USB Autoscope — Ha3HaY€HHE U OCHOBHBIE BOBMOXXHOCTH
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USB Autoscope — Ha3HaY€HHE U OCHOBHBIE BOBMOXXHOCTH

1. HazHauenue.

OCHOBHBIM Ha3HAYE€HHEM MporpaMMHo-anmnaparHoro komiuiekca USB Autoscope sBisieTcs
BBISIBICHHE HEUCIPABHOCTEH B Pa3IMUYHBIX 3JCKTPOHHBIX CHCTEMax aBTOMOOWIIS, B CHCTEMax
HCKPOBOI'O 3a)KWTaHUs, a TakKe JJI1 JUAarHOCTUKUA CHUCTEMBI T'a30paclpesiesieHuss U MEXaHUKU
nauraress... KomIuiekc yHHMBepcalieH M He MPHUBA3aH K KaKOW-THOO aBTOMOOMJIBHON Mapke.
TeMm He MeHee, KpYT MPUMEHEHHS KOMIUIEKCa HE OTPaHUYEH TOJIKO aBTOMOOMIILHOM TeMaTHKOM.

2. OcHOBHBIE pe:KUMBI Pa0OThI.

USB Autoscope MOXHO 3allyCTHTh B PEXHME aHAJIOTOBOTO ocuuiuiorpada WM JOTHYEeCKOTO
aHanu3atopa npu nomomu MeHo "CrapT ycTpoicTBa'. AHANIOTOBBIA PEXHUM 00ECIIEUNBAET
oToOpakeHHe Ha SKpaHe (OPMBI UCCIEAYEMBIX OCHHIUIOPAMM, HO, IO CPABHEHUIO C PEKUMOM
JIOTHYECKOTO aHaM3aTopa, OrpaHUYeH Ooyiee HU3KOW 4YacTOTOW ONM(POBKH cHrHaia. Pexxum
JIOTUYECKOTO aHanu3aropa oOecredrBaeT 0Oojiee BBICOKYIO YacTOTy OIM(PPOBKH CHUTHANIA W
MEHBIIUI pa3Mep MmoiaydaeMoro ¢aiiia ocIuiorpaMm, HO ero cdepa mpuMeHeHHsT OrpaHHYeHa
TONBKO HU(POBBIMU (IBYXYypPOBHEBBIMHU) IIETISIMH.

Uto0bI N30aBUTHCS OT HEOOXOAUMOCTH MOBTOPHOW HACTPOMKU OJTHUX U TEX KE PEKUMOB PabOThI
YCTPOMCTBA, TMPEAyCMOTpEHa BO3MOXXKHOCTb HX COXPAaHEHHMs IpU  IOMOILIM  MEHIO
"Vrnpasnenue => Coxpanuth pexxum". Kpome Toro, monb3oBaTrelb MOXKET BOCIOJIb30BAThCS
NPEAYCTaHOBJIEHHBIMU peXUMaMH paboThl prbopa.

L USB Oscilloscope — O

File Control Operations Bookmark Analysis View Utilities Help
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Load user preset file

Menio "Pexxcumul" nossonsem 6vizvieamsv Kax npedycmano8ienHble pexcumsbl pabomsl npubopa,
MAax u cO30aHHbLE NONL30BAMENLEM CAMOCMOIMENbHO.

Hepequb npeaAyCTaHOBJIICHHBIX PCXKUMOB 3aBUCUT OT BI)I6paHHI)IX B IpoHecce YCTAaHOBKU
IporpaMmbl KOMIIOHCHTOB.
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USB Autoscope — Ha3HaY€HHE U OCHOBHBIE BOBMOXXHOCTH

2.1 Pe:xuM aHAJIOTOBOIO ocumIorpada.

[IpennazHaveH asi OTOOpaXKCHHsSI U 3alHCU OCHUJUIOTPAMM HAIPsDKEHUH B HEMSAX AATYMKOB H
HCIIOJTHUTENbHBIX YCTPOMCTB ANEKTPUUECKON U MEXaHMUECKOM cUCTeM aBTOMOOWIISL.

L USB Oscilloscope - C\Oscillograms\AUDI_MC.mwf - O
File Control Operations Bookmark Analysis View Utilities Help
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Ready Total file time: 0000:00:14.818.12

HpuMep OCYUTIOCPAMM, 3ANUCAHHBIX 6 PEICUME AHANI0208020 ocuwmoepagba.

Ilo3BossieT BEIIBUTH HCHUCIIPABHOCTU B BBICOKOBOJIBTHBIX W HH3KOBOJBTHBIX HECIISAX CHUCTEM
32)KUTaHHS, HEUCTPABHOCTH JATUYUKOB U HCIOIHHUTEIHHBIX MEXaHU3MOB CUCTEM YIpPaBICHHS
JBATATEJIeM, LEeNeld NUTaHus, TeHeparopa, craprepa, aKKyMylsTopa, HEUCIPAaBHOCTH B
MEXaHWYEeCKOW 4YacTH JABUTaTeNs... [IprUMeHeHHe COOTBETCTBYIOIIMX JaTYUKOB IMO3BOJISET
ImoJIy4aTrb rpaq)mm Pa3pEeKEHUA BO BIIYCKHOM KOJIJICKTOPEC, AABJICHHUA B HUJIMHAPAX ABUTATCIIA,
M3MEHEHUs JIaBJICHHS B TOTUIMBOMPOBOJAX JM3ENbHBIX JBHUTAaTeleil, TOKa B LEMAX yNpaBICHUS
TOTUTMBHBIMH  (DOPCYHKamMHu, TOKa B MMM aKKyMyJsaTopa /craprepa... 3akiroueHue o0
WCIPAaBHOCTH WJIM HEUCIPABHOCTU JIUMATHOCTHPYEMOU IIeTH / y37la MOXHO CJeliaTh Ha OCHOBE
CpaBHEHHUsS TMOJNYYCHHBIX OCIMJUIOTpaMM / rpadikoB C 0OOpa3loBBIMHU, JIMOO 3a7eHCTBOBATH
BCTPOCHHBIE B MPOTPAMMY MHCTPYMEHTHI aBTOMAaTHYECKOTO aHaIu3a.

Pexxum anamoroBoro ocmwmiorpadga MOXKeT OBITh BbI3BaH NMpU TMOMoOIIM MeHI0 "Pexxumebr”
i "Crapt ycrpoiictea”.
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USB Autoscope — Ha3HA4YCHHUEC 1 OCHOBHBIC BO3MOKHOCTH

2.2 PexxuM JIOTHYECKOT0 AaHAJIU3ATOPA.

[lpeqnasHaueH [Uis MOHHUTOPUHTAa M 3amucH LU(QPOBBIX (IByXYpPOBHEBBIX) CHUTHAJIOB TIpU

nl

MTOMOIIIY JIOTHYECKHUX BXOZ0B uepe3 pazbém ""Digital Inputs"'.

L USB Oscilloscope - C:\Oscillograms\PS_2.mwf — O

File Control Operations Bookmark Analysis View Utilities Help
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A =1 A =0
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T2 616 ms
F:382.3 Hz

Ready Total file time: 000:01:27.486.399

HpuMep OCYUNTIOCPAMM, 3ANUCAHHBIX 6 PEIHCUME TI02UHECKO20 aralusamopa.

B nanHOM pexume OTOOpa)kaeTcsi TOJNBKO JBa YPOBHS, COOTBETCTBYIOIIMX HAJIWYUIO WIH
OTCYTCTBHIO aKTUBHOI'O CUTHAJIA B UCCIIELYEMOH LEIH.

Pexum JIOTUYECKOTO aHaJMzaropa BBI3bIBAETCSA npu MTOMOIIIH MEHIO
"Crapt ycrtpoiictBa => BpIOop Tekymiero pexxuma => PexxuM Jormueckoro asanmsaropa’,
KOTOpo€ OyIeT JOCTYIHO INPHU YCIOBUH, YTO B MPOIECCE YCTAHOBKH MpPOrpaMMbl ObLI BbIOpaH
KOMIIOHEHT "PexXuM Jorudyeckoro anaiuzaropa'.

