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MEMEOH 15004 - s1o nopTaTtuBHbIN LMGPOBOI HeTbIpéx-
KaHanbHbI ocumnnorpad Ha 6ase 32-6MTHoM Nnatdopmbl ARM
Cortex-M3, npegHa3Hau4eHHbIN 418 peLleHns HKeHepHbIX 3a4a4
06Lero HasHadeHws. Vicnonb3osanwe M/INC (nporpammupyemas
Noruyeckas MHTerpanbHas cpeaa), v BHewHero ALM (aHanoro-
umbpoBoit  npeobpazosaTens) MO3BOMSET  3HAUMTEsbHO
YBe/MUNTL CKOPOCTb 06pPaboTKM gaHHbIX.  [Mpubop umeeT
ancnnen 320x240 Toyek, mini-USB nopT 1 BCTPOEHHbIN AUCK

pa3mepom 2 MB gna xpaHeHWA ocumniorpamm.

YCAOBHbIE OBO3HAYEHUYA

VAN

OBPATUTE OMACHOCTb NMOPAXEHNA BO3MOXHO
0COBOE BHUMAHUE 3/1. TOKOM MOBPEXAEHNE
NPUBEOPA
B3PbIBOOMACHO [IBOVIHAA 1301AUMA XUMWYECKUI
NPUBEOPA NCTOYHUK
NMUTAHNA
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NEPEMEHHbIV TOK NOCTOAHHbIN TOK 3A3EM/IEHNE
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CNEUMNAABHOE 3A4ABAEHUE

KomnaHua octasnset 3a coboii Npaso 6e3 cneuransHoro yeesom-
NeHUA, He yXyaWwan noTpebuTensCKUX CBOMCTB Npubopa U3MeHUTh:
OM3aMH, TEXHUYECKME XapaKTePUCTUKM, KOMMIEKTaLMIO, HacToALee
PYKOBOACTBO. [JlaHHOe PYKOBOACTBO COAEPKMT TOMLKO MHbOPMALMIO
06 VCNonb30BaHUK, NpeaynpexaatoLLme CoobLLeHVA, NPaBua Tex-
HUKM 630MacHOCTM M Mepbl TPeA0CTOPOMKHOCTM MPU UCMONL30BAHMM
COOTBETCTBYHOLLMX U3MEPUTe/bHBIX GYHKLMIA 3TOro npubopa.

OCOBEHHOCTU

m 4 kaHana (2 aHanorosbix A,B kaHana u 2 umdpossix C,D kaHana)
= BCTpoeHHbIM MHOropyHKLMOHa/IbHbBIN reHepaTop

= B komnnekTe 2 Wwyna

= [lonoca nponyckanma go 8 My,

m 72 MBbI6/CeK A4ne BCeX aHan0roBbiX KaHanos

= PazpagHocTtb ALM - 8 61T

= [In1Ha 3anncK ocumnnorpamMmmel Ha Ntobom KaHane go 4096 Touek
= [lo 54acoB paboTbl 6e3 nog3apagku

= MatemaTuyeckme pyHKLMK

= HacTpanBaemble 3meputenm

= 3apagka ot USB

= bosIbLUIOe KOIMYeCTBO HAaCcTpoekK

= [logKlo4eHWe K KoMMboTepy
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COBETbI MO BE3OMNACHOCT

+ YT06bI M36eXKaTh CyHaHOro NnopakKeHus 3MeKTPUYeCKnM

TOKOM, NPaBWibHO 1 6e3onacHo MCnonb3oBaTb Nprbop 0b6a-

3aTeNbHO M3yunTe B 3TOM PYKOBOACTBE NpeayrnpeskaeHus u

npaBwaa MCnonb3oBaHUA gaHHoro npubopa. Kpome 3Toro
HEeo6X0AMMO 3HaTh CreayoLmMe Mepbl NPeAoCTOPOKHOCTH, HTOObI
n3bexxaTb TPaBM U He NOBpPeAUTbL NpoBepAemble Npubopsl U 06opy-
foBaHue.

- Bo unsberkaHne noepexgeHna ocumanorpada mav obopy-
[0BaHWA - He MoAK/KYaiiTe Wynbl ocumnnorpada K paborta-

@"@ towemy o6opynosaHuio uan npnbopy. CobnogainTe nopagok

MOAKIOYEHNA M OTK/IHOUEHUA U3MepHTesIbHbIX LyMoB. Kpome
3TOro Heo6x0AMMO COBNAATE MPABUAA raNbBaHUYECKON Pa3BA3KK
Mexay nprbopamu.

+ ByasTe BHUMaTeIbHbI NPY NOAK/YEHUM LUTeKePOB K pasbémam
ocumnnorpada - oLMboYHOR NOAK/HUEHVE MOMKET BbIBECTU OCLMA-
norpad unun nposepsemMoe 06opyaoBaHue U3 cTpod. He nogasaiite
Ha BXoabl «A» 1 «B» ocumnnorpada curHan 6onee =40Vp-p(x1), a
Ha Bxogbl «C» 1 «D» He 6onee +15B. 3To BbIBeAeT ocumnnorpad v3
cTpos.

+ He ncnone3yiire Lwynel He npegHasHaveHHbIe
AnA gaHHOro ocumnnorpada.

+ He npoBoguTe namepeHva nNpuW MOBbILEHHON BAAXHOCTU U C
B/I2XKHBIMWU pyKaMu, He npuKacariTecb BO BpeMA U3MepeHns K 0T-
KPbITbIM TOKOBEAYLUMM MPOBOAHNKAM.

+ He npoBogyuTe “3MepeHVe BO B3pbIBOOMACHOM Cpeae, T.K.
Mpy M3MepeHWr BO3MOMKHO MCKPOOBpasoBaHMe, YTo MOoXKeT
MpUBECTY K B3pbIBY.

+ 3awmTuTe ocumnnorpad OT NonagaHva BHYTPb Kopryca Baaru,
MbifK, BbICOKOAKTUBHBIX PacTBOpWTenei, U rasoB Bbi3bIBAMOLLMX
Koppo3uto. MoaaeprkunBaiTe NOBEPXHOCTL NPUBOPa B YACTOM U Cy-
XOM Buge. IKCayaTaums C NoBperAEHHLIM KOPIYCOM UAW LLyNamMm
CTpOro 3arnpeLleHa.



