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NMUCMEHO Cbr/iacue OT NpUTexaTena Ha aBTOPCKUTe Npasa.

Copyright © 2025 beHeB HayKa 1 TexHonorusa EOO/l. Bcuuku npaBa 3anaseHu.

BENEV®n StudioGTR™ ca TbproBCKM MapKu1 UM PerMcTpupaHun TbpProBCKM MapKu OT beHes Hayka u mexHonoausa EOO/.
Bcunukn APYyrn MmapKun UaAn npoayKToBuM HaMMEHOBAHUA, CNOMEHATU B TO3U OOKYMEHT, Ca TbProBCKM MapKuW WUIU
pPerncTpupaHm TbProBCKU MapKu OT CbOTBETHUTE UM NPUTEXKATENN.

beHes HayKa un TexHonorua EOO/,

Ten: +359 89 923 0345
Yebcant: www.BenevSciTech.com

6yn. ,,Uap CumeoH Bennkun“ 141
Crapa 3aropa 6000,
Bbarapua

GTR-01 www.BenevSciTech.com



PBbKOBOACTBO 3a eKnsioaTauua Pes. 2.4 — 02 mait 2025 iii

N3non3BaHu 03Ha4YeHUA

Cumson ‘ 3HayeHue
(tq)
@ [elicTBue cBbp3aHo ¢ paboTaTta Ha copTyepa
& BEMEMKKA: JonbaHuTenHa nHopmaLuma
A BHUMAHMWE: MHPOopmaLMA c BUCOKa CTeMNeH Ha BaXKHOCT
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be3onacHoCT

& BENTEXKA: Mpean aa mnsnonssate GTR-01 ce 3ano3HaliTe ¢ HACTOALLOTO PbKOBOACTBO 3a
eKcnaoataumsa.

& BHUMAHMWE: He nsnarante ycCTpOMCTBOTO Ha Bb34EMCTBMA U3BbH FPAHMLUTE HA MAaKCUMANHO
AONYyCTUMUTE, OMNUCAHM B AOKyMmeHTaumaTa! M3nonssaiite ypesa camo no npeaHasHadyeHue u
cbbntogaBalTe CTPUKTHO YKa3aHuATa 3a ynoTtpebal
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[apaHumA

beHes HayKa u mexHonozusa EOO/ rapaHTupa, 4e To3n NpoayKT we pabotn 6e3 gedektn no
OTHOLLEHME KaKTO Ha MaTepMainTe N KOMMOHEHTUTE M3MNO/I3BAHM NPU MPOM3BOACTBOTO MY, Taka U MO
OTHOLLEHMeE Ha UAN0CTHaTa My M3paboTKa, 3a CPOK OT 2 (ABe) roAnHM OT AaTaTa Ha 3aKynyBaHETO My.
AKO TO3M NPOAYKT NOKaxke AedeKT Mo Bpeme Ha rapaHuMOHHWA CU nepuoa, beHes HayKa u
mexHonoz2ua EOO/] noema OTroBOPHOCTTA 3a NONpaBKaTa UM LANOCTHATA 3aMAHA Ha NPOAYKTa.

3a4b/XKeHMe Ha KAMEeHTA e A3 HU yBeAOMW MNpU Bb3HMKBAHE Ha AedeKT B pamKkuTe Ha
rapaHLUMOHHMA NEPUOL, KAaKTO U rpmKaTta No ONakoBaHeTo U NOeMaHeTo Ha TPaHCNOPTHUTE pa3xoam
A0 Hawwma oduc. beHes Hayka u mexHono2ua EOO/] noema TpaHCNOPTHUTE pa3xohm No AOCTABAHETO
Ha PEMOHTMPAHMA NN 3aMEHEH NPOAYKT 06PATHO A0 KNMEHTa.

lapaHuMATa He nNokpuBa AedeKTM U nospean B CNeacTBME OT HenpaBWAHM ynoTpeba u
CbXpaHeHue Ha NPOoAYKTa. beHes Hayka u mexHonoz2ua EOC/ HAMa 3a4bKeHWe NO U3NbAHEHWE Ha
rapaHunATa B CeaHUTE CayYau:

—To3un npoayKT e 6un pasrnobasaH, mogudULMpPaH UAM NONPABAH OT IMLLA, KOUTO He ca bunu
M3PUYHO YNbAHOMOLWEHU OT beHes Hayka u mexHosnoz2ua EOQO/] 3a TOBa, KAaKTO M B CAy4Yal Ha
yBpeXxaaHe UanM NogMAHA HA FapaHUMOHHUTE CTUKEPW.

—To3un npogyKT e 61N nognaraH Ha Bb34eNCTBMA U3BBH FPaHMLLUTE HA A0NYCTUMOCT MOCOYEHM
B LJOKYMEHTAUMATA My UK e Bun ynotpebaBaH B CbYeTaHME C HEU3MNPABHU UM C HEOTTOBapALLM Ha
HeobxoAMMUTE HOPMM 32 KaYecTBO M 6He30MaCHOCT NPOAYKTU.

—Bb3HMKBaHe Ha popcmarxkopHM 06CTOATENCTBA — NOXKAP, 3EMETpeceHne, HaBoOAHEHWE N Ap.
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1. Hayano

GTR-01 e xapayepHa cucTema 3a reHepupaHe Ha UCTUHCKKU CyY4anHu yncna. MHoBaTUBHUAT
MyNTUNAaTGopMeH An3aiH, yaobHuat USB nHtepdeiic, BucokaTa CKOpocT Ha TpaHcdep ot 2.2 Mb/s n
KOMMaKTHMAT pa3mep Ha GTR-01, npeBpbLAT TO3N MHCTPYMEHT B Hal-NPaBUIHUAT U360p 3a MHOTO
NPUAOXKEHUA, CBbP3AHU C KpunTorpaduma MU CUTYPHOCT, HAYYHU M3CNeABaHMA, KOMMNIOTbPHMU
CUMYNAUMKN, MOAENINPAHE , NOTapUK, Xa3apT, NPUIOKHA MAaTeMATMKA U CTaTUCTUKA U T.H. B mHoro ot
ropHUTE 061aCTH € BaXKHO A3 Ce M3M0/13Ba U3TOUYHUK Ha Cly4aHKW YMcna, 6asnpaH Ha peaneH GpusnyeH
dbeHOMeH, 3a pa3nMKa OT KOMMIOTbPHO reHepupaHuTe NCeBAO CAy4YalHM 4YMcna, U3NoN3Balym
W3BeCTeH U NPesBUAUM YUCIOB aNTOPUTBM .

GTR-01 e pa3paboTeH ¢ BU3NS KbM CbBPEMEHHMUA XapAyepeH AN3aNH, OCUTYPABALL, CUTYPHOCT
N GYHKUMOHANHA Ha4eXAHOCT OT eZ4Ha CTPaHa U A0CTAaTb4Y4HO OMNPOCTEH U ONTUMM3NPAH codTyepeH
nHTepdelnc 3a BUCOKOCKOPOCTHA KOMYHMKaALMA C KOMMOTbPa, OT Agpyra. Pabotata Ha GTR-01 ce
OCHOBaBa Ha PU3MYECKO fABJEHWE, HAPEeYeHO NaBMHEH LWYM B 06paTHO CBbP3aH p-n Mpexos u e
KBAaHTOBO NO cBOATa npupoga. ToBa ro nNpaBu noaxoasw, uM3bop 3a U3TOYHMK Ha eHTponuAa B
XapAyepHUTE reHepaTopu Ha cayYamHM Yucna.

1.1 OcHoBHU ocobeHOCTH

OcobeHocTH

KBaHTOB npouec KaTo M3TOYHUK Ha eHTPOoNUA

[lBa HaNb/1HO HE3aBMCMMM aHANOroBM KaHana ¢ XOR ¢yHKumA

12-6uToBa npeumsHa KaaMbpoBKa CbC 3anuc Ha KoeduumneHtTute 8 EEPROM

CropocT Ha TpaHcdep Ao 2.2 Mb/s cnyyaiiHm 6uta npes ctaHaapteH USB nHtepdeiic

MHoronnatpopmeH gusanH sratousal, Windows, Linux, Mac OS n Android

AP| nHTepdeiic BKAOYBALL TPAadUUYHO MPUNOKEHNE U MTPUMEPEH KOZ,

KayecTBo Ha n3xogHUTE JAHHW NPOBEPEHO Ype3 CTaTUCTUYECKN TecToBe

KomnaKkTHa 1 34paBa, eKpaHupaHa aJlyMMHUEBA KyTuA

1.2 MNMpunnoxeHuna

B Kpuntorpadua u curypHoct B HayyHun nscnepBaHua
B JloTapum 1 XasapTHU Urpu B KoMnoTbpHU cumynauum
B [eHepupaHe Ha MNNH Kogose B CTaTUCTUKA

GTR-01 www.BenevSciTech.com
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2. GTR-01

2.1 O6uy, BMA, Ha YCTPOMCTBOTO

GTR-01 (u3rnea oTrope)

@
-|
; BENEV
S

GTR-01 npeneH naHen

e &7

1. USB mini KoHeKTOp
2. CratycHa LED nHankauma

GTR-01 www.BenevSciTech.com



PbKoBOACTBO 3a eKn/si0aTaymAa Pes. 2.4 — 02 mait 2025 3

2.2 [lpouec Ha reHepupaHe Ha WyMm

GTR-01 n3nonssa Gpun3nYeCKo siBNEHWNE, M3BECTHO KAaTO IAaBMHEH LYM B 06paTHO CBbP3aH p-n
npexon, 3a OCHOBEH U3TOYHUK Ha eHTponuA.

Mpun nopaBaHe Ha obpaTHO
HanpexeHue (reverse bias), obnacTtta Ha
obeaHaBaHe (depletion region) Ha p-n
npexoaa ce paswupnasa. Mo T03M HauMH npes
npexoAa Bb3HWKBA AOCTaTb4HO CUJIHO

p-n junction

© 00 I % @® ®

i g : AN GC;> eneKTp‘lJaqu none. OcBoboaeHUTe nopagu
5225 ! G@O@ 5 CAYyYaNHUTE TepMUYHU GNYKTyauum,
Lo 9 I ° »°%% HOCUTEeNUTe Ha oTpuuaTeNeH 3apAaj

N-region  Depletion region  P-region (enekmpoHu) v nonoxkutenHute (Oynku) we
+||- 3aMoyYHaT Aa ce ABWMXKAT CbOTBETHO KbM
NONIOKUTENTHUA U OTPULLATENHUA €NEKTPOAMN.
AKO noneTto e [J0CTAaTb4yHO CUHO,
€/IeKTPOHUTE U AYNKUTE LLLE CE YCKOPAT, U Liie
3aMoYyHaT Aa 0cBObOOXKAaBaT APYrM CBbP3aHM
O6pamHo cebp3aH P-N Npexoo.

