naMepeHmsa Nnognnucb KHOMKW MEHAETCA Ha
OcTaHOBMUTD.

Wz ycTpoitcTea Wz dpaiina

d125-X16-emu &m0

KHonka <<V|3MepVITb>> B NaHen NCToYHMKa gaHHbIX

[lna npocMoTpa ocuunnorpaMmmel, nonydaemon B npouecce pabotel npubopa, nobaebre B

pabouee none okHo ocumnnorpada HaxatmeM kHonkn OKHo ocuunnorpada sl B rnaBHoM
MeHlo. B 3aronoBke okHa oTobGpaxkaerca HasaHue Ocuunnorpadp. OKHO coaepXuT
cneayloLLme aNeMeHTbl ynpaBneHus:

e BblNagaroLWMin cNMcok onq ebibopa KaHana;

e cuyétumk naketoB (Ocumnnorpamma N na M), otobpaxkatoLLiMn HOMep TEKYLLLErO NakeTa
1 obLee KOIMYECTBO NOTYYEHHbIX MAaKETOB;

e KHonku CKkpuHwoT, CoxpaHutb CSV n Hactponku rpadpuka (Macwutab ocu Y);

® 3/1eMEHTbl yNpaB/eHnsa BUAUMOCTbIO NMHUIM N obnacTen Ha rpaduke (Ocumnnorpamma,
ba3oBas nuHua, noporu LED, ctpobupytowime nmnynbcol 1 ap.; Habop 3aBUCUT OT TUNa
npowmneku MNJINC);
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Wa ycrpoicraea W3 hanna
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OkHo ocumnnorpada

BHewHMM BMA okHa ocuunnorpada MeHAeTcA B 3aBUCMMOCTU OT TUMa WUCMNOMb3YyeMOW
npowwmneku MNJIMC. Bei6op npowwmekm MNMJNC BbiNONHAETCA B OKHE HACTPOEK MPOLLUMBKM, Ha
Bknaake Device.

MNpeanynpexaeHune

OkHOo ocuunnorpada MMeeT nNpenenbHy 4YacToTy OO6HOBNEHMA AaHHbIX okono 20
Kagpos/c. Ecnu nHpopmauma o cobbITUAX NOCTynaeT Yalle, OKHO NPoMnycKaeT OTPMCOBKY
M36bITOYHbIX AaHHbIX. DTOT MEXaHNU3M He B/IMAET Ha 3anucb AaHHbIX B ¢ain: gaHHble
3anucbiBatoTCcA B NO/THOM 06bEMeE.

MNpeaoynpexaeHune

Ona otobpa>keHUA AaHHbIX B 93TOM OKHE B HACTPOMKaX MPOLUMBKM AOKEH ObITb BKIHOUEH
COOTBETCTBYHOLWMN KaHan. [lapaMeTp nepegayn ocuunnorpaMmmbel (Bknrouutb
waveforms) Taioke AomkKeH 6biTb BK/THOUEH.
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WMa ycrpoicrea W3 daitna

CepuitHbii Homep
d125-X16-emu @ mwwes T ==
X
Device PHA ; Naveforr
General CH1 CH2
BkniounTs kaHan [ ( ]
MonspHocTs POSITIVE POSITIVE POSITIVE
Bnokuposka tpurrepa (hold-off) 750 750 750
Crnaxusanue NOSMOOTHING NOSMOOTHING NOSMOOTHING
Pexwum 6azosoit nuxum (baseline) AUTO AUTO AUTO
A NUHKK 0 0 0
OkHo 6azosoi nuHuu (baseline) WIN_64 WIN_64 WIN_64
Tun TT-chuneTpa LED LED LED
Nopor LED sepxuuit 1100 1100 1100
Mopor LED HmxHuiA 1000 1000 1000
Nopor CFD 500 500 500
fona CFD _75_PERCENT _75_PERCENT _75_PERCENT
3apepxxa CFD 125 125 125
Bkniounts waveforms I ( ) ]
Dousassaveiorm 1nnn 1nnn 1000

C6pocuts

BkntoueHune kaHana n napametpa «Bknrountb waveforms» B HacTpomkax npowumeku PSD

[Ona npocMoTpa AOMNOMHUTENbHBIX AaHHbIX, MONy4YaeMbix B npouecce paboTtbl npubopa,
no6aBbTe B pabouee none Tabnuuy aaHHbIX ocuunnorpada HaxxaTeM COOTBETCTBYHOLLIEN

KHOMKA B rMaBHOM MeHK. B 3aronoBke okHa 0To6pa>|<aeT0ﬂ Ha3BaHue [laHHble



ocuunnorpada. None Homep kaHana cny>kut ans Bbibopa akTMBHOro kaHana. Ha6op

napamMeTpoB U3MEHAETCA B 3aBUCMMOCTK OT UCMonb3yemMon npownekum MNJINC.
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Ma yerpoicrea

d125-x16-emu @ remooes 00

Napawerp
Homep kanana
Merxa spemenit
Basosan numis
MaKCHMANHOE 3HaNEHE OCLINNONPaMMb!
MiHMMANBLHOE 3HAYEHHE OCUMNNOrPaMMBI
Cueik coBbiuin FPGA
CuerimK 0BpaBOTaHHbIX COBLITI
Cuerumk PSD
MrHoBeHHan ckopocTs
Cpeariss CKOpoCTs
Bpems ¢ Havana uamepeHus
Anuma ocusnnorpammsl
KoadhpuumenT seummanim
VikTerpan anumHoro cTpoba
WkTerpan kopoTkoro cTpo6a

3uavenue PSD

CepuitHbiit HOM

s daina

X

3navenve

KAH1
5'086'580'285'576 [ns]
-60

4928

0.87(s]
1000

0

144
2000000

0.470

Tabnuua gaHHbIX ocumunnorpada

[lna Bcex npolnBoOK oTo6paxkatoTca crieaytoLlme napameTpbl:

MNapameTtp

OnucaHune

MeTKka BpeMeHuU

MeTka BpeMeHWM B HaHOCEeKyHOax ¢
MOMEHTa 3anycka ycTpolicTBa.

MunHuManbHoe 3HavYeHmne ocumnnorpaMmmbl MuHumManbHoe 3Ha4YeHne nonyquHoM
ocumnnnorpaMmeil.

MakcunmanbHoe 3Ha4veHue | MakcuManbHoe 3HadeHue I'IOﬂy‘-IGHHOVI

ocuunnnorpaMmsbl ocumnnnorpamMmeol.

CueTumk o6paboTaHHbIX COObITUI

CUéTumk cobbITUI, 3aperucTpmpoBaHHbIX
YCTPOWCTBOM.

MrHoBeHHan CKOpPOCTb

KonnuectBo cobbITUn,
3aperucTpMpoBaHHbIX 3a  MNOCNEeaHHo
ceKkyHay.

CpenHsasa ckopocTb

CpegHAA CKOpPOCTb C MOMEHTa 3arnycka
n3MepeHnn.

BpemMa c Havana namepeHus

Bpema, npoweauwee ¢ MoMeHTa 3anycka
n3MepeHnn.

OnvHa ocumnnorpamMmmel

OnunHa maccuea ocumnaorpaMmmel.

KoaddpunumeHT geummaymm

dbakTop geunmaymun.

Ona npowmnekn PSD gononHutenbHo oTobparkatoTca:

MNapameTtp OnucaHue

Ba3oBada nnHua

3HayeHne 6a30BOW IMHUN.




MNapameTtp OnucaHue

Cuetunk cobbitunm FPGA CuyéTtumk cobbiTnin Ha cTopoHe MNJINC.

Cuetuunk PSD Cuétumk PSD-cobbiTumn.