1 TIpubopsr USB Autoscope ocramarorces pazsémom "Digital Inputs" ommonansHo.
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USB Autoscope — Ha3HaY€HHE U OCHOBHBIE BOBMOXXHOCTH

3. Plugln-bl1.

Plugln-b1 mpeacraBnsitor co0oi MOAKIIOYaeMble MPOrPaMMHBIE MOJAY/IH, KOTOPble MOTYT OBITh
3aJICHCTBOBAHBI B PEKMME aHAJIOTOBOrO ociuiorpada, Korga Ha D3KpaH BBIBOASTCS
OCIIWJUIOTPaMMBbI € 33JIeHiICTBOBAHHBIX aHAJIOTOBBIX BXOMIOB. [103BONISIIOT yay4IliaTe HArIsJHOCTD
0TOOpa)KaeMbIX OCIMJUIOIPAMM M aBTOMAaTHMYECKHU BBIMOIHATH UX aHAJIU3 B peaJibHOM Maciitade
BpemeHH. [Ipu HeoOXoAMMOCTH, MOJIB30BATEIh MOXKET BOCIOJIB30BaThCS MPEIOCTABISIEMBIMU
€My JIOKYMEHTallue ¢ MHCTPYMEHTAapUeM, NpeIHA3HAYEHHBIMU MJII CaMOCTOSTEIbLHOTO
co3nanus Plugln-oB. C mompoOHO# wuHpOpManuerd u NpUMEpaMUu MOXHO O3HAKOMHTHCS B
nokymente "Plugins\ScriptPlugin.chm", xotopelii uHCTaIUpyeTcs B TalKy € HPOTrpaMMOi
USB Oscilloscope mpu yciaoBuUH, YTO B NPOLECCE YCTAHOBKM OBUIM BBIOpAHBI KOMITOHEHTHI
"®aitnel momomu" U "Pemakrop ckpunToB / maHenei aHaimzaropa. [l HanmMcaHWS M OTIAJIKH
KOJla TAaHEeIM PEKOMEHIYETCs BOCMOJIb30BaThCs penakropoM "ScriptEditor.exe", koTopbiit
WHCTAJUTUPYETCS] B Ty JK€ TANnKy MPH YCIOBUH, YTO B MPOIECCE YCTAHOBKU OBUT BBIOpaH
KOMIIOHEHT "PefakTop CKpUIITOB / maHesnei aHanu3aTopa'.

3.1 Plugln "/ImarsocTuka 3axuranus'.

HpeI[Ha?;Haqu A1 AUArHOCTUKKW CHUCTEM 3aXKUT'aHUA 110 OCHUIUIOTpaMMaM HaIIPsSKECHUS BO
BTOpHYHOH 1lenn. OToOpakaeT OCIMUIOTPAMMY HAaIPSDKEHHSI B BBICOKOBOJIBTHOM IEMH CHCTEMBI
3axkuranus B Buje "[lapan munmunaapos" nu6o "Pactp".

L] USB Oscilloscope — O
File Control Operations Bookmark Analysis View Utilities Help
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(1) Stop device ~ || Graphics | Values
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Cyl:1 Cyl:3 Cyl.4 Cyl:2
PRecord Disruption voltage [kKV]
Il Hold frame :
My e 1.25 MHz [ e Fal e SR S
P &1ms 4
1% ¢8)-1 kVi+60 kV 2
294D ViEB Y UFiring potential [Kv]
40
£11%
& «1.3909 kV 3o
PR e e T e e
_{\{U 20
1.0
A6 ms 0o
g “ Firing time [m3]
B 6 ms 10%%“
1+Cx 2+Sync 0.8
A1.942 KV |A-18.82 mV 0.6
AV A0V ’
A-B interval .
TOs 1
F:0 Hz 0.0
L2
. . AR Parade [ | Cutting
ey )42 v ]| Rem: 969 12 (I Raster [+]Fit into screen >Q F
Ready Record time available; 10:13:38

Plugin "Tuacnocmuxa 3ascueanusn”, pescum "llapad yurunopos”.
Buvizvisaemcs npu nomowu mento "Pexcumvr => Ignition => Ignition_Parade".

B pexxume "llapan" Hanbosiee HaJISIIHBI aMIUTATYAHBIC PA3JIMUUs BEICOKOBOJIIBTHBIX UMITYJIBCOB,
a B pexume "Pactp" — BpeMEHHbIE.
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USB Autoscope — Ha3HaY€HHE U OCHOBHBIE BOBMOXXHOCTH

L USB Oscilloscope — O

File Control Operations Bookmark Analysis View Utilities Help
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Plugln "/luaenocmuxa 3ascueanus”, pesxcum "Pacmp".
Buizvisaemces npu nomowu mento "Pexxcumvl => Ignition => Ignition_Raster".

Kpome Ttoro, Plugln paccuutsiBaeT u oToOpa)kaeT NMPOOMBHOE HANpPSIKEHHE, HANPSDKECHUE U
BpEMs TOPEHUS UCKPBI JJIS1 KaXK/I0T0 U3 LIWJIMHAPOB B BUAE rpaduKoB, IMOO B BUJE CTOIOIOB.
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USB Autoscope — Ha3HaY€HHE U OCHOBHBIE BOBMOXXHOCTH

3.2 Plugln "HU3mepenue ¢a3pl'.

[lpennasHauen Juisi TOpoBepkHd (a3 ra3opacmupenesieHuss U UL U3MEPEHHsS  TEKYIIEro
yria onepexenus 3axuranus (YO3) no rpaduky naBiaeHus B NWIUHApPE O3 BOCITIAMEHEHHS.
OTMeuaeT MOMyCTHMbIE IUANa30Hbl TOJOXKEHHS XapaKTepHBIX TOYEK M YYacTKOB TIpaduka
napneHuss. DakTHYECKOE TOJIOKEHHE XapaKTEPHBIX TOYEK 3aBHCHT OT B3aMMHOTO MOJOKECHUS
KOJICHYATOI'O U 1a30pacCripCACInTCIIbHBIX BaJIOB.

L USB Oscilloscope — B n

File Control Operations Bookmark Analysis View Utilities Help
A By Byt - M. s, o

(1) Stop device

|?}’_,Mudes 3 |
PRecord

Il Hold frame

My Fe125 kHz

2101 &02ms
15 40)0.1 Vi+6 V

25 -1 Vi6 V

F12» £ S48 us

[ &F967.8 mV

410

A4
B:124
1+Px 2+ Sync 1+
A6.143 Bar |A94.72 mV 24
A0 AQV
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A0.00°
A0.00°

Senor bype: . ) fe] Zones Farestalling
]| P« oy | L 81 9 ghass 6 . 9 n"‘l"ﬁ @ g [ 14T
Ready Record time available; 102:16:18

Plugin "H3zmepenue ghazot”.

Conocrapnenue (HaKTUYECKOTO IOJIOKEHMSI XapaKTEpHBIX TOYEK rpaduka C JONYyCTUMBIMU
IUara3oHaMy I03BOJISIET CYOUTh O IPABWIBHOCTH B3aMMHOIO IIOJIOKEHHUS KOJEHYATOro H
ra3opacpee/IUTENbHbBIX BaJIOB.

JNononautenpHo Plugln otoOpakaeT Tekymiee 3HaueHne YO3 OTHOCHTENBHO NMHKA JIaBJICHUS B
LWIMHApE. 37eCh HE 3aJeWCTBYIOTCSI METKM Ha IIKHMBE KOJEHUYaTOro Bajla M Ha KOpIlyce
JBUTATEINS, TPATUIIMOHHO HCIONb3yeMble Ui u3Mepenus YO3 mpu momomu ctpobockomna; 3a
CU€T ATOTO, MOTPEUTHOCTh UBMEPEHUN CBEJIEHA K MUHUMYMY, TaK KaK HE 3aBUCUT OT TOYHOCTH UX
PacmoNIOKEeHHU .

Kpowme Toro, Plugln no3Bosnser uzmepsts He Toabko YO3, HO Takxke U (pa3y JTH00bIX UMITYIBCHBIX
CUTHAJIOB OTHOCHTENIbHO BepxHer MEpTBoi Touku (BMT), Hanpumep, a3y Hauanma wid KOHIA
BIIPBICKa TOIUIMBA. V3MepeHHbIe 3HAYECHUSI TAK)KE MOXXHO NPOCMATpUBATh B BHUJE T'PapHUKOB U
nuarpamm (as3bl WM BpEMEHHOM 3a/IePIKKH.

Plugln BBI3BIBACTCS pu ITOMOIIN MEHIO "Pexumsl => Px => Px" W
"Pexxumbr => Px => Px+Longer".
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USB Autoscope — Ha3HA4YCHHUEC 1 OCHOBHBIC BO3MOKHOCTH

3.3 Plugln "Bpemennbie napamerpni''.

B 3aBucuMocTH OT BBHIOPaHHOTO PEXUMa U3MEPEHUH, PACCUMUTBHIBAET U OTOOPAKAET TEKYILYIO
CKBaXHOCTb U YaCTOTY MEPUOJUYHOIO CUTHANA, WIH JUIUTEIHHOCTh UMITYIbCA.

i USB Oscilloscope

File Control Operations Bookmark Analysis View Utilities Help
A B Py v 50 - H.

[

(1) Stop device
|f’_*_,M0des
PRecord

Il Hold frame

fy 250 kHz
518 &:05ms
19 #5)5 Vi£300 V
FL1% T Sg48us
T 10248V
212 36.96 ms
A:37.46 ms
B:38.46 ms

P

1#Injector
A:13.28V
A-12.82V

A-B interval
T:1 ms
F:1 kHz @ A | & mdwdh | 3 506 ms F

Impuls width mode Record time available; 102:16:18

Plugln "Bpemennvie napamempuwt”, pexcum "/[numenvrocms umnyivca”.
Buizvisaemces npu nomowu menro "Pesxcumor => Injector”.