€eKTPOHU, KOUTO CbLLO LLLe Cce YCKOpPsBaT U
TaKa NpoLechbT CTaBa NaBUHEH. TOKbT BbB

BepuraTa 3anoysa a HapacTBa.

feHEePUPAHUAT WYM B CNeacTBME HA
OMNMUCaHMA NpoLEeC UMa C/IOXKHA CTPYKTypa.
CbCTOM Cce NpeaAnMHO OT KBAHTOB CTAaTUYEH
Wwym (shot noise) nnC NaBUHHUA WYM
(avalanche noise), nopoaeH OT BBLTPELWHOTO P

ycunsaHe. O6paTHOTO HanpesKeHue, nNpwu voltage
KOeTo Bb3HWKBA TO3WM MpPOLLEC, Ce Hapuya vrooe vf
npobuBHO HanpexeHwue (breakdown voltage). 3
£
c
a0
g
<

Bosnm-amnepHa Xapakmepucmuka Ha p-n npexoo.

GTR-01 www.BenevSciTech.com
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2.3 lpnHUMNHa cxema

anHUMI'IHaTa cXema Ha yCTpOﬁCTBOTO € NOoKa3aHa no-gony.

P

P

GTR-01 npuHyunHa cxema.

MCU

GTR-01 uma aBa He3aBUCUMMM aHANOrOBUM KaHana. Mpun BCEKU OT TAX, CUTHANBT OT U3TOYHMKA Ha
LUIYM Ce YCW/IBa 4,0 HMBO, OCTATbYHO 3a CTabM/IHO M3MepPBaHE 1 Ce CBbP3Ba KbM €4MHUA OT BXOA0BETE
Ha BMCOKOCKOPOCTEH aHanoros KomnapaTop. JpyrvMaT Bxo4 Ha KomnapaTopa ce 3axpaHBa oT 12-
6u1TOB LMpPOBO-aHanoros NnpeobpasysaTen 1 ce U3N0A3BaA 3a NPELM3HO KaanbpupaHe Ha KaHana.
N3xoamnTe OT aHaANOroBUTe KOMMNapaTopu ce CBbP3BAT KbM MUKPOKOHTPOAEpa U MOTOKa OT HYyAU U
eaAnHULM ce 06paboTBa AONBAHUTENHO OT Npouecopa. KomyHukaumaTa Ha GTR-01 ¢ kKomntoTbpa ce
ocbllecTBABa Ype3 cTaHaapTeH USB uHtepodelic.

2.4 TexHn4yeckn cneymnduKkaumm

Cneundukaumm

M3TOYHUK Ha eHTponuA JlaBWHeH Wwym B 06paTHO CBbP3aH p-n Npexofs,
Bpoit He3aBUCMMM KaHanu 2

XOR [Oa

MakKc. CKOpOCT Ha TpaHcdep 2.2 Mb/s

PaboTeH TemnepaTypeH UHTepBan 0+50°C

Mnatdopma Windows, Linux, Mac OS, Android

Pasmepu 74 x41 x 15 mm

Terno 50 g

GTR-01 www.BenevSciTech.com
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2.5 NIHcTanayma Ha gpanBepuTte

3anpaBunHaTta cu pabota, GTR-01 ce HyKaae oT UHCTanMpaHe Ha USB apainsepun. MoxeTe aa
CBanuTe ApailiBEPHUA NAKET OT CEKUMATA 3a TeXHMYECKa MHOPMaLMA Ha CTpaHKULATa Ha NPOAYKTa:
https://benevscitech.com/bg/quantum-random-generators-bg.html|

CnefBawmaT NpuUMep MOKasBa npoueaypata no MHCTaNauusa Ha ApariBepHMA NaKeT Ha
Windows 10. 3a octaHanuTe Bepcum Ha Windows, npoueaypaTta cnensa nogobHM CTbNKM.

a Device Manager

| e fcion Wew Hel Ctbnka 1. CebpxeTe GTR-01 Kbm

T;ww;m.wf KomntoTbpa. Korato ycTponcTBOTO Ce CBbpP3Ba
L s 33 nbpeBu NbT, Windows aBToMaTUYHO
-~ seapiemios WHCTannpa Aparisep no noapasbupaHe, HO
- iy B TOBa He e NpaBWUAHWA ApainBep W 3aToBa B
o e Device Manager yCcTpOMCTBOTO € MapKMpPaHo C
5 Moritwe BT 3HAK.

P Katwozrk sduplers
| Uther devices
i FTI3EK e UAHT
B Pais (CO0W & LFT)
= P queses
O Procerzon
B Software deicen
& Sound, wises end qame commlan
i orage contreibes
I Systern devioes

¥ Universad Seninl Bus controbien

TR0 Basic LWAKT Properiies

| Genes Dt Detss Everes Ctbnka 2. B Device Manager
[ T e T cenekTupanTe ycTpomCTBOTO U HaTUCHeTe
AecHua 6yToH Ha muwkaTta. OT nagawoTo

Dvtver Prowider Linkunenem

Diver e Nt avalable MmeHio n3bepete Properties. B cTpaHuyara

Dirreer ‘ermon hint avadabls . .
PN, Driver knukHeTe Bbpxy 6yToHa Update Driver.

Diredr el nin ‘Wew detas shout the instaled dever fiea

Uigsbatir v Update the drvertor i devoe

¥ ihe dervics el after uedaiing the driver sl
ek fo the prevoosly nstallad Gever

Lryrmstll Do Ubweaead itie desves from ihe apsiere (e ancd|

(=8 Careal |
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Bt for eenE oo i e

ety P a0

A i i

I 5

Wwrdomm nan neore ko by apaiaied g
vt b el g i i e i e

- L Tl Lo

Ganerd | Advarced Power Managemed  Divee  Dsisdy  Exenin
o] LISH Seesl Convester
Configurason
Lise frege setings in overide nomsl denge behesour
A Loed VTP
Eratie mectie
Covd |t

CtbnKka 3. B cnepsawma nposopel,
nsbepete Browse my computer for driver
software.

Ctbnka 4. HaTucHete 6yToHa Browse u
nocoyeTe Nankara c gpansepure.

CtbnKa 5. MN3yakaitTe uHCTanaumaTa aAa
NPUBBLPLUN.

Ctbnka 6. [o m3bop, cneq ycnewHa
WMHCTaNauma Ha gpaneepa, B Device Manager
LLpaKHeTe ¢ AecHMA BYyTOH BbpXY YCTPOMCTBOTO
n nsbepete Properties oT nagawoTo meHto. B
pasgena Advanced morkeTe aa nsbepete ganm
Aa 3apeaute apalisepa 3a BupTyaneH COM
nopT U Aa KomyHukmpate ¢ GTR-01 kaTo
ycTpoicTso 3a cepmneH COM nopr.

GTR-01
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| Ble  Sction  Mew Hep

o EHE B EXE Cnep ycnewHOTO MHCTaAMpaHe Ha
v o DRSKTOR-IATSOUP apansepute, GTR-01 ce Buxpaa B Device

i Sedic mputs end sulputs

5 Compoter Manager cekumsta USB controllers, kato USB

. Dk dirremn
| .
- oo Serial Converter.
=3 IDE ATAATAM controllan
3 Keyboards
[ Micr and other paisting devices
B Muoslan
WP Mebwark sdepiens
' Porty (COR B LPT)
N Pk queies
0O frocmmn
§ Seitware dricm
i Sound, video and game controdien
B Storage contolan
Em Sy devices
w ff Universal Serisl Bun controliers
¥ IntakF) LSE 3.0 ediansible Homk Conirolar - 1.0 [Mesordi)
§ LEB Rook Hub LSS 3.5
¥ L5E Sevisd Corvmrter
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3. StudioGTR

StudioGTR e niecHO 3a M3non3BaHe NpuaoKeHue c rpadpuyeH nHTepdeinc, basmpaHo Ha MS
Windows 1 e npepHasHayeHo 3a HabnwaeHuwe Ha paboTaTa, reHepupaHe Ha Pa3NUYHMU
nocnef0BaTENHOCTU OT CTyYaliHU YNCAA M CUMBOJIN, CTAaTUCTUYECKO TECTBaHE U KannbpupaHe Ha GTR-
01. ONTUMU3NPAHUAT NOTPEbUTENCKM MHTEpPdEIC M onpocTeHaTa paboTa ¢ Nporpamara no3BonsBsaTt
npoBepKa Ha OCHOBHaTa MPOM3BOAMTENHOCT Ha YCTPOMCTBOTO M HACTPOWBAHE Ha pexumuTe 3a
reHepupaHe. MoeTe fAa CBanuTe MPUIOMKEHUETO OT CEeKLMATa 3a TeXHMYecka MHPopmauma Ha
CTpaHuuaTa Ha npoaykra: https://benevscitech.com/bg/quantum-random-generators-bg.htm/

A BENNEXKKA: 3a ycnewHa KomyHuKauma mexay StudioGTR n GTR-01, USB apaliBepute Tpabsa

Aa Ca npeaBapuUTesIHO UHCTA/IMPaHMN. 3a noseye MHd)OpMaLI'Mﬂ OTHOCHO npoueaypata no nHCtanauuna
Ha p,paﬁBepH MA NaKeT BUXKTE B nNpeanillHaTa CeKUNA.

3.1 CuctemHM N3nUCKBaHUA

U3ncKkBaHua

OnepaunoHHa cuctema Windows XP*, Vista, 7, 8, 8.1, 10, 11; 32/64-bit
Mpouecop 1 GHz nnu no-Bucoka; 32/64-bit

Mamert 1 GB nnaun noseve

Oucnnen 1024 x 768 nnv no-po6bvp

CB0O6OAHO AMCKOBO NMPOCTPAHCTBO 50 MB nau noseye

USB 2.0, 3.0 unun 3.1; eanH nopt

Adobe Acrobat Reader Bepcua 9.0 unm no-HoB.a

* Windows XP ce Hyxgae oT .NET Framework 2.0 nnv no-HoBa Bepcus.