- Ecnvi B nprBop nonana BAara Um KUAKOCTb HeMeNeHHO BbIK/O- BbICTPAA MNMPOBEPK

4MTe NPUGOP 1 0BPaTUTECH K AUNEPY UMW B CEPBIMCHBIA LEHTP. MpoBepbTe Nprbop 1 akceccyapbl Ha PaboToCNOCOBHOCTb, 414 3TOro:
- Ecm B npubope o6pasosanca KoHgeHcaT (UTo mokeT
6bITb BbI3BAHO PE3KOV CMeHOW TemnepaTypbl OKpy»KatoLLiero
BO34yXa) - HeOBX0AMMO He BKAoHaa ocumnnorpad, Bblgep-
»KaTb MpWY KOMHaTHOM TemnepaType He MeHee 2 YacoB. + MoakniounTe Wyn ocumniorpada K BbIXoAy BCTPOEHHOO reHepa-

TOpa, Ha SKpaHe A0/KeH 0To6pPasUTLEA MeaHap (Mo yMonHaHuIo)
amnautygoi ~2,8Vpp., vyactotoin 10KML,.
COBETbI MO 3KCMAYATALIUU
AKKYMYASTOPA 3HAKOMCTBO [BHELLIHWWA

UT06bI aKKYMY/IATOP CAYXIA A0AM0 — PEKOMEHAYeTCA NPUAEPIHUBATb- C OCLUHUAAOTPACOOM m

cAa 06LLI,I/IX npaBnA 3apAaKK M 3KCNAyaTau akkyMynATopoB., a MMeHHO:

« BrntounTe ocumnnorpad 1 4o anTeCh NOABIHWA HAaYabHOMO
3KpaHa;

+ 3apaxKaTb aKKyMyNATOP MOMHOCTbIO MOKa 3apAgKka He MpeKkpa- | j BYOL KARATA
TUTbCA (MOracHeT KPacHbI UHAMKATOP @ IeBOM BEPXHEM YIy); Tomonreenom] | =] ’f\ Lyl (D)
N ! /|
(WAVE 0UT)
+ HaumHaTb 3apaxkaTb akKyMynATop, Korga OH MoYTU MOHOCTLI0 ] o 5. BXOA KAHATIA
pa3paxkeH; 2. BXOT KAHATA i‘_,\\ —»|  «D»(CHD)
o «B» (CHB) 1
+ He vcnonb3oBats npu Temnepatype Huxe 0°C; “ ’ 1 6. IOPT MINI-USB
+ He vcnonb3oBatb HenpeaycMOTPeHHbIe 3apAaHble YCTPONCTBa; 3 BXOI KAHATA ‘:
) «h (CHA) 14 [ || 7-BlKRSATER,
« He xpaHuTe NpuBop C pazpssKeHHbIM aKKyMyNATOPOM, Nepuoau- —1 IS
YeCKu NpoBepAnTe COCTOAHME aKKyMyATopa 1 3apaxKanTte npu N y
HeobxoanmocTy;
| 8. IVCK / MAY3A ’ ’ 9. K3MEPHTETH ] 11. NEPEXO] ‘
+ XpaHeHvie paspAXeHHOro akKyMysnATopa CWbHO COKpallaeT
CPOK ero cy»obl. 16 AHOMKATOP | L - -
BT ° : — S
\ { ol v ) L/
12. HACTPOTIKA
NEPEA NEPBbIM UCTTOAB3OBAHUEM ‘ 10 MEHO e 13, HABHTALY
v
Mocne npuobpeteHus ocumnnorpada MereoH 15004, pekomeH- BbIBOP
fyemM npoBepuTb NPUBOP M YNAaKoBKY Ha OTCYTCTBME MexaHu4e-
CKMX U ApYruX NOBPeMAeHui, Bbi3BaHHbIX TPaHCMOPTUPOBKOM.
Ecnun ynakoBKa NoBperkaeHa, CoOXpaHUTe eé 0 Tex nop, Nnoka oc- )
o o \ A\
unnnorpacd 1 axkceccyapbl He NPoMAYT NOJHYO MPOBEPKY. s e =/ )
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AWCTAEN NPUBOPA

OB/ACTb HACTPOIIKH
 FOPU3OHTATIbHOI PA3BEPTKM

OBNACTb HACTPOIKM TEHEPATOPA

OBMACTb
HACTPOViKY mums\3 45 6|7 ls 1|z 1|3
2—SRUN{ape LD OBMACT
! NONOMENMA
- | ocunnnorpamMMbI
36 T e
® 16
34 i
Tie.
33 =17
32 2 o
% 19
31
oy 2 OBTACTb
= 5. HACTPOEK
(B0t+1. 240 War :+40. qusHFPSL Uz+d. 160
ome, _—v— 29 [ 27 } 25 . 23
U3MEPHTENIEN 28 = .

1. navikaTop pa3paga akkymynaTopa

2. ViHgvikaTop cTaTyca pa3BeépTKu

3. MHgvKkaTop-nepekntoyaTens Bxoaa - KaHan «A»

4. ngvkaTtop-nepekntoyatens «Bonst/fen» - KaHan «A»
5. NHavkaTop-nepekntoyaTens Bxoga - KaHan «B»