VlHTeral'I ANTNHHOTO CTp068 3HaueHue MHTErpana «60NbLLIOro» OKHa.

MHTeraI’I KOPOTKOro CTpO6a 3HaueHue MHTErpana «Manoro» okHa.

3HayeHune PSD 3HaueHue PSD.

Ona npowmnskn PHA gononHutenbHo otobpaxkatoTca:

MNapameTtp OnucaHue

Trap. baseline ba3oBasd NUHNA TpaneuewnaganbHOro
unbTpa.

CpeaHAana BbicoTa Tpaneyumm CpenHee 3Ha4YeHMe BbICOTbI Tpaneumn.

MakcmManbHadA BbicOTa Tpaneumm MakcuManbHoe 3Ha4YeHune BbICOTbI
Tpaneuunu.

CueTtumk cobbitnin FPGA CuéTtumk cobbiTnin Ha cTtopoHe MNJINC.

OkHa ocu,mnnorpaq)a M Tabnnupbl AaHHbIX MOryT nobaenaTbcA B pa6oqee nose B Konn4yectTee
00 16 WwTyK Ka>kgoro Tuna gna ogHOBPEMEHHOro OT06pa)KeHI/IFI AaHHbIX MO HECKO/IbKUM
aKTUBHbIM KaHanaM.



3.7 BocnpowusseaeHue 3anncaHHbIX dannos

B tekywen Bepcum O DigiScope ana Bocnpom3BeaeHMA AOCTYMHbl TONbKO ¢annbl,
3anucaHHble B popmaTtax NATIVE nnn ROOT.

Ona Hauana uteHua nepeseaute N0 B pexxmum uteHna n3 gpamnna, sbibpas Bknagky Us panna
B BEPXHEW YaCTu NaHenm MCTOUYHMKa AaHHbIX.

d1 2 5.x1 6.em u @  Nomkmouero ::;Jz:m'bm Hamep Hamepute WHdpopmaumua

Bknagka «13 danna»

3atreM Bblbepute dannbl anAd Bocnpou3BedeHnAa B obnactm  @®avn  paHHbIX
ocuunnorpaMmmel: nepetawmnte ¢amn B obnactbe 3arpy3km nmbo Hakmmte Bbi6paTb....
Mopaep>xupatotrca pamnbl dopmatos bin v root. Npu Boibope dpanna c Henoaaep>KMBaeMbIM
pacLuMpeHneM, NMoBpexXAEHHOrO UAM nyctoro ¢anna otobparkaeTcA COOTBETCTBYHOLLEE
coobLleHmne 06 olumnbke.

W3 yctpoitctBa W3 dhaiina

| (3 Neperawure dain cogawnv  BeiGpatb...  bin, root 1

Bbibop ¢parna ana BocnpomnsBeneHms

Mpn pobaBneHnn d¢annoB B o0b6nacTb 3arpy3kM OHM BbiCTpamMBatoTcs B odepenb
BOCMPOM3BELEHMNA U COPTUPYIOTCA NO BPpeMeHM cobbiTui. MNpn HeobxogMMOCTM Nopsaaok
$annoB MO>XXHO UBMEHWTb, NepeTaLLMB NX C 3a>KaTON NEBON KHOMKOW MbILLIW.

W3 yeTpoiicTea W3 daina

D data_psd_2026_08_27__08_42_45_114_0.bin 2010 kb 0]
D waveform_psd_2026_08_27__08_42_45_441_1.bin 20 MbE @'
-~ 2
UG Noperouro gain s ume  Busparens oot T )
. . . -~

() ] (&) (o) o0 v

QOuepenb dannos gnsa BOCNPoON3BeAeHMA

®
[Ona npocMoTpa gaHHbIX AobaBbTe B paboyee none okHo Ocuunnorpad unu [laHHble

ocuunnorpada , aHaNornm4yHo NPOCMOTPY AaHHbIX B peXXMMe peasibHOro BpeMeHu. 3ateM
MCMNOoMb3YNTe COOTBETCTBYHOLLNE KHOMKW ANA ynpaBneHnsa BOCNPomM3BeaeHeEM 3anncaHHbIX
dannos:



M3 ycTporcTBa W3 chaina

D data_psd_2026_08_27__08_42 45 114_0.bin 2010¢bE E
~ +1
r_(?') Mepetawure daiin ciopa unn ~ BeiBpate..  bin, root -]|
k- -

MEPIEe - ] &

OneMeHTbl yripaB/eHna BOCMNPoOn3BeaeHNEM

® MEepPenTu K NepBoV OCLUNIOTPaMME;

e repenTu K npeaplayLien ocumnnorpamMMme;
e HaudaTb BOCNPOU3BEAEHUE;

® MEepenTun K CriegyroLLen ocumnnorpaMMe;
e MepenTu K nocregHen ocuninorpamMmme;

e BbI6paTbh KaHan N3 AOCTYMHbIX;

® HaCTpPOWUTb CKOPOCTb BOcnpomnseeaeHma (ananor KonmuecTteo nakeToB B CeEKyHAY).
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W3 ycrpoictsa W3 danna
[ data_psd_2026_08_27_08_42_45_114_0.bin 201015 0}
el
| (‘P\ Neperawmre dain cona v Beibpars...  bin, root 1
S T S R O e e e e e e e e e e e e >
(k) (] (D) (B o] e (=)
X X
— deuunnorpamma 52 Baseline Napamerp 3HaveHune
H
13 1032 g Long Gate Homep kawana KAH1
Mertxa spemeHu 5'343'528'342'624 [ns]
“ Basosas nunus -60
4000+ ™~ MaxcumansHoe 4928
‘ X MunumansHoe 0
3000 . g Cuerwmk cobermmit FPGA 52

I A Cuerunk obpaborans... 52
2000 Cuervn PSD 215

MruosenHas ckopocTs 251

10001= = = < Geietess s o R i CpeaHas cKopocTsb 251
Bpems ¢ Hauana 0.20 [s)
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. . Koachdhmument 0
g 100 200 300 400 500 600 700 800 900
Wrrerpan anuxHoro . 787

npOCMOTp ocumnnorpaMmsbl n 4ONONHUTENbHbLIX AaHHbLIX MPWN BOCMNMpon3seaeHnn

Mopaep>xmBaetca ogHOBpPEMEHHadA 3arpy3ka ¢amioB ¢ MHPopmMaumen o cobbiTuax (data
mnn short_data) n dannos ncxogHbix waveform. B aToM cnyyae naketbl aBTOMaTUYECKU
BbICTpanBaroTCA B Napbl, Kak Npy BOCMPOU3BEAEHNN N3 YCTPOMUCTBA BO BPEMA N3MEPEHUA.
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H
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‘ e 3
| e “ Baszosas nunua -60
4000+ ™
I B MakcumansHoe . 4928
Ry
3000 ’ o MunumansHoe 0
’ = = Cuerunk cobeimvit FPGA 52
2000 | § Cuerumnk obpaborans... 52
Cuyerumnk PSD 215
000F =SS SSSSssS — -8 B - - =
MrrxosenHan ckopocTs 251
o / CpeaHan cKopocTs 251
| ——— Bpews ¢ Hasana 020s)
0 o 200 3o  abo s0  e00 00 sdo  sdo

Anuxa ocumnnorpamms 1000

CoBMecTHasn 3arpyska ¢annoB data n waveform

Ecnue ¢al7ll'l 3anucaHbl JaHHble N0 HECKO/IbKMM KaHanaMm, akTUBHbIA KaHan MOXKHO Bbl6paTb
npuv noMoLln BbinagaroLLEro Crnmcka.