3.2 NHCTannpaHe Ha nporpamaTa

StudioGTR He u3MckBa crneunanHa nHcTanaumsa. Pasonakosaiite ¢paina StudioGTR.zip HAKbAE
BbB BaluMa KomnoTbp, Hanpumep B C:\Program Files\StudioGTR 1 noctaBeTe NpAK MNbT KbM .exe
¢daiina Ha NpUNoKEHMETO Ha PabOTHUA NNOT UM MeHTO ,,CTapT”. ToBa € BCUYKO.

A

GTR-01 www.BenevSciTech.com

BENNEXKKA: He npomeHANTe CTPYKTypaTa M CbAbP)KaHMETO Ha pa3onNakoBaHMA zip apXuB.
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3.3 [naBeH eKpaH

TnaBHUAT eKpaH Ha StudioGTR e noKasaH Ha purypata no-gony.

. MudieG TR - Busyamusatop

Galin  Pocss  Weopymesma Hacrpod Marouy .\ nceano

T B
e

"-‘nl'-‘ir:?
paH Ha na MHCprMGHT)

KewiTpan

Epodrounw (4036 £ 2 lesepupan

( JleHTa Ha C'bCTOﬂHVIETO)
e
3a nora rEtrckeTe F1. o BENEV

StudioGTR enaseH eKpaH.

3.4 O6buw, npernea Ha Bb3MOXHOCTUTE Ha NporpamaTa

StudioGTR paboTu B 4Ba OCHOBHM peXKMMa Ha reHepupaHe Ha Clyd4anHu Ymcna:
® [IcesdocnyyaeH — WU3NON3Ba BrpajeHuTe B nporpamarta copTyepHU reHepaTtopu Ha
nceBAOCNYYalHM YMCaa. 3@ 4@ aKTMBMUPATE TO3U PEXMM, OT [NaBHOTO MeHt n3bepete Pexum —»

lcesdocny4aeH.
® /icmuHcku —wn3non3sa GTR-01 KaTo reHepaTop Ha CAyYaliHW YMcna. 3a Aa aKTMBMpaTe TO3M

pexum, ot [NaBHOTO MeHIo n3bepeTe Pexcum = IcmuHcKu.

A BE/TEXKKA: B ascHaTa 4acT Ha MEHIO-1eHTaTa € NOoKa3aH TeKYLLUAT PEXKUM Ha paboTa 1
CTaTyca Ha YCTPOMCTBOTO.

GTR-01 www.BenevSciTech.com
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StudioGTR npeanara cnegHUTe MHCTPYMEHTM 3a paboTa CbC ciy4aliHM YMcna u npoLecu:

® Busyanuszamop—npeaHasHavyeH 3a 6bp3 BU3yasieH Nperies Ha Ka4ecTBOTO HA reHepUpaHuTe
yucna.

® [lenuyucaa—reHepupa Cay4amHU NOCNeA0BaTENHOCTM OT LLe/IM YNCAA B AaLEH UHTEPBAN.

® PeasHU 4ucana — reHepupa CayvyailiHM NOCNeAOBATENHOCTM OT PeasiHM YMCNa B JafeH
WHTepBan.

® CuMB0/HU HU308€ — FeHepUpPa CAy4aHN NOCAeL0BaTEIHOCTU OT CUMBO/IHW HU3OBE.

® Cry4yaeH WymM—reHepupa pasIMyHN BUAOBE C/TYHaEH LYM.

® /306paxeHus — reHepupa nsobpaxkeHma CbC CNy4anHO pasnpeseneHne Ha CTOMHOCTUTe 3a
OTAE/HUTE NMUKCENN.

e /lomapuliHu Yyucaa—reHepupa nevyenmdlum Yncna 3a NoTapmmnHmM bunetm n dpuwose.

® Pezucmpamop cay4aliHu cbbumus — reHepupa ciy4aliHu Ynucaa npes onpeaeneH MHTepBan
OT BPeMe M 'Y 3aN1CcBa Ha TBbPAUA ANCK Ha KOMNIOTbPA B HENPEKBCHAT aBTOMATUYEH PEXUM.

® Cmamucmuyecku mecmoge —npaBm aBTOMaTUYHO CTaTUCTUYECKO TECTBAHE HA M3MON3BaHMA
CNy4aeH reHepaTop.

® KanubpupaHe—kannbpupa GTR-01 B aBTOMaTUYEH U PBYEH PEXKMM.

A BE/TEXKKA: MoxeTe aa 3anuuiete n3obpaxkeHne Ha eKpaHa Ha nporpamarta U3nonssaiku ot
FnaBHOTO MeHto @alia - 3anuc eKpaH... unn CTRL+G.

GTR-01 www.BenevSciTech.com
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3.5 NIHCTpymeHTH

3.5.1 Busyanusatop

()
@7 3a ga aKkTMBMpaTe TO3M WMHCTPYMEHT, oT [NlaBHOTO mMeHko u3bepete MHcmpymeHmu —>
Bu3syanuzamop. Mo3BonsBa 6bp3 BU3yaneH npernes Ha reHepupaHuTe cayvyalHm yncna.

33 roroul saTHCIETE F 1 BENEW

StudioGTR Busyanuzamop.

(1)
@7 B cekumaTa KoHmpos moskeTe 3agaaete 6pos Ha reHepupaHuTe CaydaiHM Ymncna.

GTR-01 www.BenevSciTech.com



PbKoBOACTBO 32 eKnaoaTaumA Pes. 2.4 — 02 mait 2025 12

3.5.2 Uenn uuncna
(tn)
3a ga akTMBMpaATe TO3U MHCTPYMEHT, OT [NaBHOTO MeHto usbepete MHcmpymeHmu —> Llenau
yucna. No3BoNABa reHepUpaHe Ha CAy4amHM NOCNen0BaTENHOCTU OT Lean Yncna c onpeaeneHa
ronemumHa.

'. SkipchioGTR, - Lmaw wacne

Safin.  Pesomi  Meorpyuesmn Hecrpodien: Mosouy
S — e —— - g

i |

) HvesMpmc (") Barrom nomos
CroleCotane TonGaS S ©8 & clneaTa 11 000 000,000
Mus. [0 I Maxe [1000

Durmwa
Bpoduncaa: | 3000 { TooSaa n8 o B weTepBRng 01 2 00 FID00.HD )

LATNAC

= UTF-2 ) Eunmgen
FopasTApane mr TercTa:  CSY w Epoen crcTapa; Derenmes (1215
EBpodt konome. |1 { eetios sa e e wrepessa ot 1 oo 10D ) £

L
lNanopupEan
| 3 nomou saTeciaTe F1 BENEWV |

StudioGTR Lenu 4ucna.

(tn)

B cekumaTta Ob6xeam morkeTe Aa 3agaaeTe obxsata Ha uncnarta. AKo e usbpaHa onumsata bumos
MomokK, uicnata ca B obxsat ot -23' no +23'-1. U3nonssaiite Tasu onuus, 3a Aa reHepmpaTe GUTOBM
nocnefoBaTeNIHOCTMU.

(t(m)
B cekunaTa JuvaxuHa MOXKeTe ga nocounte 6pos Ha reHepupaHUTe Ymcna.
()

B cekumaTa 3anuc moxeTe Aa 3anuweTe BbB $aia reHepupaHaTa NocaeA0BaTENHOCT, KaTo
nsbepete Buaa Ha ¢aiina (TeKctoBM MAM BGUMHaApeH). B cnyyalh Ha TEKCTOBM 3amnuc, MOXKeTe
AONMBHUTENHO A3 NocounTe GopMaTUPAHETO Ha AaHHUTe (BMAaA Ha pa3genuTens), bpoliHaTa cuctema
(meceTnyHa nan wecTHageceTnyHa) M 6poA Ha KonoHuUTe.

A BE/TEXKKA: TeHepupaHuTe Uenun ymcaa ca ot Tun 32-bit signed integer.

GTR-01 www.BenevSciTech.com
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3.5.3 PeanHu uncna
()
3a fa akTMBMpATE TO3U MHCTPYMEHT, OT [NaBHOTO MeHto nsbepete MHcmpymeHmu —> PeasHu
yucna. No3BonABa reHepuMpaHe Ha CAy4YaliHUM NOCNenoBaATENHOCTM OT YMCAa C NJaBawa TO4YKa C
onpeaeneHa ronemumHa.

. SEpdigGTR, - Pegnis vwcnn

i Safin Pesoms Hecpywestn Hacrpodew Mowow i FRI |
T = T ET — T . T T T T, o
®) Single [} Dcnibibe
CrodeocTere Tpafes o oy w ofxeets 2T Je=10
Muw- | Marc (1
ISR L)
Bpod uncra .I{!E | i rpRfiEa na & werepeans ot 2 oo 10,000 000
T i
® LTF8 () Bewmpes
o rvpane we Teecre. OV - Hormwsi: | Hajsna | 1 0a+00 )
Bpod eanomc. |1 ) [ rpafea os @ 5 werepeans o1 T oo 1000 | Jamx
T
Feneprpain
| 3 romoiwy saTackaTE F1 BEMNEW |

StudioGTR PeasnHu yucna.

(tn)
B cekunsaTa Ob6xeam moxKeTe Aa 3aAafeTe M3non3saHarta TodHocT (Single 32-bit unn Double 64-

bit) n obxBaTta HaumncnaTa.
(t(m)
B cekumaTa JuamuHa MOXKETE Aa NOCoYMTE PO Ha reHepupaHUTe Yucna.
(tn2)

B cekuuaTta 3anuc moxeTe ga 3anuuweTe BbB ¢alis reHepupaHaTa Nnocae0BaTeIHOCT, KaTo
nsbepete Buaa Ha ¢aiina (TeKctoBM MAM BGUMHaApeH). B cnyyaih Ha TEKCTOBM 3anuc, MOXKeTe
AONMBHUTENHO Aa nocounte GopMaTUpPAHETO Ha AaHHWUTe (BMAA HA pasaenuTensn), HoTauuAaTa Ha
3anucBaHe (1.0e+00wunun 1.0E+00) n 6pos Ha KONOHUTE.