B pexume "JnnTenbHOCTh UMITyNbCca" MOXKHO, K MPUMEPY, U3MEPATh NapaMeTpbl HUMITYJIbCOB
yIpaBiIeHUs TOIUIMBHON (POPCYHKOM.
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USB Autoscope — Ha3HA4YCHHUEC 1 OCHOBHBIC BO3MOKHOCTH

i USB Oscilloscope — O
File Control Operations Bookmark Analysis View Utilities Help
é f\f' En\.r - o U,\mos - "jt;? - Q_l

(1) Stop device 5 i
|&N‘I0de5 » | :
P Record

Bl Hold frame

ny F3125 kHz

S0 42 ms

19 #5)5 V/+300 V

£11% T 5548 us :
¥ «:6 9082 V SR R R g
S T77.92 ms S (O e
AiT9.92 ms REETY FORS PO POV
B:83.92 ms
@

A:12-62V . P S — - — A P oL Lol L
A-B interval
T:4 ms

F-250 Hz %] =|| Foer| 64.04 Hz owos| 35.81% |F

Frequency, duty circle mode Record time available; 204:32:17

Plugln "Bpemennvie napamempuwt”, pescum "Ckseasxicnocms, Yacmoma".
Buvizvisaemcs npu nomowu menro "Ynpaenenue => Bpemennvie napamempuot”.

B pexume "CkBaxHocTb, YactoTa", Plugln oroOpaskaeT TeKyllyl0 CKBaXHOCTb M YacCTOTY
CIIEZIOBAHMSA  HMIIYJAbCOB. OJTO MOXET TIOHAJOOUThCS NPU  aHAJIM3€ CHUTHAJOB C
HIUPOTHO-UMITYIIbCHOM  Monymsiiueit (LLIMM), koTopple BCTpedaroTcss B IIEMSIX yNpaBICHUS
HEKOTOPBIMHM  HCIIOJIHUTEJIbHBIMU ~ MEXaHU3MaMH, a TaKkKe Yy HEKOTOPbIX JIaTYUKOB C
JIByXYPOBHEBBIM BBIXOJIHBIM CUTHAJIOM.

N3mepennble 3HaYEHUS TaK)Ke MOXKHO ITPOCMATPUBATh B BUJIE TPAPUKOB.
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USB Autoscope — Ha3HA4YCHHUEC 1 OCHOBHBIC BO3MOKHOCTH

3.4 Plugln "CuHXpOHM3UPOBATH BCE KAHAJBI'".

[Ipennasnauen s paboThl ¢ pa3HECEHHBIMM BO BPEMEHH CHTHAJIaMH, MOCTYNAIOMIMMU Ha
PAa3HBIC KaHaJIbl OCHI/IHHOFpa(ba, HarlpyuMep, C€ HUMIIYJIbCAMHU YIIPABJICHHA OCH3MHOBLIMHA
bopcyHKamH.

iz USB Oscilloscope

Eile Control Operations Bookmark Analysis View Utilities Help

é ,,l__ ?\1—' Er\: - I \,-r\.v’“ - “:_B:"f - :_)}1

1) Stop device 1+in1
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|&M0d85 > | A0V

PRecord 2+in2

Il Hold frame ﬁgéa\}% v

fu Fg26 kHz 3ind

D110 E10oms O AoaeVY

195D5 V30 V Dipd

29 42)5 V£ V ﬁ§é1\}32 v

3eIE VIV A-B interval

4 D5 VY L

FL1» ¥ 550 s

18 &2 9692 V

402 4 ms

A:587.2 ms

B:587.2 ms

P
Ready Record time available; 255:36:07

B cospemennvix cucmemax ynpagienus O8ueamenem, UMNYIbCbl YAPABLEHUs OEH3UHOBbLMU
Gopcynrkamu paznecenvl 60 epemenu. M3-3a smoeo, cpaenenue ux Gopmvl u OAUMeIbHOCHU
3ampyOHUMENbHO.
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USB Autoscope — Ha3HaY€HHE U OCHOBHBIE BOBMOXXHOCTH

OtoOpakaeT MMITYIbCHI B BHJE pacTpa, YTO IMO3BOJSET BU3YaJlbHO CpaBHMBATh UX (hopmy U
JUTUTENbHOCTb.

L} USB Oscilloscope — O
File Control Operations Bookmark Analysis View Utilities Help
AL | = - @

1) Stop device 1+in’

O . A13.69 W
|f’_"_,M0des » |£‘.IDV

@Record 2vin2

Il Hold frame ﬁ;é%ﬁg E

iy Fs250 kHz Seind

D15 @0sms b Aoy 2V

1505 V/+30 V 4rind

A3 69V

262V V A DY

3 .:3)5 Vi£30 v A-B interval

4 D5 V0V gos

FL1% ¥ 5505

¥ 82471V

A140.08 ms

A:49 32 ms

B:4932 ms

2

[ Individual synchrodevels
Ready Record time available; 25:33:36

Plugln "Cunxponusuposams éce kananwl" omobpadcaem pasHecéHHble 80 BPEMeHU UMNYIbCb
mak, 4moosl UX MONACHO ObLIO HACTISLOHO CPABHUBAMD.

OTO0 MOXET OBITh MOJIE3HBIM, HAMpUMEp, MPH JAUATHOCTUKE CHUCTEMBbI BIpHICKA OCH3MHA Ha
JBUTATEIISAX, TA€ HUJIWHIAPHI Pa3AesieHbl Ha TPYIIbI, JJIs KOTOPBIX KOPPEKIMs TOILTABOIIOMAYH
peryinupyercs pa3ieiabHo.

Plugln BbI3bIBaeTCS npu noMoiu MeHio "Ympasnenue => CHUHXPOHU3UPOBATh BCE KaHAJbI" mpu
pabore ocumwmiorpadga B 2-X WM 4-X KaHAJIbHOM aHAJIOTOBOM pexkuMme. CHHXPOHU3ALUIO
HEO0OXOMMO aKTUBUPOBaTh U, MPU HEOOXOIMMOCTH, HACTPOUTb — BPYUYHYIO, MpPHU IOMOIIH
IIAHEJIM HACTPOMKH CUHXPOHU3ALNH.
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USB Autoscope — Ha3HaY€HHE U OCHOBHBIE BOBMOXXHOCTH

4. Ilanesu anam3aropa.

[lanenu awnanuzaropa mpeqHa3Hau€Hbl [UIsi pabOThl C 3alMCAHHBIMU OCLMUJUIOIpAaMMaMH.
[T03BONSAIOT BBITIONHATH ABTOMATHYECKHA aHANU3 OCHWUIOTPaMM, YIy4IIaTh HATISTHOCTD H
yaoOCTBO paboThl € OCHWUIOTpaMMaMH, MpPeoO0pa3oBbIBaTh (OPMY  OCHUILIOTPAMM...
[Ipy HEOOXOAMMOCTH, TIONH30BATEIh MOXET BOCIOJIB30BATHCS MPEIOCTABISIEMBIMU €My
JNOKYMEHTAIle W MHCTpyMEHTapHeM, MpeJHa3HAYeHHBIMH JUIS CaMOCTOSITEIbHOTO CO3AaHMS
naHeneld ananmmzaropa. C moapoOHON WHpOpManmei W IpuMepaMH MOXXHO O3HAKOMHTHCS B
nokymente "AnalyserScriptFiles\script en.chm", xoTopblli HWHCTAIUIMpYyETCSs B TaNKy C
nporpammoii USB Oscilloscope mpu ycrnoBuu, 4To B TPOIECCE YCTAHOBKH OBUIM BBIOPAHBI
KOMITOHEHTBI "®aitsibl momonu" u "PemakTop ckpunToB / maHenen aHaauzaropa'.
Jns  HamucaHWs M ODIAAKM  KOJa  THAHEIM  PEKOMEHIYeTCS  BOCIONB30BAThCS
penaktopoMm "ScriptEditor.exe", KOTOpBI MHCTAUIMPYETCS B Ty K€ MaNKy IPH YCIOBHH, YTO
B IIPOIIECCE YCTAHOBKH OB BEIOpaH KOMITOHEHT "PeakTop CKpunTOB / maHeneil ananusaropa'.

4.1 Ilaneanb ananusaropa Px_Panel.

[Ipeana3HaveHa JUIsl aHaJIM3a 3alIMCAHHBIX TPa(UKOB JaBlIeHHUs B LMIHHAPE 0e3 BOCIIIaMEHEHUS!.
ABTOMaTHYECKH OOHApPYKMBAET OTKJIOHEHUS Ipadika OT HOPMBI U OTMEYAET UX YKa3aTeNIIMHU.

L} USB Oscilloscope - C:\Oscillograms\Px.mwf — O
File Control Operations Bookmark Analysis View Utilities Help
SHa Ls[ierne9 B9y | W o

() Start device | "
| & Modes > |

21100 a0 ms

19500 01V

2D .2V

M1y ¥ S0V

212 000:00-00.025 598

A\:000:00:00.067.896
B:000:00:00.205.728
@

1+Px

A:5.217 Bar
A:0.429 Bar :
2¢Sync Al
A:524.2 mV 180
A64.61 mV

A-B interval

T:137.8 ms .
F7255 HZ Px transd.chan: RPM: Phase A: Phase B-A: WWT
Transd. type: 880 S = [ [vI mask P 5 4y

0 3E0L Dq:_pl_
Ready Total file time: 000:00:45.954.904

A
L

[E)

Pesynomamer  ananuza epaguxa oasnenus 6 yurunope npu nomowu naweru Px Panel.
Obnapyscennvle HapyuieHus @opmel U pACHONONCEHUs XAPAKMEPHLIX MOYEK U YUACMKO8
epaguxa asmomamuiecku ommedensl NaHeIbI0 NPU NOMOWU YKazamernell.