[na nocTpoeHusa crnekTpa Ha OCHOBE 3anncaHHbIX pannos oTkponTe okHO PSD cnekTp mnau
PHA cnekTp 13 MeHio AHanutuka. 3anyck BOCNpPON3BEAEHNA N3MEPEHUNI A1 3TOr0 He
Tpebyetca: cnekTp 6yoeT NOCTPoOeH cpasy Npu OTKPbITUM COOTBETCTBYHOLLIENO OKHa.
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1 (> nNeperawwre paitn ciopawnm  Beibpath...  bin, root 1
_____________________________________________________________________________ _
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[MocTpoeHme cnekTpa No gaHHbIM U3 dpanna

Mpn NOCTPOEHUM CNEKTPa Ha OCHOBE AaHHbIX N3 dpalina [OCTyNeH TOT XXe Habop HaCcTpPoeEK,
YTO M NpPU NOCTPOEHUM Ha OCHOBE AaHHbIX U3 ycTporcTBa. Bce HacTpoliku pabotatoT

aHanorn4yHbiM o6pasom.



3.8 AHanuTuka

3.8.1 lNpenBaputenbHble HACTPOUKU

Mepen Hadanom paboTbl ¢ MeHHO AHanUTMKa pekoMeHAayeTcA BbibpaTb cTpaTeruio
K3LLMPOBaHMA AaHHbIX Ha cTpaHuue HacTponkn nporpamMmmel > O6uime.
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Ma yerpoicTea 3 daina

d125-x16-emu @ s S (o) S

X
Hactponku O6wwe HacTponKu
m 145
ey v wa

o Whtepdeiic

Bbi6op cTpatermm keLumpoBaHUA faHHbIX

B BapnaHTe [luckoBoe XpaHUnAULLe NMPOMEXYTOUHble AaHHble XPaHATCA BO BPEMEHHOM
danne Ha XECTKOM AMCKe. DTO IKOHOMUT ONepPaTUBHYHO NaMsTb, HO MPUBOAUT K CHUXKEHUIO
NPOM3BOAUTENBHOCTUN MNP ANNTENbHbIX U3MEPEHUSAX.

B BapmaHte OnepaTMBHaﬂ naMATb NMNPoOMe>XXyTo4vHblie AaHHble XpaHATCA B C>KaTOM BMnAe B
OI'IepaTVIBH0l7I namatn. 31to obecneymBaer MakCcMMalsibHyrO MPOnN3BOAUNTENbHOCTb MpU
BbIMO/THEHUN paC‘—IéTOB, HO yBENMNYMBAET pacxon OI'IepaTI/IBHOl\/'I namMAaTun.

Mpn Hanuumm B cucteme 32 b onepatuBHOM naMatn unu 6onee pekoMeHayeTcA
ncnonb3osate OnepatmBHaa namatb. Ecnum onepatmBHoM namatm MeHee 32 [h,
pekoMeHayeTca  ucnonb3oBatb [nckoBoe xpaHunuwe. [Ipyn  MCNonb3oBaHUK
OnepatuBHaa naMAaTb B cucteMax ¢ ManbiM konundectsoM O3Y onepaunoHHas cuUcTeMa
3apencTByeT ¢pann Noakaukm, YTo NPUBOAUT K CHUXKEHUIO MPON3BOANUTENBHOCTM A0 YPOBHA
OdnckoBoe xpaHuUnuLle.

3.8.2 NocTtpoeHne PSD-cnekTpos

Ona nepexoga B OKHO nocTtpoeHmAa PSD-cnektpoB Haxmmute PSD cnektp B MeHto
AHanuTunka nnm ncnonblymte coyetaHue Ctrl+G.
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M3 ycrpowncTsa Wa danna

d125-x16-emu @ e S =

A PSDcnextp [CirtG

A PHAcnekrp [ Cir+

OkHo nocTpoeHunsa PSD-cnekTpos
Pabouana o6nactb noctpoeHmna PSD-cnekTpoB BKAOYAET CNeayoLme OCHOBHbIE 3/IEMEHTDI:

e cnucok obnacten (mAoctyneH B pexumax BblumcneHue Ha xocte (Eventinfo) um
Ocuunnorpamma): cos3gaHue, BblboOp, nepenMMeHOBaHME, W3MEHeHWe uBeTa W
pa3MepoB, BK/IHOUYEHMNE U OTK/IHoUEeHNe 0ToBpaXkeHus;

e BUOKET paspeneHua cnekTtpa (PSD-kapta) ¢ MHCTpyMeHTamMu pa3MeTku obnacrtem:
NMHUA, KBaApaT, MHOTOYroNbHUK;

® CIMUNCOK CNeKTpoB C YynpaBneHMeEM 0T06pa>|(eHVIeM oTAaeNibHbIX TUCTOrpaMmMm U
Cl'ly)Ke6HbIMI/1 KHOMKaMn CcoxXpaHeHunA, co34aHuA CKPUHLUOTa “n yoaneHmna
NMoJ/1Ib30BaTETIbCKNX CNEKTPOB;

e BUOXeT crnekTpoB (1D-rpadukun), naHenb napametrpoB PSD, Bbibop KaHana, KHOMka
Hactpownku PSD n nHankatop nporpecca o6paboTtku.
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| = Bpems uamepenus: 18.3 [c]
@ @ e 1 £8D Kon-so cobbimuit: 6420
e 600
450
1 ‘2 ;4 N 2 3,00

— PSD-cnexTp

Konuuecrao cobuimuit
P

OnemeHTbl pabouen obnactm PSD

B Bunao>kete pasgeneHua cnektpa ctpoutca PSD-kapTta: no ocu X oTk/iagblBaeTcsa KaHan
ncxogHoro cnektpa (Amplitude nnn Area), no ocn Y — 3HaveHne PSD, no ocu Z (uBet) —
KonmuyecTBO cobbiTMI. KapTa 06HOBAsAETCA No Mepe 06paboTkn AaHHbIX.

600
1.07 ||
0.84 450
o 0.4 . TSR T L
0.2
10— | N N I E— . 0.00
0 100 200 300 400 500 00 700 500 900
KaHan
PSD-kapTa

Mpn BbiGOpe pexnma BblumcneHue Ha yctpouctee (DeviceSpectrum) MHCTpyMeHThI
MHTEpaKTMBHOro aHanm3a PSD He mcnonb3yloTca: naHenb BblaeneHuna obnacten n cama
PSD-kapTta CcTaHOBATCA HeAOCTYMHbIMW. B 3TOM peXxume NpuUAoXKeHMe He BbINOAHAET
pa3MeTKy cobbiTui No Mosib30BaTeNbCKMM reoMeTpmyecknm obnacrtam, a nokasbiBaeT
TONbKO WTOrOBbIM CMEKTP, KOTOpbIN GOpMUpyeTCA HenocpeacTBEHHO YCTPOWCTBOM U
nepepaérca B MHTepdenc B roToOBOM BUAE.

B BuO)keTe cnekTpoB AaHHble oTobpaykatoTca B Buae ructorpamm. [lna pexuma c
noaaep>kkon obnacrten BbiBOAUTCA obwimin cnektp Bce o6nactu, a Taikoke oTAe/bHbIE
CMeKTpbl, COOTBETCTBYHOLLME BblAENEHHbIM nonb3oBaTteneM obnactam. Mo ocu X
oTKNagblBaeTcA HOMEpP KaHana WucxXogHoro cnektpa, no ocum Y — KOMWMYECTBO



3aperncTpupoBaHHbIX 3Ha4YeHUM (CYETOB) B KaxkaoM KaHarne. [1na ynobcTBa conoctaBneHusn

Kaxkabln crnekTp o6n1acT nokasbiBaeTca TEM XKe LIBETOM, UTO U COOTBETCTBYOLLLAA o6nacTb
Ha PSD-kaprte.