A BE/TEXKKA: leHepupaHuTe yncna usnonsear BrpageHute 8 .NET popmaTu 3a Uuncna ¢ niasauwa
TOYKA, CbMNACHO CbOTBETHUTE MEXAYHAPOAHU CTaHAAPTU.

GTR-01 www.BenevSciTech.com
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3.5.4 CMMBOAHU HU30BE
(tn)
3a ga aKkTMBMpaTe TO3M WMHCTPYMEHT, OT [NaBHOTO MeHi u3bepete MHcmpymeHmu —>
CumeorsHU HU308e. [103B0NABa reHEpPMPAHE Ha CYYaliHW NOCNef0BaTENHOCTU OT CUMBOJIHM HA3O0BE.

. SpdigTR, - Cipapomsip prongs
Safin Peoms Hecpywestn Hacrpodew  Mowow i ERI
e cnSados lumretiisnobor 1GredRnednay31 557 e atimarnid 1 bt SrpeSyacerSSc P BHD S cES DEfLb Saacirei 0P x 4 Sduaen S |
emboryeiuti i drn i sfncmmr ey ixnaucpe x4 Tanfaranincoumread bed Sl 4 nomlion ot ocHpRa AT TE
SnpgOrSyods, Byscamresromy L ieodiimd w2y dnr Iofi 2 s e s D4 ufinia S arn S domen I Drm S o nd e £ B e S b resga mop O Jemmenedied 1
$rrolfnErmrrod B8 I YRR En SGH oS 7 Lrw ] mimS e f e E e reemeneeed 32ne moeensgsn Sondsbmya dmrr teae 0 Z0enfs LeameyEc
T »
L
Hancnasani cerenonn
Heo:d Oeaer Oaz  Oet Oa.F Haun
OacR, Doiw Oacn Om HES L.- i
h1mﬂ+&hru:!ﬁlmmﬁmmmn
Hurapsd
Do se e |4000 | Tpafiea o= = 8 pmrepeans ot 2 oo 10,000 000 §
EER T
Gpoi panoas |' ) { TpaSea I & § mTepnans o7 T oo 1000 ) Jane
T
TeHeprpan
33 ool sameckaT F1 BEMEW |

StudioGTR CumsosHuU Hu3o8e.

(tn)
B cekumaTta Cumeosu moxKeTe Aa nsbepere KOMOUHALUUTE OT rPynM CUMBOAU, U3MO3BAHU
NP reHepupaHeTo Ha HM3a. Bb3MOXKHUTE CMMBOAIU Ca:
® 0123456789
® abcdefghijkimnopgrstuvwxyz
® ABCDEFGHIJKLMNOPQRSTUVWXYZ
® abcdef
e ABCDEF
® a6BrAeX3NMKAMHONPCTYXLHLW L BbIOA
e ABBIIEX3UMKAMHOMPCTY®XLY LWL BbbLIOA
@ afydelnBikAuvéonpotudyxdhw
® ABMAEZHOIKAMNZOMNPZTYOXWQ
e 01
® +-
o -

GTR-01 www.BenevSciTech.com
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(tn)

B cekumaTa JuaxuHa MOXKeTe Aa NOCOUYUTE AbXKMHATA Ha HU3a.
(tn2)

B cekumaTa 3anuc moxeTe ga nsbepete 6pos Ha peoBeTe.

A BE/TEXXKA: 3anucbT e BUHaru B TeKCToBu dpopmar.

GTR-01 www.BenevSciTech.com
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3.5.5 CnyvaeH wym
(tn)
3a fAa aKTMBMpaATe TO3M MHCTPYMEHT, OT [NaBHOTO meHto usbepete MHcmpymeHmu -
Cny4yaeH wym. [03BONABA reHepUpPaHe Ha HAKOJIKO BUAA C/TyYaeH LyM.

. Sedig(TR, - Cryuses unmw

| Safin Pesoms Hecpywestn Hacrpodew Mowow i ERI |
Crasmd vl gyid | TeEn > ) Singls ) Double
e Fwabenad
Bpod uncra :1I:{3{b:| i rpRfiEa na & werepeans ot 2 oo 10,000 000
P
¥ UTEE () Bewmpes
o rvpane we Teecre. OV - Hormwsi: | Hajsna | 1 0a+00 )
Bipod ko 1 ) [ rpefna os & § merepsans o T ooo T Jane:
S
leneprpai
| 3a nowow samackaTe F1 BEMNEVW I

StudioGTR Cny4yaeH wym.

()]
B cekumAaTa tbopmam MOXeTe Aa NOCOoYUTE BUAA HA T’EHEPUPAHUNA LLYM U d)opmaTa Ha 4uncnarta

(Single 32-bit unn Double 64-bit). StudioGTR reHepupa cnegHUTE BUAOBE C/IYHAEH LUYM:
® 6anwym. Mporpamata reHepupa N(0, 1) 4pe3 TpaHcdopmauma Ha Box-Muller.
® ®nukep (Flicker noise). U3BecteH n Kato Po3oe wym unn 1/f wym. StudioGTR mn3nonssa
anropuTbma nokasaH B Gardner M. ,,Mathematical games-white and brown music, fractal curves and
one-over-ffluctuations”, Scientific American, 238(4):16—-32, 1978.
® bpayHoes (YepseH) wym. M3BecTeH 1 kKato Random Walk.
(tn)
B cekumaTta JuaxuHa MOXKeTe A NoCcoYmTe 6pos Ha reHepupaHUTe Ymcna.
(tn)

B cekuusaATa 3anuc moxkeTe ga 3anuuiete BbB paa reHepupaHus Wym, KaTo usbepeTe BMaa Ha
daiina (TekcToBM UM BUHapeH). B cayydait Ha TEKCTOBM 3aNuMC, MOMKETe AO0MbAHUTENHO Aa NOCcCo4YuTe
dopmaTMpaHeTo Ha AaHHUTe (BMAA Ha pasdenutens), HoTauuAtTa Ha 3anuceaHe (1.0e+00 wnum
1.0E+00) 1 6poA Ha KONOHUTE.

GTR-01 www.BenevSciTech.com
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3.5.6 M306parkeHun
(tn)
3a ga aKkTMBMpaTe TO3M WMHCTPYMEHT, oT [NlaBHOTO MeHio u3bepete MHcmpymeHmu —>
N306paxceHus. leHepupa KBaApaTHU M306paKeHUs CbC CyYaliHO pasnpeaeneHne Ha CTOMHOCTUTe
Ha OTAENHUTE NMUKCENN.

B StudioGTR - Maobpaserng — Sl *

Safin:  Pessn  Mecpywesmn Hocrpodien  Mosowy NEERNG

Paarsep: |Gl ® YAE L Com ) Umeren
a noMow reTEcwaTe F1 BENEW
StudioGTR N306paxceHus.

(tn)
B cekumaTta KoHmpos moxkeTe Aa 3a4aaeTe pa3smepa Ha U306 pakeHMETO N BMAA MY:
® Y&FE. NMukcenute npuemat camo ctorHocTuTe 0 (YyepHo) nnm 255 (6ano).
® Cus. [nKkcenmTe morat Aa npuemaT MOHOXPOMHU CTOMHOCTM MeKay O (4epHo) 1 255 (6a10).
® [jsemeH. MuKcennte moraT ga npuemat uBeTHM RGB CTOMHOCTM, KaTo BCAKA OT TpuTe
KOMMOHEHTM Ha LiBeTa (YepBeHa, 3e/1eHa U CUHA) MOXKe Aa ce uameHsa mexay 0 m 255.

GTR-01 www.BenevSciTech.com
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3.5.7 lotapuitHu uncna
(tn)
3a fAa aKTMBMpATe TO3U MHCTPYMEHT, OT [NaBHOTO meHto usbepete MHcmpymeHmu -
JlomapuliHu Yucaa. TeHepupa NeYENMBLUN YUCAA 33 NOTAPUNHK BuneTn n pulose.

. StdioGTR - Morapmiem iwicns

Safin:  Pessu  Mecpywestn Hocrpodien Mosowy IH'.H-:.I:IIIII

26 20 k51 Lss R Jo7

KorTpoa

Fewepepadire 6 W chpeaion wchaor | ~ po |&9

TemepapaR

| a noMow reTEcwaTe F1 BENEW I
|

StudioGTR /lomapuliHu yucna.

(tn)

B cekumnata KoHmpon moxeTe Aa 3agagete 6poa Ha reHepupaHUTe YMcia, HavyanHaTa UM
ctoriHocT (0 uam 1) n gManasoHa OT CTOMHOCTU, U3MEXAY KOUTO Aa ce reHepupat. Hanpumep, 3a
urpaTta Toto 6 0T 49 n3bepeTe WecT Yncaa cbe cToMHocTn ot 1 o 49, 3a urpata Toto 5 ot 35 n3bepete 5
ymcna cbe CToMHOCTM 0T 1 40 35 UT.H.

GTR-01 www.BenevSciTech.com
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3.5.8 PeructpaTop c/iyyaiiHmn cbbuTtma
(tn)

3a ga aKkTMBMpaTe TO3M MHCTPYMEHT, oT [NaBHOTO meHk usbepete MHcmpymeHmu —>
Peaucmpamop cayyaliHu cbbumus. No3BonABa reHepMpaHe Ha CayvyaliHM YMcna npes onpeaeneH
WHTEpPBaN OT Bpeme, B HEeMpeKbCHaT PeXMmM M aBTOMATUYHMA UM 3anuUcC Ha TBbPAMA AUCK Ha
KOMMOTbpa. MHCTPYMEHTBT MMa CMUCHA CaMO B PEXUM MICMUHCKU U e NoAX0AAL, 33 HabnoaeHme
BAMAHWETO Ha NPUPOAHU GeHOMeHM Bbpxy paboTata Ha GTR-01. B cbwmaT Ayx Ha mucawm,
no3BonfABa n3nonssaHeto Ha GTR-01 3a perncrpauma Ha TakMea peHoMeHw.