[lanenb BbI3bIBa€TCSI aBTOMATHUYECKH IMPH OTKPHITHH (DalijIoB OCIMIIJIOTPAMM, 3alMCaHHBIX B
pexume "Px => Px" wim "Px => Px+Longer".
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USB Autoscope — Ha3HaY€HHE U OCHOBHBIE BOBMOXXHOCTH

4.2 ITanens anaausaropa Dx_Panel.

OOecnieunBaeT HaNIATHOCTE W YNOOCTBO MCCIIEAOBAHMS 3alMCAHHOTO Tpaduka MyIbCalui
pa3pexeHus: BO BITYyCKHOM KOJUIEKTOpPE OCH3WHOBOTO JIBUTATEINSI, KOTOPBIA MOKET OBITh TOIyYeH
npu TmoMomm Jaryuka Dx ¢ ycuimrenem, w00 TMpU  MOMOIIM  JaT4YWKa ITYTbCAIHA
TaBJICHUS / pa3pekKeHHsI HA OCHOBE MMbE30TUIACTHHBI, HanpuMep, FirstLook®.

[ USB Oscilloscope - C:\Oscillograms\InputManifold_Pulsations.mwf - 0O
Eile Control Operations Bookmark Analysis View Utilities Help

== e LB e BB o ) ., B 9

(D) Start device | : :
|)},Modes » |

110 &5ms
1D% .05V
2020%; .8V
IE 5V
0 AV
41y ¥ 0V
20000:00:00.095.40
A:0000:00:00.105.60
B:0000:00:00.233.20
P

1+Cx 4¢Mone
A35T72 mV |A-21.98 mV

A-34.34 mV]ADV < >
A-B interval =
;;‘28?39 mg’ Set 1-3-4-2 L | To markers || = || = || < || = || = || > |
Markers Int-15: Exh-20 Cylinder: 1 3 4 2
e —— N Intake Open: 22 5° 22° 237" 24.3°
e ml‘i‘— ExhaustClose:  23.7° 22° 21.4° 243
No Filter v Valve Overlap: | 46.3° aar 4510 485
Ready Total file time: 0000:00:00.838.92

I'paghux nynvcayuil pazpescenus 80 nycKHOM KOJLIEKMope pabomarnouje2o Ha X010CHOoM X00Y
OeH3UH08020 dsuzamens, UCCiedyemblil npu nomMowiu nanenu anaiuzamopa Dx_Panel.

[TaHens BBI3BIBACTCS aBTOMATUYECKH MPU OTKPHITHH (DAiJIoB OCHMIIOTPAMM, 3allMCAaHHBIX B
pexume "Dx => Dx_Run".
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USB Autoscope — Ha3HA4YCHHUEC 1 OCHOBHBIC BO3MOKHOCTH

4.3 [Ianeab anaau3aropa SoftwareFilter Panel.

Beimonnsier GpyHKIMM nporpaMMHOM (DMIBTpallMy 3arMcaHHbIX ocuuiuiorpaMM. IloanepxuBaer
HECKOJILKO Pa3IMYHBIX aJITOPUTMOB (DUIIBTPALIH.

L USB Oscilloscope - C:\Oscillograms\current of faulty starter.mwf — &

File Control Operations Bookmark Analysis View Utilities Help

.....

Lishorneg B R v 5 5|1 - D

= H 4

(1) Start device
|f’_”,M0des 3 |
21100 550 ms
19:8% .05V
2¥D 0 .50 mV

K1y ¥ 0V

£1,0000:00:33.398.00
A/0000-00:33 448 00
B:0000-00:33 574 00
P

2vAPPA3Z 600A ImVIA

A-9.641 A

A:-286.5 A

A-B interval

T:126 ms
F:7.937 Hz

Ready

Total file time; 0000:01:07.248.68

I'pagux moxa mneucnpasnoco cmapmepa. 30ecb U3-3a HEHAOENCHO20 KOHMAKMA WEMOK,
MHO2OKPAMHO ~ BO3HUKANU — PA3pbl@bl  MOKA, U  2paAQUK — NONYYUNLCA  3AULYMILEHHBIM.
Mna eco OanvHeuwieco uccnedosamus 30eCh YenecooopasHo NpUMEeHeHUue NpocpPamMMHO2O0
@urbmpa HuzKux yacmom.
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USB Autoscope — Ha3HaY€HHE U OCHOBHBIE BOBMOXXHOCTH

[IporpamMHas QuibTpanus npeoOpa3oBbiBaeT (HOpMYy OCHMWIIIIOTPAaMMbI B COOTBETCTBUHU C
BbIOpAaHHBIMU Ha MAaHETW HACTPOWKAMH. OTO TMO3BOJIAET MOJABIATh YacTh CIEKTpPaIbHON
COCTABJIAIONICH CUTHAJA, OCTABIISIS IPH 3TOM TOJIBKO HH(POPMATHBHYIO €€ 4acTb.

Lz USB Oscilloscope - C:\Oscillograms\current of faulty startermwf — 5
Eile Control Operations Bookmark Analysis View Utilities Help

5d G Liwli om0 8-y 5 1 D

(D sStart device
| 2 Modes

21100 &80 ms
1% .05V
22527 .50 mV
K1y ¥ S0V
2120000:00:33.398.00
A:0000:00:33.448.00
B:0000:00:33.574.00
P

2+APPASZ 600A TmViA

A-9.641 A
A:-286.5 A

A-B interval

3 @ ot Channel:
T:126 ms / HPF W ol \ |Filter type: 2 V]

<

>

B

F7937 HZ |Cutnﬁfrequencg,r V| |Fre|:|uenc:3,r V| |20 Hz A FFT hd
Order: ~| | | Q-factor: ~| | | Order: 4 v Cancel
Suppression: hd

[]DC compens.
Ready Total file time: 0000:01:07.248.68

K usnauanvho sauymnennou ocyunioepamme npuUMeHEéH npoepammHblil ouibmp HUKUX 4acmom
npu nomowju naneau anarusamopa SoftwareFilter Panel.

[Tanens BBI3BIBACTCS B PEXKHUME IMPOCMOTpPA 3aMUCAHHBIX OCHMJUIOTPAMM IPU MTOMOIIU MEHIO
"Ananu3 => 3arpy3uthb nasens => SoftwareFilter Panel => SoftwareFilter Panel.apn".
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USB Autoscope — Ha3HaY€HHE U OCHOBHBIE BOBMOXXHOCTH

5. CkpunTsl aHaJIU3aTOPA.

[Tporpamma USB Oscilloscope 1m03BOJIsS€T BBIMONHATH aBTOMAaTHUECKUN aHAIW3 3alMCaHHBIX
OCIIJUIOTpaMM, IO aJITOPUTMaM XPAHSIIUMCS B (paifflax CKpUIITOB aHaiau3aropa. Pe3ymbrarhl
aHaJlu3a MOTYT BBIBOJUTBHCS KaK TEKCTOBBIM OTYET, B TpaduyeckoM Buae, B Qopme
HTML-otyéra w B BHAE MAapKUpPOBAaHHUS HCXOAHBIX OCHHJUIOTPAMM  TEKCTOBBIMHU
KOMMEHTapHIMHU.

[Ipy HEOOXOIMMOCTH, TIOJIB30BAaTEb MOXKET BOCHOJB30BAThCA IPEJOCTABISIEMBIMH €My
JOKYMEHTAIle W MHCTpyMEHTapHeM, MpeJHa3HAYEHHBIMH JUIS CaMOCTOSITEIbHOTO CO3AaHMS
ckpuntoB aHanu3aropa. C moapoOHOW mHpOpManuend W mpuMepaMH MOXXHO O3HAKOMUTHCS B
nokymente "AnalyserScriptFiles\script en.chm", xoTopblli HWHCTAIIMPYyETCSs B TaNKy C
nporpammoii USB Oscilloscope mpu ycrnoBuu, 4To B TPOIECCE YCTAHOBKH OBUIM BBIOPAHBI
KOMITOHEHTBI "®aitsibl momonu" u "PemakTop ckpunToB / aHenel aHaauzaropa'.
Jins  HamWcaHus W ODIAAKM  KOJa  CKPUITAa  PEKOMEHAYETCS  BOCIOJIb30BATHCS
penaktopoMm "ScriptEditor.exe", KOTOpBI MHCTAUIMPYETCS B Ty K€ MaNKy IPH YCIOBHH, YTO
B IIPOIIECCE YCTAaHOBKH OB BEIOpaH KOMITOHEHT "PeakTop CKpunToB / maHeneil anamusaropa'.