6. ViHgmKkaTop-nepekntoyaTtens «Bonst/[en» - kaHan «B»
7. nankaTop-nepexntodaTens Bxoga - KaHan «C»

8. MnankaTop-nepexntoyaTens Bxoaa - KaHan «D»

9. NHavkaTop-nepekoHaTent TMNa 3anycka
rOpPV30HTabHOM Pa3BEPTKM

10. VHankaTop-nepexntouatens «Bpema/fden»
rOPU30HTANBEHOM Pa3BEPTKM

1. HgmkaTop-nepekntoyaTesnb GopmMbl MMMYLCOB
BCTPOEHHOro reHepaTopa

12. iHavKaTop-nepeKkoyaTenb YacToThbl reHepaTopa

13. ViHavKaTop-nepexntoyaTesb CKBAaXKHOCTU
MIMMYNLCOB reHepaTopa

14. NHgukaTop-nepeknoyaTens 3anycKa Tpurrepa
15. PerynaTop ypoBHs 3anycKa Tpurrepa

16. Perynatop-nepexntouaTesb NOMoKeHus
BePTMKasbHbIX Kypcopos V12

17. PerynaTtop-nepexntoyaTesb No/oKeHns
ropu30HTasbHbIX Kypcopos T1,T2

18. PerynaTop-nepekntoyaTtens NOAOXKEeHWA OCLMAN0-
rpaMmbl Mo BepTVKau Ans BbIBpaHHOro KaHana

19. PerynAaTop nonoxeHus BUAMMON YacTu
0CLIMNMOrpaMMbl MO rOpU3oHTanM

20. PerynAaTop-nepekntoyaTtesib NoNoKeHns
Kypcopa 3anycka Tpurrepa TO

21. NHankaTop-nepeKkntoHaTesnb AnnHbl
COXpaHAeMOi OCLMANOrPaMMBbI

22. KHorka nepexoaa B 061aCTb KaHasnos

23. NngykaTop 061acTvi HaCTPONKK

24. Kypcop T2

25. iHavKaTop HacTpanBaemoro n3mepuTens
26. Kypcop T1

27. HauKaTop vaMepuTens BpemMeHU Mexay Kypco-
pamun T1n

28. Kypcop TO

29. VIngmKaTop M3MepuTens aMmnamTyabl Mexay
Kypcopamu V1nV2

30. Ocb kaHana «D» (3enéHan)
31. Ocb kaHana «O» (MypnypHas)
32. Ocb KaHana «B» (xénTtan)
33. Kypcop V2

34. Ocb KaHana «A» (crHan)

35. Kypcop V1

36. Kypcop ypoBHs 3anycka Tpurrepa
no amnanTyae



PYHKUNMU KHOMOK

1.
2.
3.

+ KHonka «[lyck/nay3a» - 3anyck 1 0CTaHOBKa ropu30HTasbHOM
pa3BépTKy;

KHonKa «MeHo» - BbI30B CUCTEMHOM0 MeHH;

KHonka «/3ameputenm» - KOpPOTKOe HaxKaTve - Bbi30B OKHA
C 8 U3mMepuTenamu, A7IMHHOR HaXKaThe — BXOZ B MeHH HacTpoi-
K1 u3mepuTtenei;

+ Kronka «Mepexogy - Mexxay 061acTbio KaHanoB 1 061acTbio Ha-
CTpoex;

- TpéxnosvumoHHan KHomKa «HacTpoiika/Beibop» - (Bripaso/ene-
BO) - AN HACTPOIKK BbiBpaHHOro napametpa, (Haxatue) - ana
Bblbopa Mexkay napameTpamMu BHYTPU rpynmbl;

+ [IByXno3unuMoHHaA KHomnKa «Haeuraumay» - AnA nepexnoyeHns
Medy rpynnamv napameTpoB.

NMHAU OPBI-NEPEKAIOMATEAU
HA AUCTIAEE

MHAMKaTop OCcTaBLwerocs 3apaga akkymynaropa
VHaMKaTop cTaTyca ropusoHTansHoMi passépTkm (paboTa/naysa)

VIHavKaTop-nepexoyaTens BXoAa KaHana «Ax»
(OTKPBITLIN/3aKPbITLIN/BbIKAOHEH)

NHankaTop-nepekntodatens «<Bonbt/Aen» kaHana «A»
(0,02...10B/Aen, c warom 1-2-5)

VIHavKaTop-nepexnoyaTens BXoaa KaHana «Bx»
(OTKPBITLIN/3aKPbITLIN/BbIKAOHEH)

NHankaTop-nepekntoyatens «<Bonbt/Aen» kaHana «B»
(0,02...10B/Aen, c warom 1-2-5)
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7. VHgmKaTop-nepeKkntoyaTenb Bxoga KaHana «C»
(BK/HOUEH/BBIKAHOUEH)

8. VHavKaTop-nepekaouaTens Bxoaa KaHana «D»
(BKNIOUEH/MaTEMaTVIKA/COXPaHBHHAA 0CUMI0rpamMmMa)

9. HauKaTop-nepekntovaTens perkuma ropu3oHTanbHOMN
pa3BépTKM (@BTOMATUHECKMIA, CTAaHAAPTHBIN, OAMHOUHBIN,
Mega/IeHHbIN, KAy

10. nankaTop-nepekntoyatens Bpema/fen
(0.1mKc...Tcek, ¢ warom 1-2-5)

1. MnamkaTop-nepekntoyaTens GopMbl reHepaTopa
(MeaHap, cMHyconaa, TpeyronbHUK, Nuna)

12. nankaTop-nepekntoyaTesb 4acToThbl reHepaTopa:
1) meangp 10Mwu...2mMy c warom 1-2-5, ganee 4, 6, 8mly

2) cuHycomaa, TpeyronbHWK, nuna 10Mu...20kMy ¢ warom 1-2-5)

13. MiHavKaTop-nepexntoyaTens ckeaxHocTv reHepatopa (10...90%
- TO/IbKO AN1A MeaHapa)

14. inavKaTop-nepeKkntoyaTenb pexnma 3anycka Tpurrepa
(kananbl A, B, C,D)

15. PerynaTop ypoBHa 3anycka tpurrepa (= 3,8B, war 40mB)
(kaHanbl A/B/Kypcop CKpbIT)

16. NMepemeLleHne BepTUKaNbHbIX Kypcopos V1,V2
(A/B/Kypcopbl CKPbITbI)

17. NepemeLleHne BepTUKabHbIX Kypcopos T1, T2
(BK/tOUEHBI/BbIK/OYEHDI)

18. NepemeLlLieHve ocumanorpammbl No BepTUKaNu
ans BbibpaHHoro KaHana (A, B, C, D)

19. NMepemeLleHne BUAMMON 061aCTVN FOPU30OHTAIbHO
no ocumnnorpamme
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20. PerynaTop-nepeKtoyaTesnb NoaosKeHus Kypcopa TO LiBeToBOe BblgeneHue nepexntoyaTeneit, perynaTopos U MHAMKATO-

(BKNIOUEH/BBIK/HOYEH) pOB — COOTBETCTBYHOT KaHany B KOTOPOM MPOVCXOANT perysMpoBKa:
nepek/toyeHe Mexay KaHanamv unv BHY TP rpynmnbl NPoV3BOANTCA

21. ingukaTop-nepekntoyaTenb AnvHbl COXpaHAEMON HaXKaT1eM KHOMKM «BbiBopy:

ocumMnnorpaMmbl .