A0+

A0

20

Konuuecreo cobbimui

U 10a 200 Sud 400 200 aug U0 500 200

KaHan

Bupoxxet 1D-cnektpos PSD

[lna HacTpoMKM NOCTPOEHMA UCMONb3yOTCA BbibOp KaHana n kHornka Hacrtpowku PSD.
LocTynHbl pexxkumbl Ocumnnorpamma, BeluncneHume Ha xocte (Eventinfo) v BoluncneHue
Ha yctpouncTBe (DeviceSpectrum).

B pexxuMe OcuunnorpaMmma cnektp CTpomuTca Ha ocHoee waveform, nonyyaembix U3
ycTponctBa. HactpauBatotca napametpbl Gate (Pre Gate, Long Gate, Short Gate),
pacuétr baseline (Device, Auto, Manual), napametpbl PSD-cnektpa (KOonmuyecTtBo
KaHanoB U MakCcUManbHOe 3Ha4YeHune).

B Hacrpoiikn PSD *
HacTtpowuku PSD

leHepauun cnekTpa
Pexum reHepaumm cnekTpa Ocuunnorpamma Beiumcnenme Ha xocTe (Eventinfo)

Metog pacuera Berumncnenune Ha yetpoictee (DeviceSpectrum)

WcxoaHeli cnekTp
AmnnuTyna
Tun 3Ha4veHnA

Mnowapns

KonuuecTteo kananos
1000
KonuuscTeo Biakos

MakcuMankHoe IHaueHHe
2 000

BHaueHUE NONKOI LWKans!

PSD cnektp

KonuposaTk HAaCTPORKM MCTOUHHMKA D
MIEnonkaoeats Te xe BHHel, 410 M ANA 3HERrMH

KonusecTso kaHanos

1000
Konndectea GuHoe

MakcumansHoe 3HaueHHe 2 000
2 000
3HaueHUe NONKOM LKans!

Hactpownku PSD B pexknme «Ocuunnorpamma»

B pexxume BbiunucneHune Ha xocTte (Eventinfo) cnekrtp cTtpountca Ha OCHOBE pacyéETos,
y>)k€ TMpPOBEAEHHbIX YCTPOMCTBOM. HacTpaumBatotca TN UCXOAHOrO  CMeKTpa
(Amplitude/Area), napamMeTpbl UICXOOQHOrO criekTpa, napameTpbl PSD-cnekTpa 1 onuusa
KONMpoBaHMA NapaMeTpoB ncxogHoro cnekrpa B PSD-cnekTp.



e B pexxunme BbiuucneHue Ha yctpounctBe (DeviceSpectrum) ycTponcTBO NMOMHOCTbIO
cobupaet cnekTp v npucbinaet Ha MK rotoBbIn pe3dynbtaT. HacTpoWKM BbIMOMHAIOTCA B
OKHe HaCcTpPOEeK NPOLLUMBKU YCTPOMCTBA.

Ona BbioeneHMs ob6nacterm NPUMEHSIITCA  WHCTPYMEHTbl  NWHWM, KBagpata U
MHoOroyronbHuka (noackaskm kHornok: Jio6aBuTb HoBYr0 o6nactb B Buae nuHuu /
KBagpaTa / MHOroyrosibHuKa).

¥ @ 1©

NHcTpyMeHTbl BbiaeneHmna obnacten PSD

MHCTPYMEHT NMHMK NMO3BONAET BbIMNONHUTL cpe3 No BbibpaHHOMY 3HaudeHuto PSD n/vnm
KaHana ncxogHoro cnekrpa. Co3gaHme BbINOMHAETCA ABYMA TOYKaMU; NOc/e 3aBepLleHunn
obnacTb MOXXHO peaakTMpoBaTh NepemMeLLeHneM KOHLLOB OTpe3Ka.
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MHCTPYMEHT NNHUN

MHCcTpyMeHT kKBagpata No3BonsAeT BblbupaTb AaHHble nNo gmanasoHam PSD u kaHana
mcxogHoro cnektpa. O6nacTtb co3gaétcs BblAENEHMEM MbIlWbD W pegakTupyeTcs
nepeMeLLeHNEM YITIOBbIX TOUEK.
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MHcTpyMeHT kBagpaTta

MHCTpYyMEHT MHOroyronibHMKa Mo3BonAeT 3adaBaTb 06/1acTb NPOU3BONbHOW (HOPMbI.
CospgaHue BbiNoNHAETCA NnocreaoBaTebHbIM Aob6aBneHMEM BepLUWH, peaakTupoBaHue —
nepeMeLLeHneM BEPLLNH NOMUTOHA.
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MHCTPYMEHT MHOIOyrosibHMKa



OTtobpaxxeHneM obnacten

M CMNekTpoB MOXHO YynpaB/ATb

nepexknr4yarenamMmm

B

COOTBETCTBYHOLLIMUX CMNKACKaX. Bbl60p aneMeHTa B crinmcke obnacrtemn CUHXPOHUN3NpOBaH C

BblaeneHnem obnactmn Ha PSD-kapTe.
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YnpasneHue oTob6pakeHneM obnacrten 1 cnekTpos

YnaneHue BbINoNHAeTCA A4 Bbl6paHHbIX nonb3oBaTeNlbCknMx obnacten u CNeKTpoB;

6a3oBbili criekTp Bce o6nacTtu agnaerca cny>kebHbIM 1 He yaanaeTca.

CoxpaHeHuMe pes3ynbratoB aHanuia goctynHo B ¢dopmaTtax CSV, N42.42, LSRM, MATATO,

XML, Raw 2D CSV, a Takxxe B BUAE CKPUHLLOTA.
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CoxpaHeHue pesynstatoB PSD-aHanmsa




Bo BpeMA aKTUBHOIo namMepeHmAa 4acCTtb ynpaBnarOLWLNX 3/IEMEHTOB MOXKET ObITb BpeEMEHHO
HeaocCTynHa. Mocne ocTaHOBKU nM3MepeHnAa gocTtyn K HaCTpOVIKaM M MOCTPOEHUIO obnacTten

BOCCTaHaB/1MnBaeETCA.

3.8.3 NocTtpoeHune PHA-cnekTpoB

Ona nepexoga B OKHO nocTtpoeHna PHA-cnektpoe Haxmute PHA cnektp B MeHio
AHanutuka unm ncnonb3ymte covetaHme Ctrli+H.
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Wa ycTpoicTea W3 panna
d125-x16-emu
C MHbIY
d125-x16-emu o s S (o) (D

A PSD cnextp

A PHA cnextp

OkHo nocTtpoeHuna PHA-cnekTpos

OkHo PHA npegHa3HaueHo ana otobpakeHma ntorosoro PHA-cnekTpa. B pexknme pacuéra
no ¢opmMe curHana AONOAHUTENBHO OTOBpaXkaroTcAa MPOMEXKYTOUHble aTanbl 06paboTkm
Ocuunnorpamma, Smoothing, Decimation, RC-CR?, Trapezoidal.
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d125x16-emu o e S D
X
“
Bpemn namepenun: 7.0 [c] (:2 J Smoothing Decimation
et Kon-80 cobbituir: 1332 @ 2 recr? ’

— Waveform

— PHA-cnekTp

Konuuectso cobeimuit

Kanan

MpoMexxyTouHble aTanbl 06paboTtkn PHA
Hactponku PHA BbinonHAtoTca B okHe HacTponku PHA.

O6Lme HacTponKK: BbIBop pexknma reHepaunm cnektpa (Ha ocHoBe ocumunnorpammsl, Ha
ocHoBe 3HaueHun PHA, Ha ocHoBe cneKkTpa ycTponcTBa).

