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[TIporpammatop ENC_PROGRAMMER
HNucTpykuums 1o padore ¢ mukpocxemoit K1382HX045

Onucanue nporpamMmmaropa
[Iporpammarop npenHa3Ha4deH A HACTPOMKU M KalIMOPOBKH PA3IUUYHBIX MHKPOCXEM, CpEIU

koTopbix K1382HX045. ITporpaMMaTop noafep>XxuBaeT CleaAyromue HHTepenco:

- OWI;
- SPI;

- SSI (muddepentmanbhsbiii, RS-422).

Tabnuua 1 PacnnHoBKa pazbema mporpammaropa

No O0o3nauenne Ha3nauyenune KoHTaKTa
KOHTAKTa KOHTAKTBI

1 CLOCK _n TaxtoBblii curnan unrepdeiica SSI, orpunarensHeIit
2 CLOCK p TaxtoBslii curnan unarepdeiica SSI, mosoxUTETHHBIN
3 DATA n Curnan nanasix uaTepgeiica SSI, orpunarenbHbIii

4 DATA p Curnan nanasix uHTepdeiica SSI, moaoKUTETHHBIH
S) OowI Brixon unrepdeiica OWI

6 VDD_OUT Brixon nutanus Mmukpocxemsl st utepdeiica OWI
7 GND 3emutst

8 VPP Hanpspkenne nporpaMmupoBaHus (HE MCHOJIB3YETCS AN

K1382HX045)

9 MISO_AT Bxon MISO unrepdetica SPI

10 CSn_AT Beixon CSn unrepdeiica SPI

11 SCK_AT Breixon SCK untepdeiica SPI

12 MOSI_AT Breixoq MOSI unTtepdeiica SPI

13 GND 3emuis

14 GND 3emuis

15 RESET Brixon cOpoca

16 PRG Breixon PRG
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Hacrtpoiika mukpocxembl o unrepgeiicy SPI

MK
A
NutaHne 5B
usB \
\ Sw1
VDD, CFG
GSn_AT CSn AVDD
SCK_AT CLK
Enc_Programmer
— MISO_AT Miso  K1382HX045
v3
MOSI_AT MOSI
VSS,
GND AVSS

Puc.1. IloakmodeHne MUKpOcXeMbl K mporpamMartopy Enc_Programmer mo unrepdeiicy SPI.

1. Hauasio pa6oTsl

Jlnst paboTel ¢ MUKpocxeMoit o unrepdeiicy SPl HeoOxoauMO CKOTUPOBATH MPOTPAMMBbI

Ha KECTKUI AMCK M 3aIycTUTh (aiia enc_control.exe. Taxke MOKET OTPeOOBATHCS YCTAHOBKA

JOTIOJTHUTEIbHBIM JPaliBEPOB (TAaKKE HAXOAATCS HA AUCKE).

Ecnmu 1o 3amycka mporpaMMbl MHKpOCXeMa yxe Oblla COeTUHEHa ¢ KOMITBIOTEPOM depe3

MporpaMMarop, TO TOCJHe 3alycka ranoyka «BKIOYUTE 0oOMEH»

OyZeT BBHICTaBJICHA

aBTOMATHYECKH M B Ompkaiilee BpeMs MNPOU30MAET HASHTH(PUKALUSA IOJKIIOUYEHHOM

MHUKPOCXEMBI
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:nA daza-koq H1382HX045 ver.1.0.3.0

BrntounTe obMeH K 1332HX045 sep 2.0 2015

-Tanng

iTop | | YuTaTe MAEHTHURMKSTOP

0 TPAKTE | HacTpolka npeofpasoBadva yrna | CMCTEeMHbIE MapaMeTpel

4MA KaHana X KoshdHUWIEHT yoMneHWA KaHana

Pucynok 1. UnankaTop onpeaejieHHsi MUKPOCXeMbI M TOTOBHOCTH MPOrPaMMBbI K padoTe

B ciydae, ecnu MuUKpocxema MOJAKIIIOUAETCSI K KOMIIBIOTEPY IOCIE 3aIllyCcKa MPOTrPaMMBL,
rajouky «BKIrounTs 0OMeH» HYKHO BBICTaBUTh CAMOCTOSITENIBHO M I0KIAThCs MACHTU(DUKAIIH

MHKPOCXEMBI.