+ CUHWIA - KaHan «A»

22.TlepekntovaTens CoxpaHeHWs/Bbixoaa . YKENTbIN — KaHan «B»
23. ViHavkaTop 0671acTu HAaCTPOeK — 0ToBparkaeT 3HaueHne + MypnypHbIit - Kaxan «C»

perynvpyemoro napameTpa, He MMetLLero CobCTBeHHOro . 3enéHblit - kaHan «D»

WHAVKaTopa

+ OpaH»KeBblll — rOpU30HTasIbHaA pa3BépTka
24. Kypcop T2 « Benbiit — ckpbITVe Kypcopa, (CUCTeMHBIN MHAVKATOP)

25. 'HgnKaTop HacTpaviBaemoro n3mepurens

26. Kypcop T1(coBmecTHO ¢ Kypcopom T2 ucnonb3yoTcs NPOrPAMMUPYEMbBIE USMEPUTEAU

ANA Y3MepeHUA AUTeNbHOCTY MeM Y HAMM) HACTPOMKA
27. InaykaTop AnnTensHOCTM Mexay Kypcopamn T1n T2 N DC | DC |

2V
28. Kypcop Tpurrepa TO - To4KM 3anycka Tpurrepa

29. inavkaTop amnanTyabl Mmexkay kypcopamu V1un V2
30. Ocb KaHana «D» (3enénan)

31. Ocb kaHana «C» (nypnypHan)

32. Ocb KaHana «B» (kéntan)

33. Kypcop V2

34, Ocb KaHana «A» (cuHAan)

35. Kypcop V1 (COBMECTHO ¢ Kypcopom V2 Mcronib3ykoTcs KopoTKO HasKMUTe KHOMKY «/3MepuTenit» NosBUTCA OKHO C 810 Npo-
AR Y3MepeHUa aMnANTYAbl MeXaY HAMU) rPaMMUPYEMbIMU U3MEPUTENAMU, KaxKablil U3 U3MepuTeneit umeet

12 HacTpoeK, OAHOBPEMEHHO MOMeT BbiTh 0TOBpaKeHo 8 mapame-

36. Kypcop T - ypoBH# 3anycka Tpurrepa TPOB, KPOMe 3TOro BepXHUii M3MepuUTens Ay6aupyeTca B 06nacTu
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nameputeneit Ne25. Ewé ogHO KOpoTKoe HaxaTue ybupaeT OKHO C MATEMATUUECKMUE OYH KU,MM
U3MepuTenaMu ¢ gucnnes. [lavHHoe HaskaTtve (2 cex) Ha 3Ty KHOMKY
BbI3bIBAET MEHI HaCcTPOMKK uameputenei. KHomkol «Hasuraumay - MaTemaTiueckue byHKLM PeaniaosaHbi B kaHane «D»

Bbl6epuTe HEOBXOANMBIN U3MepKTesb. KHonkoi «HacTpoiikay - Bbibe- PesknMbl KaHana «D» 1 onu1caHme GyHKLui:

puTe HeobxoanMbI napameTp. KHonKoi «Bbibop» - BbibepuTe KaHas.

lMocne HacTpolikM M3mepuTenelt CoXpaHUTe HAaCTPOVKKU MepeKoya- CH_ (D) - Bb6paH BXog Kavana «D»

Tenem «SAV/EXT» BHU3Y cnmcKa, BblbepuTe «Sav» U HaxKMWUTe KHOMKY

«Bbibop». (A +B) - CymMa 0CLMAAOrpaMM KaHanoB «A» 1 «B»

(A - B) - PazHocTb ocumnnorpamm kaHana «A» u «Bx»

OMUCAHUE NAPAMETPOB

FPS - YactoTa 06HOBMEHMA 3KpaHa (CUCTeMHbIN 3MepuTesb) (C& D) - lornueckoe ymHoxere (V)

ocumnnorpamm KaHanos «C» 1 «Dx»

Vbt - HanpsxkeHvie 6atapeu (CMCT@MHbI M3MepuTent)

(C|D) - Noruueckoe cnoskenue (UIN)
Vpp - HanpsskeHue oT nvka o nuka (kaHansl A,B,CD) ocumnnorpamm kaHanos «C» n «D»
Vdc - MocToaHHoe HanpsskeHye (kaHansbl A,B,C,D) REC_A - 3arpy3Ka nocieaHeii CoxpaHEHHOI

KA»
RMS - CpegHexBagpaTtuyHoe 3HaueHue Hanpsaxenua (kaHasnsi A,B,C,D) OCLMANOrPAMMBI KaHana «A

Max - MakcrmarnsHoe Hanpsaxerue (kaHanst A,B,C,D) REC_B - 3arpy3ska nocnegHei coxpaHéHHoM
ocumnnorpammel KaHana «By»
Min - MunumansHoe HanpsaxkeHue (kaHanbl A,B,C,D)

REC_C - 3arpy3ka nocnegHein CoxpaHeHHow

FRQ - YacToTa curHana (kaHansi A,B,C,D) OCLMANIOrPaMMbI KaHania «C»

CIR - AnnTensHocTb nepuoga (kaHansl AB,C,D)
REC_D - 3arpy3Ka nocnegHein coxpaHeHHowm
DUT - CksaxkHocTb (kaHanbi A,B,C,D) ocumnnorpaMmbl KaHana «D»