Busicnowne ka xocre (Eventinfo)

PexxnMbl reHepaunm cnekTpa B «<HacTtporikm PHA»
B pe>xknme Ha ocHoBe ocuunnorpaMmsbl HacTpamBaroTCA:
e 0oTOBpaXkeHMe UcxoaHom popMbl CUTHANA;

e crnaxupaHue (tmn CuMmMmeTpuuyHoe/ACUMMETPUYHOE, /IEBbIA N NpPaBbii MHTEPBAasbI,
BM3yanusauus);

e peumMmauusa (pexknum YcpepHeHue/Ot6pacbiBaHue, KO3PPUUMEHT, BU3yannsaums);
e RC-CR? (threshold, noise threshold, initial threshold, sBusyannsauus);

e TpaneueunganbHbin eunbtp (K, L, M, Bu3yannsauns);

® napameTpbl crnekTpa (KoNn4ecTBO KaHanoB, MakCUManbHOe 3Ha4YeHme);

e TWN 3HaudeHusa pana cnektpa (fno6anbHbIn MaKcUMyM, JloKanbHbIA MaKCUMYM,

CpenHee, HerT).



HacTtporku PHA

Ocusnnorpanma
B

Orto6paxats ocuMnnorpammy
Orobpaxath ucxoanyio ocunnnorpammy (@

C
1 0
10
[ &
RC-CR?
Noporosoe anaierme =
‘l:npm' wyma N
opo
3
50
C
1000
5

10000

Bmcnenwe wa xocTe (Eventinfo)

we wa ycTponcTee (DeviceSpectrum)

Bpemn nnocko sepwmnbl (L)

Arwennsocn noceoh sepum

HacTtponku PHA B pexxuMe «Ha oCcHOBe ocLun0rpamMMmbl»

B pexxnme Ha ocHoBe 3HaueHun PHA HacTpauBaroTcAa napaMeTpbl MTOFOBOrO CNeKkTpa

(konnuectBo KaHanos,
(MakcumyM unu CpepgHee).

MakcuManbHoe 3Ha4eHune)

n TN wnMCNosb3yemMoro 3Ha4veHuA

B Hactpoiiku PHA
Hactpoitku PHA

Feepaunn cnexTpa
PekiM reHepaumn cnektpa
Meron pacieta

Mapamerpe1 cnexrpa

Konuuecteo

Mcnonbayemoe Havenme

3Hauenve TRanNBUMEANLHOTO UNETDA

Ocuunnorpanma

B Ha i (D

1000

10 000

Makeunym

Cpenvee

Beiuncnenue Ha xocte (Eventinfo)

Hactpoinkun PHA B pexxume «Ha ocHoBe 3HaueHun PHA»

B pe>knme Ha ocHOBe cneKkTpa ycTpoMcTBa A0CTyMNeH TO/bKO BbIGOP pexxuMa reHepauum,

HaCTPOWKM NPOMEXYTOUHOM 06paboTKn HEe NPUMEHAIOTCA.

B Hactpoiikn PHA
Hactpoitku PHA

Tetepauna cnexTpa
Pexum renepaumu cnextpa

Meto pacsera

Ocuunnorpanva

B Ha i (De

Buiuncneme Ha xocTe (Eventinfo)

HacTtponku PHA B pexxuMe «Ha ocHOBe cnekTpa ycTponcTea»



CoxpaHeHune peaynstatoB PHA-aHanuzda pgoctynHo B dopmaTtax CSV, N42.42, LSRM,
MATATO, XML n B Buae ckpuHwioTta. CoxpaHeHue BbINOMHAETCA B Manky, 3afaHHylo B
napaMeTtpax 3anumcu.



3.9 Cuctema NpoekToB

MpoekTbl MO3BOMAIT YNpaBnATb FOTOBbIMW KOMIMEKTaMKU HAaCTPOeK W pesynbratamMu
N3MepeHMn KOHKPEeTHOro akcnepmMeHTa. ®ann npoekTa MMeeT pacLunpeHme .dpr.

[ns paboTbl ¢ nNpoekTaMm HaxkMuTe KHOMKy TeKyuiMi npoekT E B [MAaBHOM MEHHO.
OTKpoeTcA BCM/blBatoLLLee MEHIO NPOEKTa.

KHonka «TekyLimn npoekT»
B MeHIo AoCTyNHbI:
e CoxpaHuTtb (Ctrl+S) — coxpaHuUTb TEKYLLNN NPOEKT;
e CoxpaHutb Kak (Ctrl+Shift+S) — coxpaHnTb NPOEKT Nog HOBbIM MMEHEM;
e C6pocutb nameHeHus (Ctrl+Shift+Z) — oTMeHUTb HECOXPaHEHHbIE NU3BMEHEHUA;
e Cospartb npoekT (Ctrl+N) — co3agaTb HOBbIV pann .dpr;
e  OTKpbITb NpoekT (Ctrl+0) — oTKpbITb CcyLLecTBYOLWMIN dann .dpr.

Huxe otobparkaetca cnucok HepaBHMe npoekTbl. YTo6bl OTKPbLITL MPOEKT U3 Crnucka,
BbIOEpPUTE €ro UNM B KOHTEKCTHOM MeHI0 MyHKTa BblbepuTe OTKPbITb NPOEKT. [yHKT
YpanuTtb NPoeKT yaanser NpoeKkT U3 Cnucka HeJaBHUX.

" Wpopicnm o

Cnuncok HegaBHUX MPOEKTOB



UTo6bl OTKPBLITb CTPaAHULY TEKYLLLEro NpoeKkTa, HaXkKMMUTE KHOMKY C MMEHEM MpoekTa (1Mnu
MpoekT, ecnn nMa eLleé He 3a4aH0) B BEpXHEN YacTu BcnbiBarowero MeHto. OTKpoeTcs
CTpaHuua c gByMma naHenamu: cnesa — KoHdurypauma n onmcaHue npoekra, cnpasa —
)XXypHan nuamepeHum.

3.9.1 YnpasneHune HacTporkaMun rnpoLUnNBKU

B naHenn KoHd¢urypauma MoOXHO XpaHUTb Habop HacTpoek MPOLUMBKM AO/1F KaxKaoro
ycTponctBa. Haxxkmute KHonky paobaBneHus kKoHdurypaumm m B auanore Jo6aButb
KoHuUrypaumio Bbibepnte NOAKNHOUYEHHOE YCTPOUCTBO, 3aTeM HaxkmunTe [lo6aBnThb.

W3 ycrponcrea W3 channa

d125-x16-emu

d125-X16-emu « s S ) O
X
KoHdurypauus XypHan namepeHun
o Yerpold & [lo6asute xoHurypaumo X | Wndopmauun o
YeIngiicIag Conuiiniii I 27.08.2026 08:42 NATIVEX
[d125»x!6-emu 57920 Nogxniovero I
Untitled* @

[o6aBneHne KoOHGUTrypaLnm ycTpomncTBa B NPOEKT

B tabnuue koHpurypaumuim otobpaxkarotca yctponcTso, ctatyc (MogknoveHo, OTKIOUEHO,
N3mepeHne, O6HOBNEHNE) N OENCTBNA CUHXPOHN3ALNN:

e CoxpaHUTb HacTPOMKU B KOHPUrypauuw — CKOMMPOBAaTb TEKYLLMNE HACTPOMKU C
YCTPOMCTBA B MPOEKT;

e C6pocuUTb HACTPOMUKN KOHUrypauum Ha YCTPOUNCTBO — MPUMEHUTb HACTPOMNKN U3
npoekTa K yCTPONCTBY.
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W3 ycrpoicrsa W3 dpainna

KoHdurypaums [B XypHan uamepeHum

d125-X16-emu @ o S =

x

U d125x16-emu T d125-x16-emu ~ +1 27.082026 08:42

Untitled* ©

o Yerponcrao Craryc Aewncrenn Yerpoucrso Dannsi Wndpopmauun

NATIVE i

CuHHXpOHM3aUna KOHPUIypaumm c yCTPOMCTBOM

YTto6bl NMPOCMOTPETb HaCTPOMKM MPOLUMBKM, COXPaHEHHble B KOHOUrypauuu npoekTa,

Ha>XMUTe KHOMKY «i» B cTpoke Tabnunubl KoHpurypauma. Otkpoetca gmuanor HacTtpomnku

NMPOWUMNBKN C MNapaMeTpaMm KaHanoB M3 MPOEKTa. KHonka 3arpy3MTb Ha yCTpOﬁCTBO

NPUMEHSAET UX K BbIBpaHHOMY YCTPOMCTBY.