. StipdiglI TR, - Pernciparop cmpusin cefimm

| Safin.  Pesma  Wscorpyseeste Plecopodien.  Mosmouy IH'E-H.I'HJ'

Dacs written O05:57:06 LE ~
Date
Daca
Dace

Daca

® Single

Crafuocrars ToAGEE 28 &8 8 ofowrry +1 G308

M | 1 Maxe (1

[ —
B unsrd IE | roeSma & & B metepeans or 100 100 )

Lorsa

) Mecmo ppane [T UTC
FOARTACANE s CheaiT Coy < Hotaigss  Havwas | 1 0e=00)
Camnnmpewrepeon 13 Crapt

| A3 nosow samecwate F1 BEMNEVW

StudioGTR Peaucmpamop cay4aliHu cbbumus.
(tn)
B cekuuaTta Obxsam moxkeTe Aa 3agafeTe u3nonssaHaTta TouHocT (Sinle — 32-bit unn Double —
64-bit) n ob6xBaTa Hauncnara.
(t(m)
B cekumaTa JouamUuHa MOXKeTe Aa nocoynte 6pos Ha reHepupaHUTe Ymcna.
()
B ceKuusTa 3anuc moxeTe Aa NOCOYUTE BUAA HA OTYMTAHOTO Bpeme (/TokaaHo wnu Universal
Time Coordinated, UTC), dopmaTupaHeTo Ha AaHHWUTe (BMAA Ha pasgenuTens) M HoTauuaTa Ha
3anuceaHe (1.0e+00wunun 1.0E+00).

A BE/TEXKKA: 3anucbT e BUHaru B Tekctosun popmar. 3a n3bop Ha nanka 3a 3anuc, BUXKTE cekumsa
3.8.
(tn)
B cekumaTa KoHmpos moxKeTe ga 3afaeTe nepmoga Ha camnanpane mexay 1s v 60 MuHyTw.

GTR-01 www.BenevSciTech.com
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3.5.9 Cratuctnyeckn Tectose
()
3a ga aKkTMBMpaTe TO3M WMHCTPYMEHT, oT [NlaBHOTO MeHio u3bepete MHcmpymeHmu —>
Cmamucmu4ecku mecmose. [103BoNABa NPOBEXKAAHETO HA CTAaTUCTUYECKM TECTOBE BbPXY TEKYLLMA
reHepaTop 3afaZeH B nporpamaTa. M3nonsea cneumanHo pas3paborteHa 6aTepuma OoT CTaTUCTUYECKMU
TecToBe.

. SEpdioTR - Cramncivseco recross

i Safin.  Pesoms  HMecrpywesmn Hacrpodien Mosowy IH"!-I-I.I;‘I:II

SMMARY RESTLIS ol

Fregu=

requency Monobic FASE

Frequency Block {n/ED) FRAESE
Runa FASS
Longeat Run of Cnea FRSS
Binary HatEiz Rank [TET) FREZ
Binary Hatcix Rack (5=d) ERSS
Binary Hatrix Rank [L15x15) FRES
Binary Hstrix Banik {idxid) 2]
Bipary Hatrix Hank [31x3l) EASS
Binary Hatrix Rank (3Ix32) FRSS
Binary Hatrix Rank [&63xE3) FAES

Binary Hatrix Rank [c4x64) FRS3
Foupler Toanafoem FASS
srlaping Template Matcshing [9) pams L14f of 146
laping Template Matching (%) ERES

Univerasl EASS

Limear Complesicy (1000} ERES "
AL T
Drronms we cepveTa B Semome 1,000,000 - EpoR cepes: |1

Fiwep me cwrnmoe (s B

| Za noso samacaTe F1 BEMEWV

StudioGTR Cmamucmu4ecku mecmoase.

(tn)
B cekumarta lNapamempu moxeTe Aa 3agafeTe AbAXKUHATa Ha cepuATa B 6I/ITOBe, 6p0ﬂ cepun
M3non3BaHU B TeCtoBaTa npoueanypa n CtatTuCtTM4eCKOTO HUBO Ha Cblrnacue (and)a).

A BE/TEXKKA: Mpwu ronama AbAXKMHA Ha cepuAaTa B BUTOBE U ronsm 6poi cepum, TECTBAHETO MOXKe
[a OTHeMe geceTKmMyacose.

& BEJTIEXKA: StudioGTR um3nonsea 6aTepusaTa OT CTaTUCTMYECKM TeCcToBe MnpenoXKeHa oT
National Institute of Standards and Technology, NIST. 3a noseve uHpopmauma suxkTe “A Statistical Test
Suite for Random and Pseudorandom Number Generators for Cryptographic Applications”,
https://csrc.nist.gov/publications/detail/sp/800-22/rev-1a/final

GTR-01 www.BenevSciTech.com
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3.5.10 Kannbpupare
(tn)
3a fAa aKTMBMpATe TO3M MHCTPYMEHT, OT [NnaBHOTO meHto usbepete MHcmpymeHmu -
KanubpupaHe.No3Bonasa KannbpupaHeTo Ha GTR-01 B pbyeH MV aBTOMATUYEH PEXMM.

'. StupdipDTH - Kanebpapars

i Safin Peswm  Meopymerm Heopodon. Momowy YETPORCTEITD ECHLPIAHD |

[T e '

& [1E80 E B (1872 .
[ s EEFROM Ppouern S
Kannbpepai
| 38 novsow marvcsans F1 BENEV |
StudioGTR KanubpupaHe.

(tn)

B cekumnsaTa KoeguyueHmu morKeTe Aa npoyeTeTe TEKYLIUTE CTOMHOCTU 33 Ka/IMbpPOBbYHUTE
KoepULMEHTM Ha ABaTa XapAyepHU KaHana Ha reHepaTopa, Aa 3a4afeTe HOBU CTOMHOCTM UM Aa U
3anuuwuTe B ycTponcTeoTo. Mpn otmeTHaTo nosne 3anuc 8 EEPROM, koeduumeHTUTE ce 3annceaT B
eHeproHesaBMcMMaTa NameT Ha YCTPOMCTBOTO.

(tn)

OT cekumaTa KOHMpPosa moxKeTe Aa CTapTupaTe aBTOMaTUYHa npoueaypa Ha KanmbpupaHe m
cnep TOBa, aKo XenaeTe, Aa 3anuwunTe NoAy4YeHUTe CTOMHOCTU Ha KannbpoBbYHUTE KoedULUMEHTHN B
NnameTTa Ha YCTPOMCTBOTO.

& BEJTEXXKA: UHCTPYMEHTBLT € aKTUBEH CaMO B PeXKUM MICMUHCKU.

& BE/TEXXKA: GTR-01 He umnnemeHTMpa GyHKLMA Factory Reset.
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3.6 HacTponku

3.6.1 KaHan
(tn)
3a fna 3apajete akTMBHMA XapAayepeH KaHan Ha GTR-01, ot MaBHOTO meHio msbepete
Hacmpoliku - KaHan. Mporpamata no3sonABa cAegHUTe onumu:
® KaHan A.[laHHUTe ce reHepupaT camo OT KaHan A.
® KaHan B. JaHHWUTe ce reHepumpaT camo oT KaHan B.
® XOR (KaHan A XOR KaHan B). Nornyecko XOR mexay 6utoseTe Ha ABaTa KaHana (pexum no
noapasbupate).
® XOR natoc. KakTo Npu ropHMA pPeXKMM, HO C HAKOM NoaobpeHns B KAa4eCTBOTO, 3a CMeTKa Ha
JIeKo HamanABaHe Ha CKOPOCTTa Ha reHepupaHe.
® XOR DeBias. Kakto npu pexmma no nogpasbupaHe, HO C NPUIOMKEH anropuTbm Ha John von
Neumann 3a nspaBHsBaHe (debiasing). CKopocTTa Ha reHepupaHe NPY TO3M PEKUM € 3aHMKEHa.

3.6.2 TpaHcdep
(tn)
3a ga 3agapete BMAA Ha TpaHcdepa Ha gaHHM oT GTR-01, oT MaBHOTO MeHto u3bepeTe
Hacmpoliku = TpaHcgep. MporpamaTta no3BoAABa CIeAHUTE ONUUK:
® CuHxpoHeH (no noapasbupaHe).
® ACUHXPOHEH.

A BEJTEXKKA: BbTpewHo, GTR-01 umnnemeHTMpa ABa OCHOBHM perKMMa Ha reHepupaHe Ha
OaHHWN.

B Taka HapeuyeHua CUHXPOHEH pexcumM AaHHUTE ce cboupaT B eguMHUYEH bydep BCEKU MbT,
KOraTo e HanpaBeHa 3aABKa 3a JaHHKN OT CTPaHa Ha KOMMNIoTbpa. Mo To3M HaumH ycTpoincTeoTo (GTR-
01) pabotn Ha npas3eH Xxof, AOKAaTO He ObAe MojslydyeHa HOBa 3asiBKa U MaKeTUTe AaHHU ce
CUHXPOHU3MPAT C paboTaTa Ha XOCTa, OcUrypsaBankM Aobpa nNpeasuamMmocT U NPeLm3HOCT BbB
BpemeTo. To3n pexknm e noaxoAdsill, B CUTyaLMmn, KOrato TOYHUTE MOMEHTU Ha CbbupaHe Ha AaHHU
TpAbBa Aa ce KOHTPOANPAT OT KOMMIOTbPA.

Host Start Host Start
request transfer request transfer
' ' '
Idling Buff Idling Buff Idling
--------- — u er p— o 2 2 = o —— u er p— s = = 2 = = ===

CuHXpOHeH pexcum Ha paboma.
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OT Apyra cTpaHa, Taka HapeyeHUAT ACUHXPOHEH pexcumM U3Mno/si3Ba Cxema 3a CbbupaHe Ha
AAHHUTE HapeyeHa MuHe-noHe. [JaHHUTe ce HaTpynBaT HEMpPeKbCHATO B ABa OTAeNHWU bydepa B
nameTTa M HEe3aBUCMMO OT 3asiBKMTE Ha xocTa. Cnen Kato eguHuAT bydep 6bae 3anbiiHEH,
cbbupaHeTo Npoab/XKaBa B Apyrus 6e3 npekbcBaHe M T.H. [BaTa bydepa ce CMeHAT NOCTOSHHO,
eavH cnep Apyr, OTKbAETO MABA U MMETO MuUHe-rmoHe. Korato NpuUcTUrHe 3asaBKaTa OT CTpaHa Ha
KOMMIOTbPa, NPEXBbPAAHETO HA NOC/ieaHMA roToB bydep, 3anb/HEH CbC CBEXM AAaHHWU, MOXKe Aa
3anoyHe He3abaBHO M MO TO3M Ha4YMH He ce rybu Bpeme B YakaHe bydepbT Aa 6bae Tenbpsa
3anb/HeH. To3M peXxum e NoaxoasL, B C/ly4anTe, KoraTo OCHOBHATa LI € MaKCMMasiHa CKOPOCT Ha
paboTa C Bb3MOXHO Hali-BMCOKA CKOPOCT Ha TpaHcoep.