2. YUteHue u 3anMCh HACHTUPUKATOPA

BHC npeotpazosarensa gaza-kog R1382HX045 ver.1.0.3.0

YacToTa SPI | 1000 BrniounTe obMed K 1382HX045 B¢

neHTHDKMKETOP KpUCTanna

MMCaTE MAEHTUOKMKETOD | | YuTaTe MOAEHTHUHKMKETOD

HacTpolka aHanoroBoro TPEKTa | HacTpolika npeobpasosaHua yrna

[ 1 L] - 1

Pucynok 2. KHonku utenust u 3anucu uaeHTHGUKATOPa KPUCTAILIIA

WNnentudukatop KpucTaia MO3BOJSET MPUCBOUTH MHUKpocxeme mo0oi 10-Tu3HauHBIM
HoMmep. Jlis ureHus uaeHTUGUKaTOpa HEOOXOAUMO HAXKaTh KHOMKY «YHUTaTh UACHTU(PUKATOPY.
HawansHoe 3Hadyenne 3toro mapamerpa paBHo 0. Jlns 3amucu uaeHTU(DUKATOpa HY)KHO BBECTH

yuciao B monie «MaeHTudukaTop KpucTaulay, a 3aTeM HaxaTh KHomKy «llucarte
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UACHTUDHUKATOP». 3HAUEHHE ATOTO IMapaMeTpa He cOpachIBaeTcs NpPU OTKIIOYEHUH MUTAHUS

MHKPOCXEMBI.

3. CraryCHBIH perucTp

B HWwKHEW YacTH OKHA MPOrpaMMbl HAaXOAUTCA CTPOKA, IMOKAa3bIBAKOIIAs COCTOSHUU

pa3NIUYHBIX OMUTOB CTaTyCHOTO PErucTpa

Cratyowiiperncp OBML (OoFCREADY  (OcowvReapy  (OEloADREADY  ClowSpeED QomyY (OORX

Pucynok 3. CTpoka cocTosiHUSI GUTOB CTATYCHOIO perucTpa

4. OcHoBHas paGouasi 00,1aCTh NPOTrPAMMBbI

OcHoBHas paboyasi 001acTh IPOrpaMMbl pasjesieHa BKJIaJKaMU Ha HECKOJBKO pa3/elioB:
«Hactpoiika ananoroBoro Tpakra», «HacTpoiika mnpeoOpa3zoBanust yria», «CHCTEMHbIE

napameTpsl», «KoHpuryparus peructpoBy, «YrioBsle fanHbiey, «I paduky, «X-Y rpadpux»

l [MCETE MAEHTUDMKETOP ] l YMTETE MAEHTUDMKETOP ]

HacTpofika aHanorosoro TpakTa HacTpoiika npeobpasosatma yrna | CucTemHsie napameTpel | Kotdwrypauma perucTpos | Ynossie aaHtsie | Tpadm || X-Y rpadu

W rmshshiaaauT umanauaa vaoans VN 21 W rmshohia miauT umanauaa wausns VN 21

Pucynok 4. IlepexiroueHne Mek1y BKJIAIKaMHU OCHOBHOI padoueii odiacTu
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4.1 HacTpoiika aHAJI0r0BOr0 TPaKTa

Pa3nen HacTpoliku aHamoroBoro TpaKTa IIO3BOJIAET OCYIIECTBIATh PYYHYIO HIIHU
aBTOMATHUYECKYIO MOJICTPOMKY YCHJIEHHS M CMEIICHUS KaHAJIOB, & TAKXKE YIPABIATh TPAKTOM

IIUTaHUA BHCHIHCTIO JaTUYHMKa

HacTpalika aHanoroBoro TpaKTa HacTpoiika npeofipazosania yrna | CucTemHsie napameTpel | Kondurypaws perucTpos | Ynossie garHsie | Tpadik | X-Y rpadis

KostdmupeHT youneHna kaHana X(0..31)  KoapdmumeHT younenna kaHana ¥(0..31)
0 0

HanpseHie cvewenna kanana X(0..63)  HanpaweHue cvelleHia kaHana Y(0..63)
0 0

Tok nuTaHus Aatunka(d.. 15)