WWwWw.injectorservice.com.ua 16


http://www.injectorservice.com.ua/

USB Autoscope — Ha3Ha4€HHE 1 OCHOBHbIE BOBMOXKHOCTH

5.1 Ckpunr CSS.

Cxkpunt CSS, co3nannblii  Anzapeewm lllynbrussiM, npeaHasHadeH Ui BBISIBICHUS [PUYMH
HEPaBHOMEPHOCTH pabOThl LMIMHIPOB MABUrareiass MNyTEM CcpaBHEHUS HUX 3((PEeKTUBHOCTH
Ha pa3IMYHBIX peXUMax paldoTel apurarens. [103BosisieT BBIICHUTH, KaKOW HMEHHO IMIIMHIIP
paloTaeT Xyxe OCTaJbHbIX U B KAKOW HIMEHHO CUCTEME HaXOJUTCS HEIMOJa/JKa: B MEXaHUUECKON
YacTH JBUTATEINs], B CUCTEME M10/1a4X TOIIJIMBA WM B CUCTEME 3a’KUTaHMSL.

Bxnaaka "2¢ddexkTUBHOCTE" SBISETCS OCHOBHOM BKJIAKOM OTYETA CKPHIITA.

L] USB Oscilloscope - C:\Oscillograms\CSS_Malfunction.mwf - O
File Control Operations Bookmark Analysis View Utilities Help
5 H S % AL - RvooBESE-TEE EOXK e
Report Efficiency Compression | Ign. timing to TDC 1 | Toothed disk to TDC 1
The acceleration of each cylinder, after passing TDC
v Engine speed | |Engine speed Detail »'Cylinder 1 &/Cylinder 3 %//Cylinder 4 %/ Cylinder 2
@&
SEec.: r -
0
RPM:
6243
0
@ t:1:2.00
11 +:1:1.00
2 e|n|® v
Ready Script file:C\Program Files\USB Oscillosco

Bxnaoka  "O¢ghexkmusenocmv”  uz  omuéma  cxpunma CSS  omobpadxcaem  epaghuxu
ahhekmusHocmu YUIUHOPO8 HA PATUYHBIX pexcumax pabomul osueamens. B oannom ciyuae
6 yununope Nel noo HazpysKkotl 603HUKIU NPONYCKU UCKPOOOPA308AHUSL U3-3d HEUCNPABHOCTU 6
cucmeme 3adxcueanus, a 8 yuirurnope No3 yxyouiena OuHamuieckas KOMnpeccus.
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USB Autoscope — Ha3HaY€HHE U OCHOBHBIE BOBMOXXHOCTH

Taxke, CKpPUNT  pacCYUTHIBAET  XapaKTEPUCTUKU  3aJalomiero  3y04aroro  JucCKa
Y JIaTYrKa KOJICHBAJIA U MIPEIOCTABIISCT MOTYYEHHBIC PE3YJIBTaThl B rpadudeckoit popme.

L USB Oscilloscope - C\Oscillograms\CKP.mwf — O
File Control Operations Bookmark Analysis View Utilities Help
1T EIFL TIPS R (B W BB XK e

Report | Efficiency | Compression | Ign. timing to TDC 1 Toothed disk to TDC 1
Characteristics of the ring gear
v Signal strength %/ Deviation step teeth %/ Missing teeth

deq.: o
] :

Tooth number
20

VimS:

3613

-0.518 %

—

1:1.00 -~
© H @ ' v
Ready Script file:C\Program Files\USB Oscillosco

Brnaoka "3youamuiii ouck” uz omuéma ckpunma CSS.

I'paduk ué€pHoro nBeTa, pacCUNTAHHBIN aBTOMAaTHYECKH, BU3yaJIbHO OTOOpakaeT KOH(PHUTYPaIHIO
3aJ]aI0IEeT0 3y04aToro MUCKa, KOJIMYECTBO U PACIIONIOKEHUE ero 3yObeB. Takke OH O0TOOpa)kaeT
B3aMMHOE TIOJIOKCHUE IHMCKAa M JaTdyrKa KOJICHBAJIa TIPH TMOJIOKCHUH TMOPIIHS uiauHapa Nel
B BMT B koHIIe TakTa C)kaTus Mepel HayaaoM TakTa pabouyero Xoaa.

I'paduk kpacHOro 1mBera oOTOOpaXkaeT OTKJIOHEHHME Inara 3yObeB 3aJalolIero JIUCKa,
YTO [O3BOJISIET OLIEHUTh TOYHOCTh €T0 U3TOTOBJICHUS A TAK)KE BBIIBUTH MOBPEXKAEHHBIE 3yObsl.

I'paduk 3enéHoro mpera orobOpaxaer yciuoBHbIM mapametp "Cuna curnana". Ero Benmnunna
3aBHCHUT OT 3a30pa MEXAy AATYMKOM M 33Jal0IIUM JTUCKOM U OT HCHPAaBHOCTH MAarHUTHOM
CHUCTEMBl W JJICKTPUYCCKOH OOMOTKHM JardWKka; MPH 3TOM, OHAa HE 3aBHCHT OT OOOpPOTOB
neurarens. [lo3BonseT BBIABUTH OHEHHE 3aJalOlIEro 3y04aTroro JUCKa, OTKJIOHEHUs
YYBCTBUTCIIbHOCTH JaTYMKa KOJICHBAJIA U HEIIPABUJILHO YCTaHOBJ'IeHHI)II\/’I 3a30p MECXKAY JaTYUKOM
U JIUCKOM.

Bo Bknaake "Onepexxenue" ckpunt otobpaxaer aguarpammy 3aBucumoctd YO3 oT 000poToB U
OT Harpys3KHu.

Ananus o aIroOpuTMy ckpunta CSS 3aIyCcKaeTcst yepes MEHIO
"AHanu3 => BbIIONHUTH CKPUNIT" TIpU  YCJIOBHUH, 4YTO B OKHE MpPOrpamMMbl OTKPBITHI
OCITMJUIOTpaMMBbI 3anucaHHbie B pexume "CSS".
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USB Autoscope — Ha3HaY€HHE U OCHOBHBIE BOBMOXXHOCTH

5.2 Ckpunr Px.

Co3nannbiit  Annpeem LynbrunsiM ckpunT PX mpenHasHadeH uiss yniyOnE€HHOTO aHaimu3a
3allMCaHHOTO rpaduka JaBieHUs B IMIMHApPE. AHaIM3UpyeT TpapuK aBTOMAaTHUYECKH,
pe3yNbTaThl aHAJIN3a MPEI0CTaBISAET B TEKCTOBOW U rpadudeckoil popme.

L USB Oscilloscope - C\Oscillograms\Faulty Engine.mwf — b
Eile Control Operations Bookmark Analysis View Utilities Help
1= AL B[ X B R s EOK e

Report | Quantity | valve timing | Ignition timing | Inlet Exhaust

Script Px, version 1.23

Found peaks: 338

Compression Ratio: 6.4
Losses of gas: 69% for 723 RPM

Analysis completed

Ready Script file:CA\Program Files\USB Oscilloscc

Bo knaoke Report omuéma ckpunma Px omobpasicaemcs cnysxcebnas ungopmayus, a maxaice
ouazHocmuyecKkue cooouyeHus: ¢ KOPOMKUM ONUCAHUEM BbIABTIEHHBIX OMKIOHEHUII.

BrisiBiieHHbIE OTKJIIOHEHHS] MapaMeTpoB BBIBOJSTCS BO BKiagke Report B popme TEKCTOBBIX
cOOOIIeHNH, a TakXke WIUIIOCTPUPYIOTCS YKa3aTeslssMU B COOTBETCTBYIOIIMX TIpadUuecKux
BKJIQ/IKaX.
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USB Autoscope — Ha3Ha4€HHE 1 OCHOBHbIE BOBMOXKHOCTH

Huarpamma  "®a3zpl razopacnpeneneHus”  oroOpaxkaeT KOJIMYECTBO ra3a B LWJIHHApE

B 3aBUCHUMOCTH OT yIvla IIOBOPOTAa KOJIEHBajla M oOecreuuBaeT YI0OCTBO M HaNIAJHOCTh
NpoBepKH (ha3 razopacnpeeeHus.

Lz USB Oscilloscope - C\Oscillograms\Script_Px.mwf — b

Eile Control Operations Bookmark Analysis View Utilities Help
5 H &% % AL 1R v B|EDE- TS EOK e

Report | Quantity valve timing | Ignition timing | Inlet | Exhaust

Quantity of gas (distance from center) depends crankshaft angle (angle) and stroke (color) for first & cycles
vIntake & Compression  Power %/Exhaust

Angle: : [
-135

440 :

86.36 %
86.83 %

857 %

84 .31 % |

183.77 % |

1:1.00
9 1 @
Ready

W

Script file:C\Program Files\USB Oscillosco

Bxnaoxa "®aszwl eazopacnpedenenusn” uz omuéma ckpunma Px omobpadcaem Koauuecmeo 2asa
8 YUIUHOPE 8 3A8UCUMOCTIU OM Yeid NOBOPOMA KONEHBAIA.
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USB Autoscope — Ha3Ha4€HHE 1 OCHOBHbIE BOBMOXKHOCTH

Bo Bknaake "KommuectBo" mpencraBieHa Ta ke AMarpaMma, HO YXKe€ B 3aBUCUMOCTH OT
TTOJIOKEHHMSI TIOPITHS UCCIIETyeMOTO IIJIMHIPA U OT TaKTa ero paboThl.