Host Start Host Start
request transfer | request transfer ll
- — Buffer| [+ Bufferll 4 Buffer| | Bufferll || Bufferl |—---

ACUHXPOHeH pexcum Ha paboma.

3.6.3 lNceBgocayyaeH reHepaTtop
(tn)
3a aa3agagete TMNa Ha NceBAoCy4anHMA reHepaTop nsnonssaH ot StudioGTR, ot [naBHOTO
MeHto usbepete Hacmpoliku —» llcesdocnyyaeH eeHepamop. MNporpamata No3Bo/sABa C/leAHUTe
onuuu:
.NET (no noapa3sbupaHe). M3non3sa ctaHgapTHUA reHepaTtop Ha.NET
.NET Crypto. N3non3Ba cTaHAapTHUA KpunTorpadckm curypeH reHepatop Ha.NET
LCG (Linear congruential generator).
MW(C (Multiply-with-carry). TeHepaTop nsobpeteH ot George Marsaglia.
Xorshift. TeHepaTop n3obpeteH ot George Marsaglia.

°
°
°
°
°
® Combo (LCG+MWC+Xorshift).
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3.7 MHoroesnyHocT

StudioGTR e nporpama paspaboTeHa c BrpageHa MHOroe3m4yHa noaapbrKKa.

(tn)
3a a CMeHUTe TeKYLLMA e31K Ha Nporpamara:
® OTlnaBHOTO MeHIO OTBOpETe cekumAaTa Hacmpoliku = E3uk nnocovete n3bpaHua ot Bac e3uk.
® B nosBaABalWMA ce AMANOroB nposopeu, norebpaetre usbopa cu, cneq Koeto StudioGTR
aBTOMATMYHO LLe Ce 3aTBOPM M CTapTMPa HAHOBO C 0OBHOBEHUTE €3UKOBU HACTPOMKMK.

A BEJ/IEXXKA: KoraTto nporpamaTa ce cTapTMpa 3a NbpPBM MbT Ha KOMMNKOTbPA, aKTUBHUAT €31K NOo
nogpasbupatxe e English.

A BE/TEXKKA: MomolwHMAT Ppainn Ha nporpamarta ce CTapTupa BbB BEpPCUATa C TEKYLLMSA €3MK Ha
NPUIOXKEHUNETO.
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3.8 NpegnoynTaHmA 3a nporpamarta

StudioGTR npeaocTaBa Bb3MOXKHOCT 33 33a4aBaHe Ha MOA3BATE/NCKU NpeanoyYMTaHuATa 3a
HAKOM OT paboTHUTE NapameTpun Ha nporpamarTa.
()
3a ga ctapTupaTe AManoroBma nposopel, ¢ npeanoyYnTaHuaTa, oT [NaBHOTO mMeHto usbepete
Hacmpoliku = lMpednoyumaHus...
® B cTpaHuuaTa lpaguxka nsbepeTe LBETa 32 TOYKUTE M NPOrpec AeHTaTa, KaKTo U pa3mepa Ha
To4ykKaTa. KnnkHeTe Bbpxy Pecem B6yToOHa, 3a Aa 3a4a4€Te LiBETOBETE No noapasbupaHe.
® B cTpaHuuata Pecucmpamop cbbumusa NocoYyeTe AMPEKTOPUATA 33 aBTOMATMYEH 3aMnc Ha
AaHHUuTe.

Korato cte rotoBu HatucHete OK 6yTtoHa. HacTpolikuTte ce npomeHAT He3abaBHO. [pwu
cnenBaLoTo cv cTapTupaHe StudioGTR Lie ce 3apean c HOBUTE NpeanoYMTaHuA.

Perwcparsp eplfidnin
Teea Mgt Pewma Fecer

TATE

P'!':UE? HE TOUKSTA 2

-

Juanozoe npo3opey c npednoyumarus.
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4. APl HaQ HUCKO HUBO

GTR-01 e pa3paboTeH KaTo xapAyepeH U3TOYHMK Ha UCTUHCKM CayYaliHu ynucna. Moxe aa ce
n3non3ea B 061acTn, M3MCKBALLM BMCOKKAYECTBO Ha reHepupaHuTe gaHHWU. N ako NpunoxeHneTo
StudioGTR no3BonsBa ga ce U3BbpLIaT HAKOM OCHOBHM HabAOA4EeHUA U NpoLeaypu 3a Kaanbpupaxe,
TO MbJAHUAT HABOP OT BCUYKM Bb3MOXKHOCTH, BrpaaeHn B GTR-01, moxke Aa 6bae M3non3saH camo Ypes
KOMYHMKMPAHE C YCTPOMCTBOTO Ha HMUCKO HMBO. Pa3bupa ce, TO31 Nogxos N3NCKBA HAKOM OCHOBHM
YMeHMA B nporpamumpaHeTo. Buskte MpunoxeHune A u lMNpunoxkeHne B Kbm TOBa PbKOBOACTBO 33
noseye Nnpumepwm c uanonssaHe Ha Microsoft C#.

GTR-01 mn3nonsea FTDI USB wnHTepdenceH unn. Monda, npoyetete AOKYMeHTauuATa 3a
ApariBepuTe U 6enexxkuTe 3a MHCTaIMPaHeTo UM Ha caliTa Ha NPOM3BOAMTENA Ha ApanBepuUTe.

A BENEXKA: KomyHukaumata ¢ GTR-01 nsnckea USB gpalisepute aa 6b4aT MHCTaMpaHu. 3a
noseyve HGOPMALMA KaK Aa MHCTaAMpaTe NaKeTa Cc ApanBepu, MoaA, BUXKTe pasgen 3.5.

A BEJTEXKKA: 3a makcMmanHa CKOpOoCT Ha TpaHcdep M3non3BanTe aCUHXPOHHUTE 10 KoMaHAaW.
B ocTtaHanuTe cnyvyam nanonssamte CUHXPOHHEH TpaHcdep.

4.1 GTR-01 IO KomaHau

OnuncaHneTo Ha BXOAHO-U3XOAHUTE KOMaHAW Ha HUCKO HMBO 3a GTR-01 10 chepgBa no-gony.

A BAXHO: Bunarun Tpabsa aa 3anuceate nakeT ot 64 6aita 8 GTR-01 1 aa yeteTe 0bpatHO
naket ot 4096 6aiiTa!
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GET_RND_CHANNEL_A 0x01
GET_RND_CHANNEL_A_CALIBRATION 0x02
GET_RND_CHANNEL_B ox11
GET_RND_CHANNEL_B_CALIBRATION 0x12
GET_RND_NORMAL ox21
GET_RND_NORMAL_PLUS 0x22
GET_RND_NORMAL_DEBIAS 0x23
GET_RND_CHANNEL_A_ASYNC 0x31
GET_RND_CHANNEL_A_CALIBRATION_ASYNC 0x32
GET_RND_CHANNEL_B_ASYNC ox41
GET_RND_CHANNEL_B_CALIBRATION_ASYNC 0x42
GET_RND_NORMAL_ASYNC 0x51
GET_RND_NORMAL_PLUS_ASYNC 0x52
GET_RND_NORMAL_DEBIAS_ASYNC 0x53
SET_CALIBRATION 0x80
GET_CALIBRATION 0x81
GET_DEVICE_ID 0x82
EEPROM_WRITE* 0X55

* KomaHgata TpsbBa aa 6bae 3anvcaHa BbB BTopuA 6alT OT nakeTa. BuxTe 06CHEHMETO NO-40AY.

4.1.1 GET_RND_CHANNEL_A

3anuc:
ByteO 0x01
Bytel to Byte63 be33HauveHune
YeTteHe:
ByteO to Byte4095 CnyyaiHm 6aToBe OT KaHan A, CUHXPOHEH TpaHcdep
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4.1.2 GET_RND_CHANNEL_A_CALIBRATION

3anuc:
ByteO 0x02
Bytelto Byte63 be33HayeHune
YeTeHe:
ByteO to Byte4095 CnyyaitHu 6aiiToBe OT KaHan A, CUHXPOHEH TpaHcdep.

baiToBeTe ca reHepupaHu , KaKTo ca” 6e3 HUKaKBM
codTyepHM NnogobpeHua. Nanonssalite Tasn KOMaHAA
npu KannbpupaHe Ha KaHan A.

4.1.3 GET_RND_CHANNEL_B

3anuc:
ByteO Ox11
Bytelto Byte63 be3 3HayeHune
YeTeHe:
ByteO to Byte4095 CnyyaitHm 6aToBe OT KaHan B, cMHXpOHeH TpaHcoep.

4.1.4 GET_RND_CHANNEL_B_CALIBRATION

3anuc:
ByteO 0x12
Bytelto Byte63 be3s 3HayeHune
YeTeHe:
ByteO to Byte4095 CnyyaitHm 6anToBe OT KaHan B, cMHXpOHeH TpaHcoep.

baitToBeTe ca reHepupaHu ,,KaKTo ca” 6e3 HUKaKBM
codTyepHn nogobpeHuns. M3nonssaiTe Tasnm KOmaHAa
npun KanmbpupaHe Ha KaHan B.

4.1.5 GET_RND_NORMAL

3anuc:
ByteO 0x21
Bytelto Byte63 be3 3HayeHune
YeTeHe:
ByteO to Byte4095 CnyyaiiHm 6aritoBe oT KaHan A XOR KaHan B,

CUHXPOHEH TpaHcoep.
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4.1.6 GET_RND_NORMAL_PLUS

3anuc:
ByteO 0x22
Bytelto Byte63 be3 3HayeHune
YeTeHe:
ByteO to Byte4095 CnyvaitHm 6antoBe oT KaHan A XOR KaHan B,

CUHXPOHEH TpaHcdep. NaeHTUYHa Ha
GET_RND_NORMAL c HaKou codTyepHM nogobpeHuns
B KQYeCTBOTO Ha U3XOA4HUTE AAHHW.