0 D BbIKMMOYEHHE MUTEHNA AaTHMKE

[[JBbikniouenite BXoaHsX yoanuTeneii
KpatHoe youneHne(D..3)

0 |:| Brniouerue APY
OnopHoe Hanpaxerue ALN{D..3) [Bxnrouerme ADC
0

Lindposoe crewerme kocudyca(0..8191)
0

Lindposoe cnewenme omyca(D. 8191)

:
YacToTa TakTHpoBaHiA ALND..3)

Pucynok 5. Buemnnii Bua Biaaaku "Hacrpoiika anainorosoro Tpakra'

Jlnst yTeHHs 3HauYeHUH mapaMeTpoB HEOOXOIMMO HaxaTb KHOTKY «IIpouuTarh 3HaUCHUSY.
IIpy ycnemHoOM 4YTEHUM IIOJIE JAaHHBIX KaXKJOro Iapamerpa OKpacuTcs B 3€JIEHbIN 1BeT. i
3allUCH 3HAYEHUS TapaMmerpa HEO0OXOIMMO 3amucaTh B COOTBETCTBYIOLIEE TI0OJ€ JIAHHBIX
TpeOyeMoe 3HaueHHe MapamMeTrpa M HakaTb KHONKY «3amucarh 3HAYeHHsS». PexoMmeHmyercs
KOHTPOJIUPOBATh KOPPEKTHOCTh 3allMCH 3HAYCHUM [apaMeTpoB IIyTEM IOCIEAYIOIIEr0 HX

YTCHUA.
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4.2 HacTtpoiika npeo0pa3oBaHusi yria

Paznen HacTpoiiku mpeoOpa3oBaHus yria IO3BOJIAET 3ajaBaTh HYJIEBOE MOJIOXKECHHE,

MOICTpauBaTh BEPXHUM U HUKHUM ypoBHU LIAIl, a Takke orpaHMYMBaTh AMANa30H U3MEPEHMUSL.

HacTpoiika aHanorosoro TRaKTa HacTpofika npeobpasosaiid yria | Cucremvsie NapaMeTpel | KOHDWTypaLmA perucTpoE | ¥Noseie AaHHse | Mpaduk | X-Y rpadmk

Hynesoe nonowerie(0,.8191) MugsmTens 1{0.. 16383) MuosmTens 2{0..63)
il 0 0

OrpaHuqerite yrna(D..8191) HipkHuil yposes LLAMN(D..8191) BepxHuit yposers LLAT{D..8191)
1] 0 0

[JHanpasnesme spaweris

Pucynok 6. Buemnnii Bua Bkaaaku ""Hacrpoiika npeodpa3oBanus yria'"

Jlnst yTeHus 3HauYeHUH mapaMeTpoB HEOOXOIMMO HaxaTb KHOTKY «IIpouuTarh 3HaUCHUSY.
IIpy ycnemHoOM 4YTEHUU IIOJIE JAaHHBIX KaXKJOro Iapamerpa OKpacuTcs B 3€JIEHbIN 1BeT. i
3allUCH 3HAYEHUS TapaMmerpa HEO0OXOIMMO 3amucaTh B COOTBETCTBYIOLIEE TIOJ€ JIAHHBIX
TpeOyeMoe 3HaueHHe MapamMeTrpa M HakaTb KHONKY «3amucarh 3HAYeHHsS». PexoMmeHmyercs
KOHTPOJIUPOBATh KOPPEKTHOCTh 3allMCH 3HAYCHUM [apaMeTpoB IIyTEM IOCIEAYIOLIEr0 HX

YTCHUA.
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4.3 CuctemMHbIe NapamMeTphI

Paznen cucTeMHBIX TapaMeTpOB MO3BOJISIET HACTPAUBATh AHAJIOTOBBIN BBIXOJ] MUKPOCXEMBI,
NEPEBOAUTh MHUKPOCXEMY B pEXHUM paboThl mo uHTepdeiicy SSI (B aTtom pexxume pabota 1o

unTepdeiicy SPl HenocTynHa), pazpemars neperpy3ky aanueix u13 EEPROM B peructpsi.