Wa ycrpoictea W3 dpainna

® ' Hacrpoiiku npoLumeku

d 1 2 NapameTpbi CHO CH1 CH2 CH3
| Enable channel ON OFF OFF OFF
| Polarity POSITIVE POSITIVE POSITIVE POSITIVE
Kok
— Trigger hold-off 750 750 750 750
o ‘ Smoothing NOSMOOTHING NOSMOOTHING NOSMOOTHING NOSMOOTHING
Baseline mode AUTO AUTO AUTO AUTO
Baseline value 0 0 0 0
Baseline window WIN_64 WIN_64 WIN_64 WIN_64
| TT-Filter type LED LED LED LED
Unt
_ LED threshold UP 1100 1100 1100 1100
LED threshold DOWN 1000 1000 1000 1000
" CFD threshold 500 500 500 500
CFD fraction _75_PERCENT _75_PERCENT _75_PERCENT 75_PERCENT
CFD delay 125 125 1256 125
Enable waveforms ON OFF OFF OFF

3arpyanTs Ha ycTponcTeo m

Wndpopmaumnn

:Lr‘




MpocMoTp HAacTPOEK NPOLLUNBKM U3 KOHPUTypaL MM NpoekTa

KoHpurypaumo MoXKHO CoxpaHuUTb B oTAenbHbi dann .dconf mnm 3arpysumtb M3 Takoro
davna. lna coxpaHeHnA BbIbepuTe KOHPUTypaLUIO U HAXKMUTE KHOMKY COXpaHeHusa B damn
(CoxpaHUTb KOHpUrypauuro yCTPOMCTBA KaK oTaenbHbi ¢pann). [Ina 3arpy3kn HaxxMurte
KHOMKY OTKPbITUA darna KOHOUrypaumm n ykakmte yCTPOMCTBO, K KOTOPOMY €€ NpmnBA3aTb.

>| Untitled* - DigiScope 1.4.0 - o X [
W3 ycrpoictsa W3 panna
d125-x16-emu @ reme St =
x
KoHdpurypaums @ XypHan uamepeHum
° Yerponcrao Craryc Aencreun YerpowcTso Dainsi Wndropmaumnn 0
v di26x16-emu ot d125-x16-emu ~ +1 27.08.2026 08:42 NATIVE i
Untitled* @

CoxpaHeHune koHOUrypaumu B pann



M3 ycrponcTea W3 hanna

d125-x16-emu o s S ) (e

X
Kondurypauums YXXypHan uamepeHuit
| W Omxpeite kondurypaumio ycrpoiicrsa X
- * 4 [£ » 3rorkomnbiotep > JokymeHTol vd Moucx 8: AokymeHTs p
‘ Ynopagounts ¥ Hosas nanka =~ T O
= JlokansHbiigne A Vs ° T— Pasmef "
@& OneDrive Lychee Slicer
& n MATLAB
raexe Anex My ISO Files
B 3ror komnstorep OpenSCAD
[E Buaeo spectrumhero
‘ JloxymenTsi Visual Studio 18 24,11.2025 8:06
VPProjects
& 3arpysxn
lpadpnxa 26.08,2026 11:53
=] Visobpaxcesma Hacrpausaesbie wabnons: Office 5.01.2026 17:32
J Myseica Tenemoct 10.04.2
J O6uemmbie 06w 4.08,2026 7
[ Pabouwii cton I | d125-x16-emu.dconf l 27.08,2026 8:51 113KB v
Wnas aiina: | d125-x16-emu.deonf v Kondmrypauus (*.dconf) v

Orxpbime Otmesa

3arpyska koHourypaumm ns damnna

Moa Ttabnuuen koHpurypaumi sapatotcs UMa npoekta 1 OnucaHue npoekta. Ytobbl
COXPaHUTb UBMEHEHUSA oNncaHusa, HaxkMmnte CoxpaHUTb.

3.9.2 )KypHan namepeHum

MaHenb XXypHan n3MepeHUW pacrnonoxeHa cnpaBa Ha cTpaHuue npoekta. B Heé
aBTOMaTtM4yecku nonagatot Gannbl, 3anMcaHHble NpY U3MEPEHUN C BKIFOYEHHOM OMUMEN
3anucbiBaTb pgaHHble B dann (cM. pasgen «HacTpolnkm coxpaHeHus»). Kaxpgaa 3anmchb
COOTBETCTBYET O4HOMY CEaHCY M3MEPEHMA HAa KOHKPETHOM YCTPOMCTBE.
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W3 ycrpoicTsa

d125-x16-emu @ mumwe

W3 daina

Cepuitibin HOMep

D e

57920
X
KoHdurypauus @) XypHan uamepeHuin
o Ycrpo#ucreo Craryc Aencreun Ycrponcreo Dainst Wndropmaumnn o
d125-x16-emu ~ +1 27.08.2026 08:42 NATIVE i
Untitled* &
JKypHan namepeHnn — CBEPHYThLIN BUL,
- =] X
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W3 ycrpoicrea

d125-x16-emu @ o

Kondurypauus )

W3 dainna

Cepuithbii Homep
57920

XypHan uamepeHun

D o

YerponcrTeo Craryc Aencreua

Untitled* ©

Yerponcerso Danns!

Wndopmauun

d125-x16-emu Data

data_psd_2026_08_27_ 0...
Short Data

Waveforms
waveform_psd_2026_08_..

Spectrum

Measurement Start i

Date: 27.08.2026
Time: 08:42:44

Measurement Duration
Time: 00:00:04

File Type
NATIVE

Comment:

x

>KypHan namepeHun — pa3BépHyToe aepeBo dannos

Tabnuua >xypHana uMmeert yeTtbipe cTonbua:




Crtonbel, Copoep>xkaHune

YcTponcTBo Nma YCTPOWCTBA, Ha KOTOPOM
BbIMOMHANOCH U3MEpPEHME

dannbl LepeBo ¢pannos naMepeHms (CM. HUXe)

NHpopmauua [ata, BpeMa, AnntenbHoOCTb, TN dopmMarta

N KOMMeHTapumn

(KHOrMKa «i») MpocmoTp HacTpoek MPOLUUNBKMU,
0EeNCTBOBABLUMX MPU U3SMEPEHNU

B cBEpHYyTOM BMae CTpoOka mokasbiBaeT MMA YCTPOMCTBA, MHAMKATOP CKPbITbIX ¢panios
(Hanpumep, +1) n B ctonbue UHPopmMauma — gaty c BpeMeHeM Hadana n LBETHYHO METKY
dopmata: NATIVE, ROOT, RAW unnu CSV. [ABaxkabl LWENKHUTE MO CTPOKE UMW HaXXMUTE
nHamnkartop +N, yto6bl pasBepHYTb NU3MEPEHUE.