TH - [1n1TensHOCTb BICOKOro ypoBHA curHana (kaHansl A,B,C,D)

TL - 1nnTenbHOCTL HU3KOro ypoBHA curHana (kaHasnst A,B,C,D)
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+ CMHycouaa, TpeyronbHuK, nuna — 10 Mu...20 KMy ¢ warom 1-2-5

KHonKow «Haeuraumax» nepenamTe B 06nacTb HACTPOMKM reHepaTopa.
+ meaHap 10 My...2 MMy c warom 1-2-5, ganee 4, 6, 8 mly

MepekntouaTenem 11 - BoibepuTe hOpMyY BbIXOAHOrO cUrHana (CuHy-
covaa, MeaHap, nuna, TpeyronbHuK). Nepektouatenem 12 - yctaHo-

BWTE HEOBXOAVMY!IO HACTOTY:
AmMNAnTYAa BbIXOAHOr0 curHana GuKkcrpoBaHHana = 2,8 B oT nuka go

Mepekntouatenem 13 - BbibepuTe ckBaXkHOCTbL MeaHapa (10...90%)
nuKa.

BCTPOEHHOI'O F'EHEPATOPA

HACTPOUKA

‘NOWBUDE auviou mowt&mcn an:t 3¥KNH 3H OI3WI0HRhOW J

(809 "°0) DHOW 020HHBOWIOU dWaWwWAaL09 N gog' 0 BNHaXBAUDH 020HHBOWI0U dowbdgnoy aWawn owWnEOX9oaH
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MEHIO HACTPOEK
HACTPOWKA 3AMYCKA TPUITEPA

B npnbope peann3oBaHbl CiegytoLLmMe pexkuMbl 3arycKa Tpurrepa:

+ 3anycK no BocxoanLemy GpoHTy

+ 3anyck no H1cxoaALLemMy GpoHTY

+ YpoBeHb curHana 6onbLue, Yem ypoBeHb Tpurrepa

+ YpoBeHb C1rHana MeHblLe, Yem ypoBeHb Tpurrepa

+ InNTenbHOCTb 0TPULIATENBLHOMO UMIY/IbCA MeHbLLe TpUrrepa

+ ln1TenbHOCTb OTPULATeNBHOr0 MMMYNLCa 6onbLUe TpUrrepa

+ INNTenbHOCTb MOMOXKMTEIbHOr0 MMMy IbCa MeHbLLe Tpurrepa

+ lNUTeNbHOCTb NONOMKMUTEbHOMO MMMY/bCa bosnbLue Tpurrepa
KHonkoi «Bbibop» - BbibepuTe HeobXoAUMBIN KaHan ana 3amycka
Tpurrepa. Eciv HeobxoanMo ycTaHOBUTE KHOMKOM «HacTpoiikay ypo-
BeHb 3anycka Tpurrepa « THR» npegens! perynnposku =3,8B ¢ warom
40MmB, KHoMKoM «Bbibop» BbibepuTe KaHan (A/B/kypcop ckpbIT). OTO0-
6parkeHne 3HayeHna napameTpa Ha HanKaTope Ne23.

BEPTUKAAbHbIE KYPCOPbDI

BepTtukanbHble kypcopsl V1, V2 cay»<aT ana Bu3yansHOro onpegene-
HUA amMNAUTYAbI curHana (Bonblue/meHblue/paBHo) U ANA 3Mepe-
HWA aMMNANTYAbI MeXKAY Kypcopamu — 0TobparkeHne Ha MHAMKaTope
Ne29 (kaHasnbi A, B, C, D, Kypcopbl CKpbITbI), aMIIUTYAHOE 3HaueHue
KayKAoro Kypcopa OTHOCMTENbHO OCW KaHasna OTobparkaeTca Ha
nHamKaTope Ne23.

TOPU3OHTAABHbIE KYPCOPBHI

[opu3oHTanbHble Kypcopbl T1, T2 cay»kaT ana BM3yanbHOro onpe-
AeneHva 4ANTenbHOCTU uvnysbea (6osblue/MeHbLue/paBHo) U ang
M3MepeHns BpeMeHu Mexay Kypcopamu — 0TobparkeHne Ha MHAW-
kaTope Ne27.
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HACTPOMKA NMOAOXEHWUS OCEN

KAHAAOB MO BEPTUKAAU

Perynsatop nonoxkeHuna no Beptukanu «Y». KHonkoi «Beibop» BblI-
6epuTe KaHan oCb KOTOPOro He06X0AMMO CMeCTUTL MO BepTUKany,
KHOMKOW «HacTpoika» nepemecTuTe 0Cb KaHana BBepX WM BHU3.

HACTPOMKA OTOBPAXXAEMOWM YACTU
OCLIMAAOTPAMMBI

Perynatop «X» nepemelyaet oTobparkaemyto Ha Aucnaee 4acTb
oCLMANOrPaMMbl MO rOpPU30HTaAN. TeKyllee nosoxKeHue oTobpa-
»aemMon yacTu Ha ocumnaorpamMmme cxemaTn4yHO NOKa3biBaeTCA Ha
MHAWKaTOpe NoNoXKeHnA.

FOPU3OHTAABHBIM KYPCOP 3AMYCKA TPUITEPA «T0»

Mepekntoyatens «TO» BKAKOYAET U BbIKAOHYaET
Kypcop 3anycka Tpurrepa.

MNEPEKAIOYATEAb AAUHBI OCLIUAAOTI PAMMBI
MepekntouaTens «4K» M3MeHAeT AAMHY 0CLMANOrPaMMBbl B TOUKaX.
[unanasoH 3HaueHnin (360...4096) Touek.