HacTpolika aHanorosoro TpakTa | HacTpolia npeofpasosanis yrna | CHCTEMHSIE MEPAMETPE! | KondMrypaLys pervcTpos | Ynossie aanHsle | Mpaduk | X-Y rpadus

DPaspemm‘rb BElAEHY CMrHana EML Ha BHanoroBeIi Beixoa
[IPesmum 351 {nocne yerarosku ofime no uHTepdelicy SPI He gocTyneH)

|:| PaspewnTs nepezarpysky EEPROM B pervcTpel

[orkniouerme OT
Moporossiil yposeHs EML(D..8191)

:
TaxTosan yactoTa(d.. 31)

0

Pucynok 7. Buemnuii Bua Biaaku ""CucremHbie napameTpbl'

Jlnst yTeHHs 3HauYeHUH mapaMeTpoB HEOOXOIMMO HaxaTb KHOTKY «IIpouuTarh 3HaUCHUSY.
IIpy ycnemHoOM 4YTEHUM IOJIE JAaHHBIX KaXKJOro Iapamerpa OKpacuTcs B 3€JIEHbIN 1BeT. i
3allUCH 3HAYEHUS TapameTrpa HEOOXOIMMO 3amucaTh B COOTBETCTBYIOLIEE TI0OJI€ JIAHHBIX
TpeOyeMoe 3HaueHHe MapaMmeTrpa M HakaTb KHONKY «3amucarh 3HAYeHHs». PexoMmeHmyercs
KOHTPOJIMPOBAaTh KOPPEKTHOCTh 3allUCH 3HAYCHUM I[apaMeTpoB IIyTEM IIOCIEAYIOLIEr0 HX

YTCHUA.
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4.4 Kondurypanusi peructpon

Paznen koHGUrypanuu perucTpoB IO3BOJISIET KOHTPOJUPOBATH COCTOSHHE BBIXOJHBIX
peructpoB (6€3 BO3MOXKHOCTH 3allUCHM B HHUX 3HAUCHMI), a TaKKe HACTPauBaTh TECTOBBIC
U(ppPOBOM W aHAJIOTOBBIM BBIXOJBI. B 3TON BKIagKe COAEPXKHUTCA MOJIE s TpaduuecKoro

oTOOpa’keHHe 3HAYCHHsI BBIXOJAHOTO pErucrpa (s 3amycka HEO0OXOAMMO HAKaTh KHOIIKY

«BKIIOUUTDY).
HacTpoiika aHanorosoro TpakTa | HacTpolika npeobpasosaria yrna || CHCTEMHEIE NapaMeTpel KOG YpaLa PEMUCTROE | Yriogsie AaHHbIE Tpadmk | X-Y rpadmk
Amplitude AngleOut
Quty Outy

Z0ut CORDIC_QUADRANT

ATSTO_SET(0..15) DTST_SET(0..15)

0 0 MpOYMTETE 3HAYEHMA

A
Py 0

BroqmTe

Pucynok 8. Buemnuii Buj Bkaaaku "Kondurypanus perucrpon"
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4.5 YrioBble JaHHbBIE

Pa3;[eJ1 «¥YTrnoBsie AAHHBIC)» TMO3BOJIACT YUTATh 3HAUYCHUSA BBIXOJHOT'O pECTUCTPA.

HaCTpoiika aHanorosoro TRaKTa | HacTpoiika NpeodpasosaHiA yraa | CCTEMHIE napameTpel | KoHdurypawia perkcTpos | YNoSble ASHHBIE | Mpadik | X-Y rpadus

HuTath

Dain AaHHbIX

D:\Germanov'\Projects\MR_ASIC2\SOFT\UFMR_ASIC2\data. csv [ coxparaTs Ha dafin

Pucynok 9. Buemnuii Buja BKIaaku "YriaoBble JaHHbIe"

UreHue BBIXOJHOTO PErHCTPa MOXKHO OCYIIECTBJIATH KaK BPYYHYIO, HaXATHEM KHOIKHU
«YuTtaTh», Tak W B IMKJIC, BHICTABUB WHTEpPBAJI YTEHUS M HakaB KHOMKY «Crapty». s
COXpaHEeHMs MPOYUTAHHBIX 3HAYEHUH B (ailyl, HEOOXOIUMO BHayalle yka3aThb MyTh K (ailny u

YCTaHOBHTD rajiouky «CoxpaHsATh Ha dailmy.