B pa3BépHyTOM BUAe B ctonbue ®annbl otobpaxkaetrca aepeso rpynn:

e Data— nonHble pannbl cobbiTUM (data_*.bin);

e Short Data — ¢ainnbl cokpallEHHbIX NAKETOB;

e Waveforms — dannbl ocumnnorpamm (waveform_*.bin);

e Spectrum — dannbl CNEKTPOB.

B cton6bue UHpopmMauma npu pa3BEPHYTOM CTPOKE AOCTYIMHbI:

e Measurement Start — gata 1 BpeMa Hauyana naMmepeHus;

¢ Measurement Duration — gnmntenbHoOCTb ceaHca;

e File Type — meTka popmarta (NATIVE v ap.);

e Comment — none KOMMeHTapuA; TEKCT MOXXHO peaakTMpoBaTb MPAMO B XXypHare.

3.9.2.1 NaHesnb gelicmsull

Hapn tabnuuein pacnonoxeHbl TpU KHOMKK (CneBa Hanpaeo):

1. Oo6aBnTtb pannbl N3MepeHnn — MMNOPT paHee 3anucaHHbIX *.bin-dannos. KHonka
aKTMBHa, ecnu BbibpaHo namepeHune popmarta NATIVE. Ecnm namepeHme He BbibpaHo,
cozpgaétca HoBaA 3anuck Imported. Knsmepenmam ROOT, RAW n CSV pannbl nobasutb
Henb3A. [lporpamMma pacnpegenaeTr UMNopTUpoBaHHbie darnbl no rpyrnnam Data, Short
Data, Waveforms n Spectrum no curHatype ¢anna.
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W3 ycrpoicrsa W3 anna

d125-x16-emu

d125-X16-0mU o s S =3
X
KoHdpurypaums XypHan namepenui
0 Ycrpo#ucreo Craryc Aencreun Ycrponcreo Dainst Wndpopmauun o
d125-x16-emu ~ 41 27.08.2026 08:42 NATIVE i
Untitled* &

[ob6aBneHne danna B >XypHan U3SMepeHni

2. BocnpowusBecTu Bbi6paHHbIV ¢pann USMepeHnn — 3arpy>kaeT BblgesieHHble dansbl BO
Bknaaky U3 dpanna ana npocmoTpa ocumnnorpamMmm m CnekTpos.

3. Ypanutb Bbl6paHHble ¢annbl M3aMepeHunm — ybupaeT BbigeneHHble dannbl UMM
LLeIMKOM n3MepeHmne U3 xxypHana npoekta (pannbl Ha gucke He yaganatoTca). Bolgenute
HY>XHble Gpannbl N BCHO CTPOKY U3MEPEHUA N HAXKMUTE KHOMKY C MKOHKOW KOP3WHbI.



7 Untitled" - DigiScope 1.4.0 - ] X

W3 ycrpoicrsa W3 dainna

d125-x16-emu @ s S () (D

KoHdurypauus @ XypHan namepenui
0 Ycrpo#ucreo Craryc Aencreun Yerponcrso Danns! Wndropmaumn o
d125-x16-emu Data Measurement Start i
data_psd_2026_08_27_ 0... Date: 27.08.2026
Short Data Time: 08:42:44
Waveforms Measurement Duration:
waveform_psd_2026 _08_.. Time: 00:00:04
Spectrum File Type:
Untitled* @ NATIVE
Comment:
-~

YpaneHve 3anucu U3 xxypHana n3MepeHuni

3.9.2.2 Hacmpoliku npowuBKU U3MepeHUA

KHonka «i» B npaBoW YacTu CTPOKN M3MepPEHUA OTKPbIBAeT agnanor Hactpomku npoLwmneku
— Tabnuuy napamMeTpoB KaHanoB, KOTOPble AENCTBOBaANM B MOMeEHT 3anuncu. KHonka
3arpyauTb Ha yCTPOMCTBO NPUMEHSET 3TV HACTPOWMKM K BbIBPaHHOMY YCTPOMNCTBY; 3aKpbITb
3aKkpbiBaeT gnanor 6e3 USMEHEHUN.

B Hactpoiikn npowmekm x
MNapameTpsl CHO CH1 CH2 CH3
Enable channel ON OFF OFF OFF
Polarity POSITIVE POSITIVE POSITIVE POSITIVE
Trigger hold-off 750 750 750 750
Smoothing NOSMOOTHING NOSMOOTHING NOSMOOTHING NOSMOOTHING
Baseline mode AUTO AUTO AUTO AUTO
Baseline value 0 0 0 4]
Baseline window WIN_B4 WIN_B4 WIN_B4 WIN_B4
TT-Filter type LED LED LED LED
LED threshold UP 1100 1100 1100 1100
LED threshold DOWN 1000 1000 1000 1000
CFD threshold 500 500 500 500
CFD fraction _75_PERCENT _75_PERCENT _75_PERCENT _75_PERCENT
CFD delay 125 125 125 125
% On OFF OFF OFF

HacTpoiku NnpoLLUmMBKU, COXPaHEHHbIE MPU U3MEPEHNN



NMporpamMHoe ob6ecneveHue DigiScope Bepcusa: 1.4.0



3.10 Hactponku nporpamMmel

[ONns oTKpbITUA HACTPOeK HaXXMuUTe KHonky HacTpoMku nporpamMMbl ¢ n306pa>keHUeMm
LIeCTEPEHKM B [1TaBHOM MeHw. HacTpolkm pasgeneHbl Ha cTpaHuubl O6wune wu
NHTepdenc. I3MeHeHMA NpuMeHATCA KHONMKOM CoXpaHUTb B HUXKHEW YaCTU OKHa.

L

KHonka «HacTpovkn nporpamMmsl» B rMaBHOM MEHI0

3.10.1 Obuwime HaCTPOUKMN

Ha ctpanunue O6wume otobpaxkaetca Tekyllas Bepcua DigiScope v 3agaértca Crparerusa
K3LMpOBaHUA:

e [luckoBoe XxpaHWUNULLE — BPEMEHHbIE AAHHbIE aHANUTUKM XPaAHATCA Ha Aucke. ITOT
BapuaHT TpebyeT MeHblLLe onepaTMBHOM NaMATM U pekoMeHayeTcA anA 6onbLinx
dannos;

e OnepaTnBHas NnaMATb — BPpeMeHHble AaHHble xpaHATcA B RAM. Takon BapmaHT 06bI4HO
6bICTpee, HO UCMONb3yeT AOCTYMNHYH ONepaTMBHYIO NaMATb KOMMNbOTEpPA.

N3MeHeHne CTpatermm npuMeHAETCA rnocsie CoxpaHeHnAa HacTpoek.

3.10.2 HacTtpouku nutepdenca

Ha ctpanuue UHTepderc nocTynHbl cneaytowme napaMeTpbl:
e Macwrab nHtepdpenca — n3MeHAET pa3Mep 3/1IEMEHTOB OKHa;
o As3bIK— BbI6Op A3bIka MHTEpdenca: Pyccknm nnm English.

Mocne HaxaTna CoxpaHUTb M3MeHeHMe MaclwiTaba UM A3blka BCTynaeT B CUIy rnocne
nepesanycka DigiScope. [1o nepe3anycka npogoikaeT UCNONb30BaTbCA TEKYLLMIN A3bIK U
MacwTab. [lpu coxpaHeHMn oTobBpa)kaeTca COOTBETCTByHOLlEEe MHPOPMALUMOHHOE
coobLieHue.

MNpeanynpexaeHne

Mepen nameHeHneM Maclutaba ybegutecb, UTo OKHO DigiScope He nepekpbiBaeTca
apyrumm okHamu. llocne nepel3anycka pa3Mep 3/1EMEHTOB WM3MEHUTCA [O/1A BCEro
MPUNOXKEHNA.