L USB Oscilloscope - C\Oscillograms\Script_Px.mwf - O
File Control Operations Bookmark Analysis View Utilities Help

S HS G Al L= B R oo BESE-VWE-EHOK @

Report Quantity |valve timing | Ignition timing | Inlet

Exhaust
Quantity of gas (vertical) depends of crankshaft angle (horizontal) and stroke (color) for first 5 cycles

vIntake & Compression ' Power %/Exhaust # Scale
i@

@ 1:1:1.00
11 +:1:1.00
2o n®
Ready

50 135

L

Script file:C\Program Files\USB Oscillosco
Bxnaoka "Konuuecmeo" uz omuéma cKpunma Px 0m06pa:)fcaem Koauvecmeo 2asza 6 L;u/luH()pe
6 3ABUCUMOCIU ON NOJIOHCEHUS NOPULHA uCCﬂeOyeMozo L;uﬂuH()pa uom maxkma eco pa60mbz.
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USB Autoscope — Ha3HaY€HHE U OCHOBHBIE BOBMOXXHOCTH

JIOTIOSTHUTENBHO, CKPUNIT PX aHaIM3upyeT B3aMMHOE NOJIOKEHHE MTMKA JAABJIECHUS B LWJINHAPE U
MMITYJIbCOB CHHXPOHM3alMM C MCKPOW 3axuraHus. B pesynbrare, BBIBOOUT AHArpamMmy
3aBucuMocTd YO3 oT 0600pOTOB ABHUTraTeis U OT HArpy3KU.

Lz USB Oscilloscope - C\Oscillograms\Script_Px.mwf — b
Eile Control Operations Bookmark Analysis View Utilities Help
§H G5 A L= R wves B e w- B e

Report | Quantity | valve timing  Ignition timing | Inlet | Exhaust
Spark advance (vertical) depends engine speed (horizontal) and load (color)

+/|Load 30% ~/Load 40% & Load20% &/ Load 10% »/Load 80% & lLoad90% wIload 70% A Load 60%
v Load 50% » Scale
@&
RPM: "
37.09

40

30

@ (t:1:2.00 O

11 +:1:1.07
1000 2000 3000 4000 5000 W
2 QM@ ¢ >
Ready Script file:C\Program Files\USB Oscilloscc
Bxnaoka  "Onepexcenue" uz  omuéma  ckpunma Px.  Omobpasxxcaem  ouazcpammy

3asucumocmu YO3 om 060pomos oguzcamers u 0m Hacpy3Ku.

JlanHasi quarpaMMa MO3BOJISICT BBISABIATH OTKJIOHEHUSI B CHCTEME peryinupoBkd YO3 HE TOIBKO
Ha YCTaHOBUBIIHMXCS, HO M Ha TIEPEXO/IHBIX PeKUMaX pabOThl ABUTATEs.

WWwWw.injectorservice.com.ua 22


http://www.injectorservice.com.ua/

USB Autoscope — Ha3HaY€HHE U OCHOBHBIE BOBMOXXHOCTH

Taxoke, ckpunt PX cTpout nuarpaMMmy HamoJHEHUS LMJIMHJpPA HA TakTe BIYCKAa B 3aBUCHUMOCTH
0T 000pOTOB ABUTaTelId U OT HATPY3KHU.

L USB Oscilloscope - C\Oscillograms\Script_Px.mwf - OB
File Control Operations Bookmark Analysis View Utilities Help
LEIEL TIPS s ¢ - E s EK e
Report | Quantity | valve timing | Ignition timing | Inlet | Exhaust
Percent of charging of cylinder on inlet stroke (vertical) depends engine speed (horizontal) and load (color)
v/Load 30% W Load 40% »Load 20% &/Load 10% % Load 80% & Load90% /Load 70% % Load 60%
v Load 50% & Scale
@&
RPM: 120 Py
0
100
a0
&0
40
@ t:1:1.00 ’
11 +:1:1.00
©(0|1|® 1000 2000 3000 4000 5000 6000 v
Ready Script file:C\Program Files\USB Oscilloscc

Brnaoka "Bnyck" uz omuéma ckpunma Px. Omobpascaem ouazpammy HaAnoaHeHus: YyuiuHopa 6
3asucumocmu om 060pomos 08uameris u Om Hazpy3Ku.

Kpacubiii cermeHT nuarpammsl "Bmyck" oToOpaxaeT 3aBHCHMMOCTH OT OOOpPOTOB JBUTATENS
KOJIMYCCTBA BO3AYyXa, IMOCTYNHMBUICIO B NWJIIMHAP HA TAKTC BITYCKA, IIPH ITOJIHOCTHIO OTKpLITOﬁ
JpoccenbHoi 3acionke. Ha ¢popmy u pacmonokeHue 3Toro CerMeHTa BIHsIIOT:

— (ha3wl razopacnpeaeneHus;

— KOJIMYECTBO M TUAMETP BITYCKHBIX KIIAIIaHOB Ta30pacipe/IelICHuUs;

— BBICOTA IIOAbEMA BIIYCKHBIX KJIAIIAHOB Ia30pacIpecIICHus;

— paboTa CUCTEeMBbl U3MEHEHHS TE€OMETPUH BIIYCKHOTO KOJIJIEKTOPA;

— IIPOXO/THOE CEYEHUE U MAKCUMAJIbHBIN YIOJl OTKPBITHS APOCCEIBbHOMN 3aCIOHKH;

— IPOMYCKHAs CIIOCOOHOCTH BO3AYIIHOTO (PUIIBTPA;

— KOH(UTrypaus pe30HaTOpPOB BIIyCKHOTO TPaKTa;

— mapaMeTpsl TypOOKOMITpeccopa  / I MEXaHHYECKOTO HarHEeTaTeNsl BO3yXa;

— paboTa apyrux MWINHAPOB JBUTATEIS. ..

Z[I/Ial“paMMa NO3BOJIACT OTCJICIKUBATL BJIIUAHUC M3MCHCHHA HACTPOCK KAKAOI'O U3 KOMIIOHCHTOB
BCCTO BITYCKHOI'O TpaKTa Ha HAIIOJIHCHUC HUJIMHIOpPA. 910 JaéT BO3MOXXKHOCTb IMPpaBUJIIBHO HX
HAaCTPOUTH U B UTOT'C ,[[O6I/ITLC$I MaKCHUMaJbHOM OTJa4M ABUTaTelIsd Ha sKeJaeMbIX o60p0Tax.

HacTtpoiiky oTaenbHO B3SITOW COCTABISIONIEH BITYCKHOTO TPakTa YacTO BIUSAIOT HA HAINlOJIHEHUE
IWIMHIpPAa B OTHOCHTENIBHO Y3KOM JMama3oHe o0opoToB naBurarens. Ecnu B pesynbrare
HACTPOMKHU YNACTCS OCTUTHYTHh YBEIMYCHHS HAMOIHEHHS IMUIMHIPOB HA HU3KUX 00OpOTax —
YBEJIWYUTCS MAaKCHUMAJIbHBIM BpallalOlIUi MOMEHT JBHUIrarels, €CIM Ha BBICOKHX —
MaKCHUMaJIbHasi MOITHOCTh. OTCYTCTBHE MPOBAJIOB KPACHOTO CETMEHTA JUArpaMMbl Ha IIHPOKOM
nuamna3oHe 000pOTOB CBUACTEILCTBYET O XOPOIIEH ATaCTHUHOCTH JIBUTATEIS.
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Ilocnennss Bkiagka oTuéra CKpHIITa Px 0To6pa>I<aeT XapaKTCpUCTUKHU BLIHYCKHOﬁ CHUCTCMEI.