AO GHTL» - Huzaiin-uentp npoextupoBanus CbUC 9
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4.6 I'pajpux

Paznen «I'paduk» mozBosiseT rpaduyecku YBHIETh H3MEHEHHE 3HAUCHHH BBIXOJHBIX

pETUCTPOB

HacTpoilka aHanorogoro TpakTa | HacTpoiika npeobpasosaHna yrna | CMCTEMHBIE NAPaMETPEl | KOHDIMYDALYA PETMCTPOE | YI0BbIE AZHHEIE Tpadwe | x-r rpadimk

Vrepsan, nc |100 Reg_Sin Reg_Cos Cordic_OUT Ang_ouT Amplitude

©ain aankex  |D:\GermanoviProjects\MR_ASIC2\SOFTYIFMR_ASIC2) [ Coxpanats Ha daitn
— Reg_Sin
— Reg_Cos
U T eeeE—————e R —————————
I
0
— CORDIC_OUT
— ANG_OUT
1
r
0
— Amplitude
1 T T T rrerriee
-
0

Pucynok 10. Buemnuii Bua Bkinaakn ""I'padpuk

JUist OTKIIIOYEHHS OTOOPAKEHUSI PETUCTPOB HYXKHO CHATH TaJIOYKH HAIIPOTUB UX HA3BaHUH.
JInst 3amucu MPOYMTAHHBIX 3HAYCHWH B (paiiy, HY)KHO yKa3aThb HyTh K (ailily U yCTaHOBHUTH

ranouky «CoxpaHsaTh Ha ¢aitiny. s Havana ureHust HeoOX0AUMO HaXaTh KHOMKY «CrapTy.

AO GHTL» - Huzaiin-uentp npoextupoBanus CbUC 10
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4.7 X-Y rpadux

Paznen «X-Y rpadukx» 1mo3BoJisieT OCyIIeCTBIATh KOHTPOJIb 32 aMIUTUTYI0H, YCHIICHHEM U

CMEIIEHHEM CHHYCHOTO M KOCHHYCHOTO KaHaJIOB ¢ IOMoIIbI0 ¢puryp Jluccaxy.

HacTpolika aHanorosoro TpakTa | HacTpoiika npeofinasosaHis yrna | CUCTEMHbIE NEpaMETPEl | KOHGUrypaLMA perncTpos | Yhossie AaHHbie | Madus XY rpadi
Dafn gaHHeIxX

D:\Germanov \Projects\MR_ASICZ\SOFT\UFMR _ASIC2\ [[JCoxpanaTs Ha daiin Werepsan, uc |100
4500
son0f--4
35004 -
30004 KaHan X (CuHyc):
2500 --- Maramym: 0
2000 ' MutHMyM: 0
15004 CreweHme: 0
' AvnnvTyaa: 0
1000 4---
500 - -
' Karan ¥ (Kocumyc):
L ""E Markamym: 0
-500 ' ; MuHuMyM: 0
40004 ; Crewenne: 0
500 4--- ' - AmnnuTyma: 0
20004 --+ -
2500+ e
3000 --- i
3500 - : : L
40004 = i T N i A R
-4 500
= = = = = = = [=] = (=] = = = = [=] = = = =
o o o o o o o o o o o o 2 o o o o O
v woo w o WO wooo W o w o wm o W
T T 00 d N o - - 8 A s
Pucynok 11. Buemnuii Bua Bknaaku "X-Y rpapuk"
JInst 3amucy TMPOYUTAHHBIX 3HAUYEHU B (ailn HeoOXonuMmo ykazaTh MyT bK (aility u

yCcTaHOBHTH ranouky «CoxpansaTs Ha (ain». [l Hayana yTeHuss HeOOXOJMMO HayaTh KHOIKY

«Crapt».

AO «3eneHorpagckM HAaHOTEXHOJIOTMYECKUN LIEHTP»
An3anH-ueHTp npoekTnpoBaHus CBUC

Appec: 124498, MockBa, 3eneHorpapn, ConHe4yHas annes, 4.6
Ten.: +7(499)720-69-72; ®akc: (499) 720-69-69

AneKTpoHHaA nouyTta: info@zntc.ru; prokofiev@idm-plus.ru
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