3.11 YBegoMneHus

B npouecce pabotbl MO DigiScope B npaBoM HUXXHEM Yy Nepmoanyeckm NosBASAKOTCA
BCM/blBaOLLME MHOOPMALMOHHbIE COObLLIEHNS.
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Wa ycTpoicrea W3 painna
d125-x16-emu @ teomee
X
KoHdurypauus XypHan namepeHum
o Yerpoicrao Craryc Aencraun Device Files Information o

v d125-x16-emu Noaxmoueno

Untitled* &

A BeeneHHble NaHHbIe COXpaHeHbl X

BcnnbiBatowee ysegomneHue DigiScope

[na npocMoTpa NCTopmnm coobLLIEEHNIN HAXKMUTE KHOMKY YBeA,0MIeHUA C KONTOKOMbYMKOM B
HWXKHEN 4acTuM rnaBHoOro MeHt cneBa. OTkpoeTcs naHenb JleHTa cobbitun. Ecnn
yBeooM/eHUN eLlé HeT, oTobpaxkaeTca cooblieHne Y Bac HET HOBbIX COBbITUMN.
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W3 panna

JleHTa cobbiTUN

A Beepennsie ganHbie coxpaHeHbl

OTrnioumnTs MaUus
57920 2

X

A Beegennble AaHHbIe COXpaHeHb!

A BsenenHble nakHble COXpaHeHbl

XypHan uamepeHuit

Device Files Information o

MaHenb «JleHTa cobbITUN»



4. YcTpaHeHne omnbok

4.1 Bo3aMOXXHble Henonaakm npu yctaHoske DigiScope

4.1.1 Owmnbka «MSVCP140.dllis missing» npu nonbITke 3anycka DigiScope

BoamMoXxHaA npuuMHa: He ycTaHoBNeH naketr 6ubnuotek Microsoft Visual C++
Redistributable, noctaBnsaemMbin B cocTaBe ycTaHoBOYHOro ¢panna DigiScope.

PeweHune: nepeyctaHoBuUTb DigiScope n Ha ¢pmMHanbHOM 3Tarne yCTaHOBKM NoATBEPANTb
HeobxoagmnmocTb ycTaHoBKM Microsoft Visual C++ Redistributable.

4.1.2 Owmnbka «libCore.dll is missing», «libTree.dll is missing» nnu «libRIO.dll is
missing» Npu nonbiTKe 3anycka DigiScope

Bo3aMo)kHaa npuyuMHa: onepaumoHHas cucTeMa He MOXeT HanTu Heobxogmmbie damnnbl
6mnbnmnotek, noctaBnaemole B coctase DigiScope.

PeweHune: nepeyctaHoBuTb DigiScope. Ecnn owimnbka noBTtopAaeTcs, nepenaute B pasaen
«CBoncTtBa cuctembl» > «/IaMeHeHMe MnepeMeHHbIX cpegbl». B paspene «CucteMHble
rnepeMeHHble» HananTe nepeMeHHyo PATH n nob6aBbTe B HEE HOBYHO CTPOKY BMAaa:

DigisScopePath\libs\ROOT\bin

3pecb DigisScopePath — nyTb K ycTaHOBNeHHOMY ak3eMnapy DigiScope.
4.2 Bo3mMoxxHble Henonaakm npu pabote DigiScope

4.2.1 YcTponcTBO He oToBparkaeTcsa Bo Bknaake «MN3 yctponcrtea»

[NMpoBepbTe NUTaHME YCTPOMCTBA, CETEBOM Kabenb 1 NoakntoveHne KOMNbOTEPA K TOU Xe
nokanbHon cetu. Npun npaMoM nogkntoueHun yctponctaa K [NK BpyyHyro 3agante ceTeBoMy
aganTtepy agpec 13 1ol Xe NoACEeTU, UTO M YCTPOMCTBO, U Macky 255.255.255.0. NogpobHble
OenCcTBMA NpuBeaeHbl B pasaene «[lepBoHavanbHaa HacTpomKa».

4.2.2 KHonku «MN3meputb» 1 «MHbopMaLma» Hea4OCTYMHbI

KHonkn akTnMBupyroTca To/bko nocne Bblbopa o6Hapy>XeHHOro YCTPOMCTBA U YCMELLHOrO
nogkntoueHusa K Hemy (ctatyc MopknioueHo, kHonka OTknrwuutb). Ecnmn coegmHeHne
noTepsiHo, HaxXmMuTe OTKAKUUTL (NPM HeobBXoAMMOCTMU) U MOAKIHOUYUTECH MOBTOPHO
KHonkon MoaknrounTb.

4.2.3 Henb3s U3MeHUTb NapamMeTpbl MPOLLUNBKU UM HACTPOMKN COXPaHEHUS

MapameTpbl 6NOKNPYHOTCA BO BPEMA U3MepeHUsa: B OKHax HacTpoWKuM NpoOLMBKU I
HacTpoikun coxpaHeHuAa oTtobparkaeTcsa npeaynpexaeHve BbinonHaeTca mamepeHue.
Haxxmmnte OCcTaHOBUTL, A0XXANTECH 3aBEPLLUEHMNA MUSMEPEHUA U MOBTOPUTE HACTPOMKY. Ecnn
rnoJsie B HaCTpoKKax NPOLUMBKM NOACBEYEHO KPACHbIM, UCMPaBbTE 3HAUYEHME UIUN HAaXKMUTE
C6pocutb: coxpaHuTb Habop ¢ ownbkamun Henb3A. Ecnm ycTponcTBo He BbI6paHO, B OKHe
HacTpoeK NpoLLINBKM oTobparkaeTca coobLieHe YCTPOMCTBO He BbiGpaHo.



4.2.4 ®ann He 3arpy>kaetcsa Bo Bknagky «M13 panna»

NpoBepbTe pacLunpeHmne n cogepxxmmoe ¢arina. [lna BocnpomsBeaeHma Noanep>xMBaroTca
davnbl bin n root (popmatel NATIVE n ROOT); dannbl fomkHbl 6biTb HEMYCTbIMU N HE
nospexaéHHbIMuU. MNMpun ownbke DigiScope nokasbiBaeT coobLieHVe 0 HeNnoaaep>XMBaeMoM
paclwWmMpeHnn, HEBO3MOXXHOCTU UYTEHMA, MNOBpeXAeHUn wunm nyctoMm danne. Pannbl
dopmaTtoB RAW 1 CSV, 3anncaHHble 63 MeTagaHHblX, DigiScope He Bocnpon3soauT.
4.2.5 HepocTtynHbl «<HacTponkn npowmnekn» n «HacTpomnkm coxpaHeHns»

OTW NYHKTbI FMaBHOIO MeHK akTUBHbI TONIbKO Ha Bknaake U3 yctponctea. Ha sknaake Us
danna oHV HeaOCTYMHbI.

4.2.6 I3aMeHeHMe a3blka nnm Mmacitaba He otobpasunnock cpasy

[Mocne coxpaHeHUs aTUX NapaMeTpoB Ha cTpaHuue HacTtponkn nporpammbl > UHTepdenc
nepesanyctute DigiScope. [1o nepesanycka nHrepdenc HaMepeHHOo CoxpaHAeT NPEXHUN
A3bIK U MacLuTab.

4.2.7 GLFV error npu NonbITKe OTKPbITb HEKOTOPbIE BUOXKETDI

Bo3aMoxxHas npnynHa: He YCTaHOB/1EH ,u,paﬁBep BNAOEOoKapThbl.

PeweHune: ckauatb ,u,pa17|Bep c canTa npom3soaunTeNa BUAEOKapTbl U YCTAHOBUTb €r0.