4.1.7 GET_RND_NORMAL_DEBIAS

3anuc:
ByteO 0x23
Bytelto Byte63 be3 3HayeHune
YeTeHe:
ByteO to Byte4095 CnyyaitHm 6anntoBe oT KaHan A XOR KaHan B,

CUMHXPOHeH TpaHcdep. M3nonBa anropntbm Ha John
von Neumann 3a OTCTpaHABaHE Ha OTK/IOHEHWNETO
(bias).

4.1.8 GET_RND_CHANNEL_A_ASYNC

3anuc:
ByteO 0x31
Bytelto Byte63 be3 3HayeHune
YeTeHe:
ByteO to Byte4095 Cny4yaiiHm 6aiiToBe OT KaHan A, aCUHXPOHEH
TpaHcoep.

4.1.9 GET_RND_CHANNEL_A_CALIBRATION_ASYNC

3anuc:
ByteO 0x32
Bytelto Byte63 be33HayeHune
YeTeHe:
ByteO to Byte4095 Cny4yaiiHm 6aiiToBe OT KaHan A, aCUHXPOHEH

TpaHcdep. banToBeTe ca reHepupaHu ,KakTo ca“ be3
HUKaKBK codpTyepHU NogobpeHuna. Mi3nonssalite Tasu
KOMaHA4a Npu KannbpupaHe Ha KaHan A.
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4.1.10 GET_RND_CHANNEL_B_ASYNC

3anuc:
ByteO 0x41
Bytelto Byte63 be33HayeHune
YeTeHe:
ByteO to Byte4095 CnyyaitHm 6anToBe OT KaHan B, acMHXpOHeEH
TpaHcoep.

4.1.11 GET_RND_CHANNEL_B_CALIBRATION_ASYNC

3anuc:
ByteO 0x42
Bytelto Byte63 be3 3HayeHune
YeTeHe:
ByteO to Byte4095 CnyyaitHn 6aToBe OT KaHan B, acMHXpOHeEH

TpaHcodep. baliToBeTe ca reHepupaHu ,KakTo ca” bes
HUKaKBM codpTyepHU nogobpeHmna. N3nonssanTte Tasu
KOMaHA4a Npu KannbpupaHe Ha KaHan B.

4.1.12 GET_RND_NORMAL_ASYNC

3anuc:
ByteO 0x51
Bytelto Byte63 be3 3HayeHune
YeTeHe:
ByteO to Byte4095 CnyyaitHm 6antoBe oT KaHan A XOR KaHan B,

AaCMHXPOHEH TpaHcdep.

4.1.13 GET_RND_NORMAL_PLUS_ASYNC

3anuc:
ByteO 0x52
Bytelto Byte63 be33HayeHune
YeTeHe:
ByteO to Byte4095 CnyyaitHm 6anntoBe oT KaHan A XOR kaHan B,

AaCMHXPOHEH TpaHcdep. UAeHTUYHA Ha
GET_RND_NORMAL_ASYNC c HaKon codTyepHM
nogobpeHnA B Ka4ecTBOTO Ha U3XOAHUTE JAHHM.
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4.1.14 GET_RND_NORMAL_DEBIAS

3anuc:
ByteO 0x53
Bytelto Byte63 be3 3HayeHune
YeTeHe:
ByteO to Byte4095 CnyvaitHm 6antoBe oT KaHan A XOR KaHan B,

aCUHXPOHEH TpaHcdep. N3nonsa anropmutbm Ha John
von Neumann 3a oTcTpaHABaHE Ha OTKNOHEHWNETO

(bias).

4.1.15 SET_CALIBRATION

3anwuc:
ByteO 0x80
Bytel 0x55 - 3anuc 8 EEPROM; NHave -

6e3 3anunc 8 EEPROM

Byte2 PesepsupaH
Byte3 PesepsupaH
Byte4d KaHan A kannbp. ctoHocT, 12-bit unsigned, byteO
Byte5 KaHan A kannbp. ctonHoct, 12-bit unsigned, bytel
Byteb KaHan B kanubp. ctoitHocT, 12-bit unsigned, byte0
Byte7 KaHan B Kanubp. ctoitHocT, 12-bit unsigned, bytel
Byte8to Byte63 be33HauveHune

YeTeHe:
ByteO EEPROM 3anuc cratyc, 0 03Hauvasa OK
Bytel to Byte4095 Hsama ctonHocT

4.1.16 GET_CALIBRATION

3anwuc:
ByteO 0x81
Bytelto Byte63 be33HauveHune

YeTeHe:
ByteO Kanan Akannbp. ctonHocT, 12-bit unsigned, byteO
Bytel Kanan Akannbp. ctonHocT, 12-bit unsigned, bytel
Byte2 KaHan B kanubp. ctoitHocT, 12-bit unsigned, byte0
Byte3 KaHan B kanubp. ctoiiHocT, 12-bit unsigned, bytel
Byte4 to Byte4095 Hsama cTonHocT
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4.1.17 GET_DEVICE_ID

3anuc:
ByteO 0x82
Bytelto Byte63 be33HauveHune

YeTeHe:
ByteO CepueH ID, 64-bit unsigned integer, byteO
Bytel CepueH ID, 64-bit unsigned integer, bytel
Byte2 CepueH ID, 64-bit unsigned integer, byte2
Byte3 CepueH ID, 64-bit unsigned integer, byte3
Byte4d CepueH ID, 64-bit unsigned integer, byted
Byte5 CepueH ID, 64-bit unsigned integer, byte5
Byteb CepueH ID, 64-bit unsigned integer, byte6
Byte7 CepueH ID, 64-bit unsigned integer, byte7
Byte8 to Byte4095 Hama cToMHocT

GTR-01 www.BenevSciTech.com



PbKoBOACTBO 3a eKna0aTaumaA Pes. 2.4 — 02 mait 2025 33

MpunoxkeHune A: CTaTUCTUYECKM TeCcToBe

KauyecTtBoTO Ha reHepupanuTe oT GTR-01 cayyaiHM Yncna e BaInanpPaHo C U3NOA3BAHETO Ha
cneaHuTe 6aTepuUKM OT CTAaTUCTUYEKN TECTOBE :

NIST STS https://csrc.nist.gov/projects/random-bit-generation
TestUO1 http://simul.iro.umontreal.ca/testu01/tu01.html
Diehard https://web.archive.org/web/20160125103112/http.//stat.fsu.edu/pub/diehard/

A BENEXKA: 3a noseye nHPopmMauma cBbp3aHa C NpoueaypaTa Ha TECTBAHe YeTeTe TYK:
https://benevscitech.com/bg/statistical-testing-random-generators-bg.html|
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[Mpunnoxenue B: FTDI IO npumepeH kog Ha CH

ToBa e npuMepeH Kog, ¢ nsnonssaHe Ha C# n texHonoruaTa P/Invoke 3a “o68mBaHe” Ha HAKOM
ocHoBHM |0 meToan, NbpBOHAYaNHO HanucaHu Ha C u onucanun B D2XX Programmer's Guide Ha
https://ftdichip.com Koabt, nokasaH no-gony, ce Hamupa BbB ¢ana GTR_I0_wrap.cs, KaTo YacT oT
apxusa StudioGTR.zip.

using System;
using System.Text;
using System.Runtime.InteropServices;

namespace GTR
{

// FT_STATUS enumeration.

public enum FT_STATUS : uint

{
FT OK = 0,
FT INVALID HANDLE,
FT DEVICE NOT FOUND,
FT_DEVICE NOT OPENED,
FT IO ERROR,
FT INSUFFICIENT RESOURCES,
FT INVALID PARAMETER,
FT_INVALID BAUD RATE,
FT_DEVICE_NOT OPENED FOR ERASE,
FT_DEVICE NOT OPENED FOR WRITE,
FT FAILED TO WRITE DEVICE,
FT_EEPROM READ FAILED,
FT_EEPROM WRITE FAILED,
FT_EEPROM_ERASE_FAILED,
FT EEPROM NOT PRESENT,
FT_EEPROM NOT PROGRAMMED,
FT_INVALID_ ARGS,
FT_NOT_SUPPORTED,
FT OTHER ERROR

// FT DEVICE LIST INFO NODE struct.
[StructLayout (LayoutKind. Sequential) ]
public struct FT DEVICE LIST INFO_ NODE
{
public uint Flags;
public uint Type;
public uint ID;
public uint LocId;
[MarshalAs (UnmanagedType.ByValTStr, SizeConst = 16)
public string SerialNumber;
[MarshalAs (UnmanagedType.ByValTStr, SizeConst = 64)]
public string Description;
public IntPtr ftHandle;
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// FTIDI class.
public class FTDI

{

// Flags.

public const uint FT_LIST NUMBER O
public const uint FT_LIST_ BY INDEX
public const uint FT LIST ALL

public const uint FT_OPEN_BY SERIA
public const uint FT_OPEN_BY DESCR
public const uint FT OPEN BY LOCAT

// Word Lengths.
public const byte FT BITS 8 = (byt
public const byte FT BITS 7 = (byt

// Stop Bits.
public const byte FT_STOP_BITS 1
public const byte FT STOP BITS 2

// Parity.

public const byte FT_ PARITY NONE
public const byte FT PARITY ODD
public const byte FT PARITY EVEN
public const byte FT_ PARITY MARK
public const byte FT_PARITY SPACE

// Flow Control.

public const ushort FT_FLOW_NONE
public const ushort FT_FLOW _RTS CT
public const ushort FT_FLOW_DTR DS
public const ushort FT FLOW XON_XO

// Purge rx and tx buffers.
public const uint FT_PURGE_RX = 1;
public const uint FT PURGE TX = 2;

// Classic Interface Methods.
[DllImport ("FTD2XX.d11") ]
public static extern FT STATUS FT_

[Dl11TImport ("FTD2XX.d11")
public static extern FT STATUS FT |

[Dl1lImport ("FTD2XX.d11l") ]
public static extern FT STATUS FT_

[DllImport ("FTD2XX.d11l") ]
public static extern FT_STATUS FT |

[DllImport ("FTD2XX.d11l") ]
public static extern FT STATUS FT_

[D11Import ("FTD2XX.d11l")
public static extern FT STATUS FT

[Dl1lImport ("FTD2XX.d11l")]
public static extern FT STATUS FT_

[DllImport ("FTD2XX.d11l") ]

public static extern FT STATUS FT .