Lz USB Oscilloscope - C\Oscillograms\Restricted_Exhaust.mwf — &
Eile Control Operations Bookmark Analysis View Utilities Help
1 EICL TIPS s R v ¥ - B ELK e
Report | Quantity | Quantity 2 | Ignition timing | Inlet | Exhaust
Percent of looses of power on exhaust stroke (vertical) depends engine speed (horizontal) and load (color)
Restricted Exhaust Details @
v'Load 50% &/Load 60% %Load 80% %Load70% »'lLoad40% &/ load30% 4/Load20% 4%/Scale
@
RPM: ~
0
) $:1:1.00
1:1+:1:1.00 1000 2000 3000 4000 5000
2@ 11| ® @ Restricted Exhaust "
Ready Script file:C\Users\admin\AppData\Local

Bxnaoka "Beinyck" uz omuéma cxpunma Px. Omobpasxcaem nomepu  mowHocmu
6 3asucumMocmu  om 000pomos Oeueamenss U OmM HA2PY3KU, 3AMPAYUBAEMOL HA OYUCTK)
YUIUHOPA OM Oompabdomasuiux 2a3os.

dopma u pacnojokeHHe auarpammsbl "BhIMyck" 3aBHCHT OT NPOMYCKHOHW CHOCOOHOCTH
BBIITYCKHOTO TPaKTa, Ha KOTOPYIO BIIUSIOT:

— KOJIMYECTBO M TUAMETP BHIMYCKHBIX KJIAIAHOB ra3opacipeeicHus;

— BBICOTA IOABEMA BBIITYCKHBIX KJIAIIAHOB Ia30paCIPENCIICHU;

— IIPOMYCKHAsl CIIOCOOHOCTh KaTaIMTUYECKOTO HEUTpaIu3aropa, pe3oHaTopa v IIyLIIUTeNs;

— TapameTpsl TypOOKOMITPECCOpa;

— PE30HAHCHBIE MTPOLIECCHI B BBITYCKHOM TPAKTE;

— IPOXOAHOE CeUeHUe TPYO BBIITYCKHON CHCTEMBI. ..

B CJIyda€ KpUTHYCCKOI0 YXYIAIICHUA HpOHyCKHOﬁ CIIOCOOHOCTH BBIITYCKHOI'O TpaKTa, BBIBOAUTCS
COOTBCTCTBYIOIICC JTHUATHOCTUUYCCKOC COO6HIGHI/I€.

AHanu3 1o anropuTMy ckpunta Px 3amyckaercs dyepe3 MeHI0 "AHain3 => BBINOIHUTE CKpUNT"
IIPU YCJIOBHHM, YTO B OKHE IPOrPaMMBbI OTKPBIT TpaduK AaBIEHUS B IWJINHAPE, 3allMCAHHBIN IpU
oMo naruuka Px B pexume "Px => Px" win "Px => Px+Longer".
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5.3 Cxpunrt ElPower.

Ckpunt ElPower Anpapes llynsruna npeaHasHaueH JUIsi KOMIUIEKCHOW AMAarHOCTHKU CHCTEMBI
IIyCKa JIBUTraTess U 3JEeKTPONUTaHUs aBTOMOOMIS. B pesynbsrare aHannsa rpaduka Toka B LIENU
aKKyMYJISITOPHOM Oarapeu, Moy4aeMoro MpH MOMOIIX TOKOBBIX KJICIIEH, CKPHUIIT PEI0CTaBIIsSET
noApoOHYI0 HMHGOPMALMIO O COCTOSIHUU aKKyMyJsITOpa, cTaprepa, IeHeparopa M MOIIHBIX
ANEKTPUIECKUX OTPEeOUTENeH aBTOMOOHIIS.

i USB Oscilloscope - E\Oscillograms\Maxima 2.0.mwf — b
Eile Control Operations Bookmark Analysis View Utilities Help
1= AL =t ¥ 1 ke - EHK e

Report Results of analysis | Graphics

Battery Initial voltage (11.7...12.7) | 1233V
Charge level (50..100) | 62.96 %
Voltage under load (9. 10) | |FSEIE
Battery current capacity EN (640) | 552 A
Percentage of Cold Crank Amps (65...100) | 86 %

Alternator
Maximum charging voltage (13.8..14.8) | 1435V
WVoltage ripple (20...80) | 23 mV
Starter Solenoid current (10...35) | 198 A

Solenoid transit time (10...45) [ 29 mS
‘ Current peak | 915 A
Rated peak current of the circuit (330...935) | 1179 A

Starter current drop outs (0) | 1 pes

Ready
Omuém ckpunma ElPower.

Bo Bknaake otuéra "I'paduku", cOBMECTHO ¢ M3MEPEHHBIMU IpadUKaMM HaANpsHKEHUs U TOKa
aKKyMyJIsITOpa, CKPUIIT CTPOMT pacy€THble IpaduKd BBIXOJAHOTO TOKAa TIeHeparopa M TOKa
norpeduresneil, 4To Mo3BOJSET MPOBOAUTH YIIYOJIEHHBIE HCCIEIOBAHMS UX XapPaKTEPUCTUK U
PEKUMOB PaOOTHI.

AHanus o aINrOpUTMY ckpunra ElPower 3aIyCKaeTcs yepes MEHIO
"AHanu3 => BbIIONTHUTH CKPUNIT" TIpU  YCJIOBHUH, 4YTO B OKHE IPOrpamMMbl OTKpPBITHI
OCLMJUIOrpaMMBbI 3anucanHble B pexume "ElPower".
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5.4 Cxpunr 12C.
[To3Bomster  ananu3upoBaTh  muppoBbie  curHamsl  cHAThie ¢ SCL  u SDA  nunuit
nocnenosarensHoro uarepdeiica I°C.

L USB Oscilloscope - C\Oscillograms\I2C.mwf

File Control Operations Bookmark Analysis View Utilities Help

Sdg B oL EDE-TE SO K 0

(1) Start device 1#Naone

2 Modes giﬂ}

S 2250 us 2+None

BDY ... A"

22D 0% AB interval

IR ... N

50 .

A+ 000:00-00.000.000

Ai000:00:00.000.032
B:000:00:00.000.032
P:...

Ready

<

000:00:00.000.032
000:00:00.000.131
000:00:00.000.232
000:00:00.000.245
000:00:00.000.343
000:00:00.000.445
000:00:00.000.453
000:00:00.000.562
000:00:00.000.660
000:00:00.000.753
000:00:00.000.857

Start

wal=DOral, ACK=0
val=0xc2, ACK=1
Start

val=0xal, ACK=0
wal=0x0, ACK=0
Start

val=0xal, ACK=0
wal=0xc?, ACK=0
val=0xbd, ACK=0
wal=0x4. ACK=0

Total file time; 000:00:00.003.888

Ocyunnozpammel cuenanos unmepgetica I'C, 3anucanmvle 8 pesjcume 102u4ecko20 aHaiu3amopa
u npomapxuposanuvle ckpunmom aunanuzamopa 12C.

KpUIT MOJKET BITb  BbI3BaH B €©KMME  I[POCMOTpa  OCLWIJIOTPAMM
C 12C 0

u3 HanKH c IIpOrpamMmmoit USB Oscilloscope pu MTOMOIIHN MEHIO
"Ananu3 => 3arpy3utb ckpunt => Digital Interfaces =>12C.asc".  JlanHoe MeHI0  OymeT
JOCTYIIHO TPH  yCJIOBHH, B TIpoIlecce YCTaHOBKM MporpamMmbl ObUl  BBIOpaH
KOMIIOHEHT  "Pexwum sornueckoro aHanuszaropa”. AHaJIM3  3allyCKaeTcsl  4epe3  MEHI0
"AHann3 => BpIMOMHUTE CKpUNT' TIPU  yCIOBHM, YTO B OKHE NPOrPAMMBI  OTKPBITHI

OCHMJUIOTPaMMBbI 3alIMCAHHBIE B PEXXUME JIOTHYECKOro aHanmsaropa. CurHansl uarepdeiica [*C
PEKOMEHAYETCs 3alUChIBaTh P MaKCUMAJIbHOM YacTOTe OLU(PPOBKH.
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5.5 Cxpunt USB2.

[To3BonsieT aHAMU3UpPOBaTh MU(PPOBBIE CUTHANBI CHATHIE ¢ D+ u D— nuHMi mociaenoBaTenbHOroO
unrepderica USB mns Low-SPEED (1.5 Mbit/s) u Full-SPEED (12 Mbit/s) cnenudukanmii.
Anroputm  ckpunta USB2  mo3BonsieT WACHTUQHUIMPOBATH W YaCTUYHO  HCTOJIKOBATH
nepenaBaemspie no muHe USB makeTsl.

] USB Oscilloscope - C\Oscillograms\usb.mwf - O

File Control Operations Bookmark Analysis View Utilities Help
5 Al i R -V e s EEE e

H= SETUP: ADR=1, EP=0 ~
H> DATAO- RType=0x80, bReq=0x6, Val=0x200, Ind=0x0, Len=9. CRC Ok ( GET_DESCRIPTOR of CONFIGL
D=ACK:

--------------- USB analyser v1.1 H

H=IN: ADR=1, EP=0
D= NAK: Input data format:

_______________ ling fr - 100MHz. channels: 2
H=IN: ADR=1, EP=0 sampling frequency ] 5

D> NAK USB speed: Olow (1.5 Mbit's) ®high (12 Mbit's)
H= IN: ADR=1, EP=0 T rna— o
D= NAK: O all packets;

H> IN: ADR=1, EP=0 @allEP packets;,

D> DATA1" Size=0- 0x9, 0x2, 0x20, 0x0, ) Selected EP packets.