MEPEKAKOUYATEAD «EXT/SAV»

Mepekntouatenb «EXT/SAV» cayKuUT 418 COXpaHeHUs napameTpoB
061acTn HacTpoek (Haxmute «BbiGop» B nonoskeHun «SAV») nam
BbIXOA M3 061acTu HacTpoek 6es3 coxpaHeHus (HaxmuTe «Boibop»
B NosoKeHun «EXT»). i3meHEHHbIe napameTpbl 061acTv HAacTpoeK
6yayT NpurMeHeHbl aarke 6e3 coxpaHeHwWs, HO MoC/ie BbIK/KYeHUs
OHV BEPHYTCA K NPeKHUM HacTpomnkam. MNpu 3Tom ecnm n3meHeH-
Hble NapameTpbl ByayT COXpaHeHsbl, TO Noc/e BbiKAKYeHua npubopa
— OHW OCTaHyTCA HeN3MEHHbIMU.
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NPUMEPbI U3MEPEHUN

1. UBMEPEHUE NMPOCTbIX CUTHAAOB

HabntopeHvie B Leny Gopmbl curHana, BbICTpoe M3MepeHwve 1 0To-
BparkeHre YacToThbl, pa3Maxa v AAUTeNbHOCTU curHana. [na 3toro
BbINOMHWTE CleaytoLLme 4eNCTBNA:

+ Ecam amnauTyga curHana HemsBecTHa - YCTaHOBWTE nepekntoya-
Tesb Ha wyne B nonoxeHue «x10», a nepekntoyatens «B/fen» Ka-
Hana K KoTopomy nogkatoueH Lwyn Ha 10B. Ecin amnanTyaa curHana
M3BeCTHa - yCTaHOBWTE NepeKnoyaTeb Ha Lyre v nepexnoyartens
«B/[len» BbIBpaHHOrO KaHana € 3anacom B 6OsbLUYIO CTOPOHY Ha
20%;

+ YcTaHoBWTE peXknMm 3anycKa pa3BepTku Ha «<AUTOx;

« Tun Bxoga «DCx»;

+ MNoacoeanHuTe LWyN K MCCNeayeMOoit ToUKe Lenu;

+HactpownTte
nepekntuaTesns
«B/0en» Bbl-
HpaHHOro KaHa-
fla TaK, u4TobbI
CUrHan no Bep-
TUKanu NosHo-
CTbio ymelLanca
Ha Agwucnnee, a :
nepekntoyaTens P +1.60V |
«Bpema/fen» .
TaK, 4TO6bl Ha
Aucnnee no roprsoHTanM NomeLanocs 3...5 TaKToB curHana;

[Ana ctabununsaumm curHana HacTpoiTe 3HaveHne « THRy;

HaxmuTe KHOMKy «M3MepuTenn» M npoaHanMavpyiTe xapaxTe-
PUCTVKM CUrHA-/1a, Hanprmep: AMNauTyay oT nvka go nuka (Vpp),
cpegHekBagpaTuuHoe 3HaueHve (RMS), uactoty (FRQ) u apyrue na-
pameTpbl, KOTOPbIE A40CTYMHbI (33BUCHT OT HACTPOEK M3MepuTeneir).
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2. 3AXBAT OAMHOYHOI'O CUITHAAA

OcobeHHOCTbIO 1 NpevMyLLIeCTBOM LMdpoBoro ocumanorpada aeas-
eTCA BO3MOMKHOCTb f1erko GopMM1poBaTh OCLMANOrPaMMbI HEMepro-
[AMUECKUX CUrHAMOB, HanpyMep: OTAesbHble UMMYALChI, cbom, Hene-
pvioguyeckue BCNeCcKu, NPoBasnbl UAW UCKaxeHua. a8 dukcaumm
TaKoro curHana, Bam HeobxoaMMo 3apaHee UMeTb 0 HeM NpeacTaBne-
HU1e, UToBbI HACTPOUTL YPOBEHb 1 GPOHT 3anycKa. Ecam curHan HecTa-
BUNbHBIN, peKOMeHayeTcs CHavana NpoHabnloAaTb ero B HopMasb-
HOM pexkMMe 3anycKa, 4Tobbl ONpeaennTb YPOBeHb 1 peXkmMm 3anycKa.

Hanpumep: ecim Hy»KHO OTC/IeAWTb CUrHas, MPeaCTaBAALWMIA cobol
norvyeckyto egunuy TTL, HE06X0AMMO YCTaHOBUTL CeaytoLLme na-
pameTpbl:

« Tun Bxoga «DC»

« NepekntoyaTesb Ha LLyne B NonoxKeHune «x1»

« YcTaHOBUTE peXkuM 3anycKka pa3BepTku Ha «SINGL»
« Tun 3anycka «Bocxogawwmin GpoHT»

« Mepekrntouatens «B/Hen» Ha 1B

« [Nepekntouatens «Bpema/fen» npumepHo pasHoe
A/NTeNBbHOCTU MMMY/bCa

« MogrntounTe LY K MCCnegyemon TouKe

« Haxkmman kHonky «[Tyck/Crony - BKAounTe pexkum «Run»
N AOXKAMTECH NOABAEHWA CUrHana, yAo0BNeTBOPAIOLLEro yCno-
BWAM 3anycKa. [locne noABneHna Takoro cMrHana nponsonaeT
OAVHOYHbIN 3anyCK Pa3BEPTKM 1 Ha gucree byaeT 3adrKcnpo-
BaHa Gopma 3Toro curHasna.

« Boiias B pexkmm «M3mepuTeni» MOKHO yBUAETL HACTPOEHHbIE
3apaHee NapameTpbl CUrHana.