[DllImport ("FTD2XX.d11l")]
public static extern FT STATUS FT_

NLY

0x80000000u;
= 0x40000000u;
0x20000000u;

L NUMBER lu;
IPTION 2u;
ION = 4u;

e)8;
e)7;

Il
o
=
&
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DWW N o

= (byte

0x0000;
0x0100;
0x0200;
0x0400;

= (ushort
(ushort
(ushort
(ushort

S
R
FE

CreateDeviceInfolist (ref uint lpdwNumDevs) ;

GetDeviceInfolList (
[In, Out]FT DEVICE LIST INFO NODE[] pDest,
ref uint lpdwNumDevs) ;

ListDevices (ref uint pvArgl,
uint pvArg2,
uint dwFlags) ;

Open (int iDevice,
ref IntPtr ftHandle);

Close (IntPtr ftHandle);

Read (IntPtr ftHandle,
[In, Out] bytel[] lpBuffer,
uint dwBytesToRead,
ref uint lpdwBytesReturned) ;

Write (IntPtr ftHandle,
[In, Out] bytel[] lpBuffer,
uint dwBytesToWrite,
ref uint lpdwBytesWritten);

SetBaudRate (IntPtr ftHandle,
uint dwBaudRate) ;

SetDivisor (IntPtr ftHandle,
ushort usDivisor);
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[DllImport ("FTD2XX.d11l") ]
public static extern FT STATUS

[D1lImport ("FTD2XX.d1l1l")]
public static extern FT STATUS

[D11Import ("FTD2XX.d11")]
public static extern FT STATUS

[DllImport ("FTD2XX.d11l") ]
public static extern FT STATUS

[DllImport ("FTD2XX.d11") ]
public static extern FT STATUS

[DllImport ("FTD2XX.d11") ]
public static extern FT STATUS

[D11Import ("FTD2XX.d11")]
public static extern FT STATUS

[Dl11Import ("FTD2XX.d11l")
public static extern FT STATUS

[DllImport ("FTD2XX.d11l") ]
public static extern FT STATUS

[Dl1lImport ("FTD2XX.d11") ]
public static extern FT STATUS

[D11Import ("FTD2XX.d11")]
public static extern FT STATUS

[DllImport ("FTD2XX.d1l1l")]
public static extern FT_ STATUS

// Extended API Functions.
[DllImport ("FTD2XX.d11") ]
public static extern FT STATUS

[DllImport ("FTD2XX.d1l1l")]

public static extern FT STATUS

[D1lImport ("FTD2XX.d11l")]
public static extern FT_ STATUS

[Dl1lImport ("FTD2XX.d11") ]
public static extern FT STATUS

[Dl11Import ("FTD2XX.d11l")
public static extern FT STATUS

FT SetDataCharacteristics (IntPtr ftHandle,
byte uWordLength,
byte uStopBits,
byte uParity);

FT_SetTimeouts (IntPtr ftHandle,
uint dwReadTimeout,
uint dwWriteTimeout) ;

FT SetFlowControl (IntPtr ftHandle,
ushort usFlowControl,
byte uXon,
byte uXoff) ;

FT GetDevicelInfo (IntPtr ftHandle,
ref uint pftType,
ref uint lpdwID,
StringBuilder pcSerialNumber,
StringBuilder pcDescription,
int pvDummy) ;

FT GetDriverVersion (IntPtr ftHandle,

ref uint lpdwDriverVersion);

FT GetLibraryVersion(ref uint lpdwDLLVersion);

FT Purge (IntPtr ftHandle,
uint dwMask) ;

FT ResetDevice (IntPtr ftHandle);

FT ResetPort (IntPtr ftHandle);

FT CyclePort (IntPtr ftHandle);

FT Rescan();

FT Reload(ushort wVID,
ushort wPID);

FT SetLatencyTimer (IntPtr ftHandle,
byte ucTimer);

FT GetLatencyTimer (IntPtr ftHandle,
ref byte pucTimer);

FT SetBitMode (IntPtr ftHandle,
byte ucMask,
byte ucMode) ;

FT GetBitMode (IntPtr ftHandle,
ref byte pucMode) ;

FT SetUSBParameters (IntPtr ftHandle,
uint dwInTransferSize,
uint dwOutTransferSize);
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[Mpunnoxenune C: GTR-01 10 npumep

ToBa e npumepeH Ko, Onnceall, 0CHOBHATa BXOAHO-MU3X0AHA KoMyHUKauma ¢ GTR-01. KogbT e
HanucaH Ha CH# u ce Hamupa B Knaca GTR_IO BbB ¢aiina GTR_I0O_ex.cs. MpumepsbT M3non3sa
nHTepdelicHaTa 06BMBKa oT pana GTR_IO_wrap.cs. U gBaTta n3xogHu daiina c npumepeH Kog ca vact
oT apxmBa StudioGTR.zip.

using System;

namespace GTR
{
// GTR_IO class.
public class GTR IO
{
// Constants.
private const ushort VID = 0x0403;

private const ushort PID = 0x6015; // FTDI's original PID and VID.

private const uint BYTES TO WRITE = 64u;

private const uint BYTES TO READ = 4096u;

private const byte EEPROM WRITE CONST = (byte)0x55;

public const byte GET RND CHANNEL A REQUEST = (byte)0x01;
public const byte GET RND CHANNEL A CALIBRATION REQUEST = (byte)0x02;
public const byte GET RND CHANNEL B REQUEST = (byte)0x11;
public const byte GET RND CHANNEL B CALIBRATION REQUEST = (byte)0x12;
public const byte GET RND NORMAL REQUEST = (byte)0x21;
public const byte GET RND NORMAL PLUS REQUEST = (byte)0x22;
public const byte GET RND NORMAL DEBIAS REQUEST = (byte) 0x23;
public const byte GET RND CHANNEL A ASYNC REQUEST = (byte)0x31;
public const byte GET RND CHANNEL A CALIBRATION ASYNC REQUEST = (byte) 0x32;
public const byte GET RND CHANNEL B ASYNC REQUEST = (byte)0x41;
public const byte GET RND CHANNEL B CALIBRATION ASYNC REQUEST = (byte)0x42;
public const byte GET RND NORMAL ASYNC REQUEST = (byte)0x51;
public const byte GET RND NORMAL PLUS ASYNC REQUEST = (byte) 0x52;
public const byte GET RND NORMAL DEBIAS ASYNC REQUEST = (byte) 0x53;
private const byte SET CALIBRATION REQUEST = (byte)0x80;
private const byte GET CALIBRATION REQUEST = (byte)0x81;
private const byte GET DEVICE ID REQUEST = (byte)0x82;

// Constructor.
public GTR IO ()
{
}
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// Public methods.
public void GTR Basic IO()
{
IntPtr handle = IntPtr.Zero;

try

{
FT STATUS status = FT STATUS.FT OK;
uint numDevs = 0u;

// Check for GTR device.
status = FTIDI.FT CreateDevicelInfolList (ref numDevs) ;

FT_DEVICE LIST INFO NODE[] vDevInfo =
new FT DEVICE LIST INFO_NODE [numDevs];
status = FTDI.FT GetDeviceInfolist (vDevInfo, ref numDevs);

string vidpid = String.Format ("{0:X4}{1:X4}", GTR IO.VID, GTR IO.PID);

if (status == FT STATUS.FT OK &&
String.Format ("{0:X8}", vDevInfo[0].ID) == vidpid)

// GTR is connected.

// There is something wrong or device is not connected.

// Open GIR device.
if (FTDI.FT Open(0, ref handle) != FT_STATUS.FT_ OK)
{

throw new Exception ("Device not found!");

// Initialize GTR device.
FTDI.FT SetBaudRate (handle, 3000000u);
FTDI.FT SetDataCharacteristics( handle,
FTDI.FT7B1T578,
FTDI.FT STOP BITS 1,
FTDI.FT_ PARITY NONE) ;
FTDI.FT_ SetFlowControl (handle, FTDI.FT FLOW RTS CTS, 0, 0);
FTDI.FT SetTimeouts (handle, 3000u, 1000u);
FTDI.FT Purge (handle, FTDI.FT PURGE RX | FTDI.FT PURGE TX);

// 10 communication.

uint bytesToWrite = GTR_IO.BYTES TO WRITE;
uint bytesToRead = GTR IO.BYTES TO READ;
uint bytesWritten = Ou;

uint bytesReturned Ou;

byte[] bufferWrite = new byte[bytesToWrite];
byte[] bufferRead = new byte[bytesToRead];

bufferirite[0] = GTR_IO.GET RND NORMAL REQUEST;

status = FTDI.FT Write (handle,
bufferWrite,
bytesToWrite,
ref bytesWritten);
status = FTDI.FT Read (handle,
bufferRead,
bytesToRead,
ref bytesReturned);
if (status != FT STATUS.FT OK)
{

throw new Exception ("USB communication problem!");
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// Displaying the result.
for (int i1 = 0; i < bufferRead.Length; i++)
{
Console.Write ("{0:x2}", bufferRead[i]) ;
}
Console.WriteLine () ;
}
catch (Exception exc)
{
// 1If something goes wrong, show the explanation here.
Console.WritelLine (exc.Message) ;
}
finally
{
// When the IO is completed, close GTR device.
FTDI.FT Close (handle);

GTR-01 www.BenevSciTech.com



P'bKOBOLI,CTBO 3a eKnaoatauunA Pes. 2.4 — 02 mait 2025 40
A36y4yeH yKkasarten
ACUHXPOHEH peXxnum 23 O6nacTHa obeaHsBaHe 3
ObpaTHO HanpexeHne 3
Ban wym 16
BpayHoB Wwym 16 MpobueHO HanpexeHne 3
Box-Muller tpaHcpopmanma 16 Ping-pong 23
P-obnact 3
George Marsaglia 23 P-nnpexop, 3
Dpaisepu 5,6,7 Po3oB wym 16
Debiasing 22,29, 31 Random Walk 16
RGB 15
EEPROM 1,21
CUHXPOHEH peXnum 22
Johnvon Neumann 22,29, 31 CTaTU4eH KBaHTOB LWYM 3
KannbpaumoHHU CTOMHOCTH 21 dankep wym 16
KBaHTOB WWym 3
KomnapaTop 4 Xorshift 23
Kpuntorpadusa 1,23
Undposo aHanoros npeobpasysarten 4
NasunHeH wym 1,3
Linear congruential generator 23 YepseH Wwym 16
Multiply-with-carry 23
NIST 20
N-obnact 3
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