H= ACK: EP mmber:[0  |[0.15]

H=OUT. ADR=1, EP=0 Process: ® whole data selected data
H= DATA1: Size=2: 0x0, 0x0,

D> ACK: >0 6939347 sec. | <Run—> |

H= SETUP: ADR=1, EP=0
H= DATAD: RType=0x80, bReq=0x6, Val=0x200, Ind=0x0, Len=255, CRC Ok { GET_DESCRIPTOR of CONFI
D= ACK:

€ >
Data processing Script file:C:\Program Files\USB Oscillosco

W

OxHo KOHGQueypayuu Ha ¢poHe 2cenepupyemoco0 OKHA omuema 8 Npoyecce aHaAIu3d
ocyunnoepamm USB wunbl.
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CKpI/IHT mpeaoCTaBIACT I/IH(I)OpMaI_[I/IIO HC TOJIBKO O KaXXJIOM IICPCAaHHOM CJIOBC USB-HaKCTa,
HOH O BpeMeHHOI\/'I IMPUBA3KE JAHHBIX K UCXOJHOMY CUTHAITY.

L USB Oscilloscope - C\Oscillograms\usb.mwf
File Control Operations Bookmark Analysis View Utilities Help

E B % v & o[ 8H%)w-
(1) Start device '
2 Modes

PO a:02us
19:D% ...
25D .

#440-:00:00.599. 010 36

Ay0:00:00 599 010 56
B:0:00:00 598 015 &7

P
1+Maone
ﬁ <1= e 5
2 None 0:00:00.539.006.56 | S0P -
0:00:00.539.007 15 | 0x80-57YNC
A: <0= 0.00:00.598.007.82 | Qud2-ACK
A - 0:00:00.599.005.06 EOF
PN 0:00:00.599.010.76 S0P
e 0:00:00.599.011.34 | Dx80-57YNC
T:5.01 us 0:00:00.599.012.00 | 0459-1N
. 0:00:00.599.012.60 | 0x0-4D0R
F:199.6 kHz 0:00:00.599.012.93 | 0x0-ENDP
0:00:00.539.013.35 | 0x2-CRCS
£:00:00.539.013.60 [EOP v
Ready Total file time: 0:00:02.538.338.60

Ocyunnocpammor USB wunvl, npomapkuposannwvle ckpunmom ananuzamopa USB2.

DTO TO3BOJISAET OICHUTH MPOUCXOMSAIINE MPOIECChl HE TOJIBKO HA YPOBHE MPOTOKONA, HO M HA
(bu3nyecKoM ypoBHE, YTO YIPOIIAET MPOolecC MOUCKa MpUYuH cOO0s MPU OTIAJAKE YCTPOICTB Ha
0asze USB muHEL

Ckpunt USB2  moxer  ObITb  BBI3BAH B peXHUME  IPOCMOTpPa  OCHMILIOIpaMM
u3 AKX c IIPOrpamMmoit USB Oscilloscope pu ITOMOIIU MEHIO
"Ananu3 => 3arpy3utb ckpunt => Digital Interfaces => USB2.asc". JlanHoe MeHi0 Oyner
JOCTYIIHO TIpH YyCIOBUM, YTO B IMPOLECCE YCTAHOBKM IMpOrpaMMbl Obul  BBIOpaH
KOMIIOHEHT  "Pexwum sornueckoro aHanusaropa”. AHaJIM3  3allyCKaeTcsl  4epe3  MEHIO
"AHanu3 => BbIOTHUTH CKpUNIT" TPU  YCJIOBHUH, YTO B OKHE MPOrpamMMbl OTKPBITHI
OCLWJJIOTPaMMBbl 3alIMCAHHBIE B PEKUME JIOTMYECKOrO aHalIM3aTopa € YacTOTOH OLU(POBKU
He Hike 96 MHz.
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5.6 Cxkpunt UART.

[To3Bonsier aHanmU3UpoBaTh LUQPPOBBIE M aHAIOTOBbIE cHUrHaNbl cHATHIE ¢ RX u TX nunnii
nocienoBarenpHoro naTepdeiica UART.

L USB Oscilloscope - C\Oscillograms\uart.mwf
File Control Operations Bookmark Analysis View Utilities Help

= ARl | ESE-VEE-EHLX 0
(1) Start device '
2 Modes

S &50 us
1D ..
2% ..

I
N

#42000:00-00.004 604

A:000:00-00.005 212
B:000:00-00 005 079

cP £ . >
L+None 2+None 000:00.00.002.207 |Fie= Oed -
N N A 3 . . w=LUxd - ~
ﬁ: <0> ﬁ: <0> D000 00 004,654 = Oxlh - "
— : 000:00:00.004.742 |Tw=Oxlb-"
A-B interval 000:00:00.004.528 |Tw= Oxlb-"
T-132 us 000:00:00.004.5914 | Tu= w54 - T
F-7.576 kHz 000:00:00.005.001 |Tr= 0x20 -
000:00:00.005.105 |Fis= O - *
000:00:00.005.589 | Tx= 0w50 - P
000:00:00.035.948 | Fise= el - *
000:00:00.036.427 |Tw= 0465 - ‘&'
000:00:00.051.790 | Fize= el - v
Ready Total file time; 000:00:00.545.600

RS232 ocyunnocpammel, npomapkuposannwvle ckpunmom anaruzamopa UART.

Texymiass BepcHst aHAnIM3aTOpa MMO3BOJSIET  AHAJW3WPOBATh CHTHAIBI HA  CKOPOCTSIX
He 6onee 115200 bit/s.

Ckpunt UART  wMoxer ObITh  BBI3BAH B PEXKUME  MPOCMOTpA  OCIMJUIOTPAMM
u3 HanKu c IIPOrpaMMOit USB Oscilloscope pu MIOMOIIIH MEHIO
"Ananu3 => 3arpy3uth ckpunt => Digital Interfaces => UART.asc". JlanHoe MeHI0 Oyner
JIOCTYITHO TMpH YCIOBHHM, 4YTO B TpOllecC€ YCTAaHOBKM TPOTrpaMMbl  ObIT  BBIOpaH
KOMITIOHEHT  "Pexum jornyeckoro ananuzaropa". AHaIM3  3alMyCKAaeTCs  4Yepe3  MEHI0
"AHanu3 => BeIIOTHUTB CKpUNT'.
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5.7 Cxkpunr PS2.

[To3Bomster  ananmu3upoBarh 1udpoBble curHanbl  cHAThie ¢ CLK  u DATA  nunamii
nocJienoBaTebHOTO nHTEpdeiica PS/2.

L] USB Oscilloscope - C\Oscillograms\ps2.mwf - B
File Control Operations Bookmark Analysis View Utilities Help

=1" = B-Roeo % E-VE=-EHLK e

() Start device '
2 Modes

512 &02ms
19:D% ..

25205 ..

IR0

4% .

2, 000:00:56.352 224
A:000:00:56.354 800
B:000:00:56.357.927
@

£ >

1shlone 2ehlone 000:00:51.301.103 | PCo» Oxff
. 5 :00:51.301. 4 ~
i: ;?’ i: ;?’ 000:0051.305.412 | KB»> Oxfa
S - 000:00051.300.104 | KB> Oxaa
A-B interval 00000056, 352,424 FCo» Oxf2
T3.128 ms 000:00K56.356. 167 | KB> Osfa
F:319.7 Hz 00C:00056.359.592 | KB>> Oxab
000:00.56.363.116 | KB>> Ox6a
000:00056.365.853 | KB> 03
000:00L56. 443,764 | PCo> Oxed
000:00K56 452,552 KB> Oxta
0000056, 454,204 | PCo> Oxl) ¥
Ready Total file time: 000:01:27.486.399

Ipomapxuposannvie ckpunmom ananrusamopa PS2 ocyunnocpammeol.

Ckpunt PS2  moxer  ObITh  BBI3BAH B pEXHME  INPOCMOTpa  OCLMJUIOTPaMM

u3 HaIKH c IIPOrpamMmoit USB Oscilloscope pu ITOMOIIH MEHIO
"Ananu3 => 3arpy3utb ckpunt => Digital Interfaces => PS2.asc".  JlanHoe MeHi0  Oymet
JOCTYIIHO TIpU YCIOBUM, YTO B IPOLECCE YCTAHOBKM IpOrpaMMbl Obul  BBIOpaH
KOMIOHEHT  "Pexxum jormdeckoro aHanusaropa.  AHanu3  3alycKaercs  4epe3  MEHIO0

"AHanu3 => BbINOTHUTH CKpUNIT" TPU  YCJIOBHUH, YTO B OKHE MPOrpamMMbl OTKPBITHI
OCLMJIJIOTPaMMBbI 3alIMCAHHBIE B PEKUME JIOTMYECKOI0 aHaIM3aTopa.

5.8 Cxkpunrsl WaveExport u MWaveExport.

[Ipenna3navyensl Isi SKCIOPTHUPOBAHMS OCHIJIJIOTpPAaMM BO BHEIIHWUW TEKCTOBBIN  haii
B (opmare Comma Separated Value (CSV). D10 mno3BomsieT 3aAeiicTBOBaTh ISl pabOTHI
C OoCHWUIOTpaMMaMH CTOPOHHEE IpOorpaMMHOE oOecrieueHue. VICXOMHBIA KOA OTKPBIT, YTO
MO3BOJISIET MOAU(PUIIPOBATH (POPMAT BBIXOAHBIX JAHHBIX.

v4.2.8.3
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