Hasmute kHonky «[Myck/Cron» 4Tobbl COPOCUTL CUrHaA M HadvaTb
OTC/IeXKMBaTh 3aHOBO. TakMM 06pa30M, U3MEHAA PeXMM, YPoBeHb U1
[/IMTENBHOCTb 3aMyCcKa — MOYKHO OTC/IeXKMBaTb NPaKTU4eCKM tobble
OAVNHOYHbIE UAWN HEeNepUOANYECKNE CUrHaNbI.
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3. NPUMEHEHUE KYPCOPOB 4. CPABHEHME OCLUMAAOIPAMM

Wcnonb3yiiTe Kypcopbl AnA 6bICTPOro U3mMepeHus AAUTesnsHOCTU Vicnonb3ya nepexkntoyatess KaHana «D» MOXKHO BbIBECTU Ha gucnnei
1 amMnANTYAbl OCLMAAOPaMM. paHee COXPaHEHHyl ocuMAnorpamMmmy AnA CpaBHeHus. [na 3Toro
HYHO:

BbinonxuTe cneaytouime gencreus:

[ DCT DC 1
1V~ 56nY

+ TogknounTb, Hanpumep, K
BXogy «A» WCTOYHMK 06pas-
LIOBOMO CWUrHana, C KOoTopbIM
HeobXoAMMO CpaBHMBATL W3-
MepAeMbli curHan. HactpouTs
BEPTUKasIbHYH, rOpU30HTasb-
HYt0 Pa3BEPTKN U CUHXPOHU-
3aumto. HaxaTtb KHoMRy «[yck/
Cron» uyTobbl 3adMKCMpoBaThL
n3o6pakeHve. HaxkmuTe KHoMRy «MeHto», BoibepuTe «Save dat» 1
HaskmuTe «Bbibop.

+ Ha HacTpoeHHoW ocumnnorpamme nepemeltas Kypcopbl T1u T2
YCTAHOBUTE MX Ha TOYKU Mexay KOTOpbIMU Heobxoavmo nsme-
puTb Bpems, Ha uHaukaTope Ne27 byseT oTobpaeHo Bpems
MeKay Kypcopamu.

« YcTaHoBwWTe Kypcopbl V11 V2 Ha TOUKM MeKay KOTopbiMM Heobxo-
AMMO M3MepUTb amnanTyay, Ha uHamkaTope Ne29 byget otobpa-
YKeHa amnanTyaa mexay Kypcopamu.

Ecnm BbI coxpaHanu obpas-
LOBYH OCUMAMOrpaMmMy CO
BXxoga «A», TO nepekntoya-
Tenem KaHana «D» BbibepuTe (

Save Csu
«REC-A», HaxmuTe KHomKy [ i (PR

oad Buf
«MeHto» BbibepuTte «lLoad
dat» 1 HaxkmuTe «Bbibop».
Ha aucnnee noasuTCca co-
XpPaHEHHaA ocumnnorpaMmma
Ha 3en1éHoM ocn KaHana «D». Haxkmute KHonky «lepexogy, 4Tobbl
nepeiT1 B MeHI0 HACTpoeK, BbibepuTe perynatop «Y» (BepTvKanb-
HOe CMelLieHue), KHOMKoW «Beibop» nepeitaunTe Ha KaHan «D» (3e-
NEéHblil UBET) 1 yCTaHoBMTe 06pasLoByH0 OCUMAIOrpaMMy B ya06-
HOe A4/15 CpaBHeHWA MeCcTo Ha aucnnee.

[ DCT DC 1
1V~ 56nY
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« MogKnounTe nccnegyemsii
CUrHan, Hanpymep, K Bxogy
«B», HacTpoViTe BepTMKanb-
HYIO W rOpW30HTaNbHYHO
pa3BEPTKMN, CUHXPOHM3A-
umto. lMocne 3toro nepe-
MeLleHremM ucciegyemoro
CUrHana no  BepTVKamu
MOYHO COBMEeCTUTb OCUMA-
NOrpammbl 415 CPaBHEHMA.

MOAE3HBbIE COBETbI

« Mpy 3MepeHUr BbICOKOHACTOTHBIX CUrHAsO0B, YTOOb! YBeAUYNTD
CKOPOCTb CKaHWPOBaHWA, MOXHO YMEeHbLUWUTb ANHY OCLMANO-
rpammbl (Nepexntouatens 4K B naHenu HacTpoek).

- Mocne Toro, Kak uccnegyemblit curHan byaeT CMHXPOHW3MPOBaH,
MOXKHO MepeK/IUNTL BXOA KaHana Ha 3aKpbliTbli, YTOObLI HAbA0-
AaTb LWYM U NyAbCaLK.

MEPbI MPEAOCTOPO)XXHOCTU

+ [laHHble, MCMosb3yemble B MHCTPYKLMK MO 3KCNAyaTaumm, npes-
Ha3HayeHbl TONbKO ANA YA06CTBA NOMb30BaTeNA, YTOBbI MOHAT,
KaK OygeT oTobparkaTbcA MHbopmauma. Bo Bpems namepennin
ByayT NoAy4eHbl KOHKPETHbIE AaHHbIE 3MepeHwii!

+ 3awmTnTe Npubop OT BUMBPALMM M yAAPOB, HE POHANTE UX U He
KNaguTe ero B CyMKy.

+ He cnegyeT ocTaBnaTb Nprbop C paspaxKeHHbIM akKyMynaTOpoM
[1ayKe Ha HeCKO/bKO AHew.

&‘ BHyTpu npubopa Het vacreit
é AN 06CnyKUBaHNA KOHEYHbIM NOsb30BaTenem.
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TEXHUYECKUE XAPAKTEPUCTUKU

Napamerp 3navenne
Mpoueccop ARM Cortex M3
CvcTeMa BBOjja-BbIBOAA U YNpaB/ eHUA FPGA
Tonoca nponyckanua 0.8 MMy
Konuuectso, 06o3nauenue 2 (A, B)
Ananorosbie
KaHans! Makc. Hanpaenve npu «x1» +40B,,
Makc. npu «x10» + 4008,
Uudposbie | Konnuecrso, o6osnaenne 2(C,D)
KaHanbl YposHu 0...2,4B — noruueckuit «0», 3...15 — nornyeckan «1»

BeprukanbHan HyBcTBUTENbHOCTD KaHanos A u B

20mB...10B/flen ¢ warom 1-2-5 (x1)
0,2B...100B/flen ¢ warom 1-2-5 (x10)

BeprukanbHas vyectButenbhoctb KaHanos Cu D | 0...15B ¢ukcup (CMOS, TTL)
Tun BxogoB Au B 1} i, 3aKPBITbIi

Tun BxoposCu D OTKpbITbIA

BeprukanbHoe p KaHanos A u B 8 bur

Yacrora Bbi6opKN

30 Beib/c...72M Bbib/c

06bEM NaMATH ANA XPaHEHUA OCLMANOTPaMM

2M6 BHYTpEHHAA NaMATb, (NPW MOAKAIOYEHNN K KOMNbloTepy
paboraer Kak cbéMH biii USB-anck)

C ANMHa PaMMbl

360...4096 Tovex

ﬂlana'r COXpaHfAeMbIX faHHbIX

Bmp, Dat, Buf, Csv

AsroMaTuyeckue HacTpauBaeMble U3MepUTeNn

8 P i, BbI6OP U3 12 NapaMeTpoB Y KamAmoro

(U] [T}

2 (aMnnuTya M BpeMA Me Ay Kypcopamm)

lopu3onTanbHan pasBepTka

100kc...Tc ¢ warom 1-2-5

Pexum 3anycka Tpurrepa

AsroMaruyeckwii(auto), cTan paptH biii(norm), ofuH ouHblii(singl),
#i(none), )

Tun 3anycka Tpurrepa

© Janyck no BocxoAAweMy poHTy,

© JanycK no HucxopaAueMy dpoHTY,

«YpoBeHb curxana Gonbiue, 4eM ypoBeHb TPUrrepa

©YpoBeHb CUrHana MeHblue, 4eM ypoBeHb TpUrrepa

. ﬂ"MTEanDCTb 0TpULaTeNbHOro UMNynbca MeHblle TpUrrepa
. ﬂ"MTeanDCTb 0TpULaTeNbHOro UMNynbca Gonbwe Tpurrepa
. ﬂ"lﬂTeanDCTb NONOXUTENbHOr0 UMNYNbCa MeHbLle TpUrrepa
. ﬂ"VITeanDC'I'b NONOXUTENbHOr o UMNynbCa Gonble Tpurrepa

WcTounuK 3anycka Tpurrepa

Kananwbi A,B,C,D

YposeHb 3anycka Tpurrepa

-3,8...3,8B c warom 40MB

Meanap 10u...2MMy ¢ warom 1-2-5, panee 4,6,8MMy,
amnautypa ~ 2,88, ckeauocts 10...90%

BcTpoeHHbiii reneparop Cunyconpa

Muna 10rw...20kMy ¢ warom 1-2-5 amMnautypa~ 2,88,

TpeyronbHuk
Nutanue B i Li-ion akkymynaTop ao 5- vacos HP, mini-USB nopr
Pa3mepbl 100x60x15MM
Bec 125 r (c akkyMynsTOpOM)
Ycnosua aKcnnyarauun 5...40°C-10...80% 0B, 40...50°C - 10...60% 0B
Ycnosua xp u1p pTMp -20...60°C — 10...85% 0B

HP - HenpepbleHoli pabomel, OB -

OmHocume/ieHasa 8/1a*XHOCMb 25




YXOA U XPAHEHUE OCOBOE 3A4BAEHUE

He xpaHuTe npnbop B MecTax, rae BO3MOXHO nonagaHue Bary wiv Mp16op COQEPHKNT XMMWUUECKUIA UCTOYHUK NuTaHua. He Bbi-
MbLAM BHYTPb KOPMYCa, MECT C BLICOKOM KOHLIEHTPALMER XUMUHECKX 6packiBaliTe B GLITOBbIE OTXO4bI, YTUU3MPYIiTE B COOTBET-
o BeLLeCTB B Bo3ayxe. He nogsepraiite nprbop BO3AEMCTBIIO BbICOKMX CTBWW C MECTHBIMW HOPMaMK Mo OXPaHe OKpy»KatoLLen cpespbl.
830) Temnepatyp(=60C), BnarkHocTn(285%) 1 NPAMBIX COMHEUHBIX Tyuyeit.
He npoTvpaiiTe Npr6op BbICOKOAKTUBHBINMM U FOPHOHUMM XIUAKOCTA-
MM, MPOMAC/IEHHON BETOWLIO U AP. 3arpAZHEHHBIMU NpeaMeTamm.
VcnonbayiiTe creumantHbie candeTky Ans 6bITOBOM TexHukm. Koraa npubop MNOAEKT NOCTABKHA
BA@KHbIN, BbICYLUMTE ero nepeg xpaHeHuem. [na uncTku Kopryca npuéo-
pa, UCTONb3YATE MAMKYIO C/IErKa BAsKHYHO YMCTYIO TKaHb, He UCrosb3ayiiTe 1. Ocumnnorpad 3. PyrosoacTeo no skcnayataumu
ECTKME 1 abpasmBHbIe NPeaMETbI. 2. llyn(x2)

4. lapaHTUIAHbIN TaNoH
+ 3awwmTuTe Npubop oT BUGPALMM 1 YAAPOB, NadeHWA.

+ He cnepyet octaenAaTb NpuBop C paspsyKeHHbIM aKKyMynAaTOpoOM gaxe
Ha HECKO/IbKO AHel.

FAPAHTUMHOE OBCAY>XUBAHUE

[nA nonyueHnsa o6CayK1BaAHWA CieayeT NpeaoCcTasuTb Nprbop B YNCTOM
BUAE, NONHOM KOMMEKTALWMN 1 CrIeAYHOLLYHO MHDOPMALMIO:

1 agpec v TenedoH A1 KOHTaKTa;

onvcaHve HemcnpaBHOCTY;

Mogesnb u3genus;

CepuitHbIN HomMep ngenma (Mpy HanUHMKY;
[IOKYMEHT, NMOATBERKAAIOLLMI MOKYTKY (Konma);
MHbOPMaALWIIO 0 MecTe NprobpeTeHursa Npubopa.
MonHOCTbLHO 3aM0HEeHHBIN rapaHTUNHBIV TanoH.

NowvswnN

MoanyiicTa, 06paTUTECh C YKa3aHHON Bbile MHbOpMaLel K aunepy nam
B KOMNaHuto «MEMEOH».

Mpu6op, oTnpaeneHHbIi, 6e3 Bcell yKasaHHOI Bbilue HGopMaumm
6yaeT Bo3BpaLLeH KIneHTy 6e3 pemoHTa.
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