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Katanor conepxuT nHdopmaumio o npoayKumm AO «<HUI3T», B Tom yncne

0 MUKpOKoHTponnepax, LIAT, AL, npeobpa3zoBaTensx Hanps)eHus, npoLeccopax
n WVIM-KoHTpONnepax.

C NOMHbBIM KaTaNoroM U3Aennii Bbl MOXeTe 03HaKOMUTbLCS B pasfene «[1poayKums»
Ha odvMansHoOM caiTe: Www.niiet.ru



COAEPXAHUE

O MPEANPUATINN

YCNYTru

MUKPOKOHTPO/ITEPDI

UM®OPO-AHANOTOBBIE W MHTEP®EWCHBIE UMC,
MPEOBPA3OBATE/IN HATTPAXEHNA

MPOLUECCOPbI
WHNM-KOHTPOJJ/TEPbI
OTAENT PABPABOTKWN TEXHONOTUHECKUX MPO-

LECCOB CBOPKWM CBENC N YHNDPULUNPOBAHHDBIX
SNEKTPOHHBIX MOAYNEN
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] 0 NPEANPUATUN AD CHUNITs

HAYYHO-UCCNEJOBATE/IbCKUA WHCTUTYT
3NNEKTPOHHOWN TEXHUKWU - NPEANPUATUE,
HA KOTOPOM B JAANIEKOM 1965 TroAy
Bbi/IA CO3AAHA NEPBAA OTEHMECTBEHHAA
MUKPOCXEMA.

Celtvac, cnycta nonseka, AO «HUWM3T» BxoauT B 4MCNO Beaywumx npepg-
NPUATUIA 31EKTPOHHOM MPOMbIWNEHHOCTH. OCHOBHBIMW HanpasieHnsaMu,
B KoTOPbIX paboTaeT AO «HNIT», aBnsatoTcs pa3paboTka v BbIMYCK CAOXHbIX
U3aenuii MMKPO3NEeKTPOHUKIL

*  MVKDPOKOHTPO/NEPSI;

e cBepxbo/blWME MHTErpanbHble CXeMbl TUMNA «CUCTEMA Ha KpUCTanney,

e npoueccopsl UndpoBor 06paboTKM CUTHANOB;

* uundpo-aHanorosble npeobpasoBaTeny v MHTEPQENCHbIE UHTErpasbHble
MUKPOCXEMbl;

*  BbICOKOYACTOTHbIE ¥ CBEPXBbICOKOYACTOTHbIE TPAH3NCTOPLI;

e mopynu BH n CBY-ycunutenu mowHocTy,

e cunoBble GaN-TpaH3KCTOPSI.

HAYYHO-UCCNEJOBATE/ bCKUA UHCTUTYT
S/TEKTPOHHOWM TEXHUKN




AD <HANITs 0 NPEANPUATUN "

Cef/'lqac B rlopchene [MOCTOSIHHOE  yy4YlleHre  KavyecTBa  BbIMyC-
Kaemol npoayKumMm — oAHO 13 Havbosnee npuo-

HallnX pa3pa60T0K PUTETHbIX HampasneHul NoNUTUKN PYKOBOACTBA
6bonee Hawero npeanpuaTus. WHCTUTYT pacnonaraet

COBPEMEHHOW  MPOU3BOACTBEHHOW  NIMHUEN,
obecrneymBaeT MOCTOSIHHOE MOBbIWEHVE KBanudu-
Kaumu 1 npodeccroHanbHbI POCT COTPYAHMKOB.
Ocoboe BHUMaHMVe yaenseTcs nowcKy TanaHTAMBbIX
MHXEHEPOB U BbICTPAMBAHMIO [OBEPUTENbHbIX
OTHOWEHMI C nocTaBWMKamu, MNapTHepamy
1 NoTpebuTenaMu Halen NPoAYKLMN.

OOSSBESSU O OCSIBOONNOIBION i

e CHCTEMA JIOFPOBOJILHON CEPTHOUKALMHA
A «BOEHHbIV PETHCTP»
COBIATIA MMHOROPOHBI o B 3000 107
W S BT ooy

Y HPOBAIHIG H METFOIO 4 POCE RE 1973411

HMHTEJDNEKTPOH
Cumerearetno o perucrpauny oBP CP.147,0601-2020

e e 1, o oA CTe e )

EPTH®UKAT COOTBETCTBHSA ’
Ne BP 47.1.18614-2024 A

Saperucrpuponain b Peecrpe Cicrensi 07 28.062024 1. |
schcrsurenen o 18.052025 .

Betnan Asunouepuony oSmeersy
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Jlara i epriukauORNOrD wnksa 19.05.2022r.
CMK ceprpuposana ¢ 19.05.2022r.

Hencrayer ¢ Hpwiomenmen 1 12

Mo 230051

Ha Bce BOMpOCHI BaM roTOBbI MaKCKManbHO BbICTPO OTBETUTL CMEUManUCTb
CNYXObI NOAAEPIKKN.

3apaitTe Bonpoc Ha popyme Hawero cainta: forum.niiet.ru

Hanuwute Ham Ha support@niiet.ru 1y NO3BOHWTE B OTAEN MapKeTWHra
v cbbiTa no TenedoHy: +7(473) 280-22-94




] venyru

AO «HUWMIT»

NOMMUMO NPOU3BOACTBA U3AEAUN MUKPOINEKTPOHUKMN,
HUU3T NPEJOCTABAAET NOTPEBUTENAM WNPOKWUIA HABOP

AOMNO/IHUTE/NbHbIX YCAVYT.

KOHTPAKTHASA CBOPKA

AO «<HUUNIT» BbINyCcKaeT MUKpPOCXeMbl B 60/1ee yeM 30 TUNax MeTa/IoKe-
pamuueckux kopnycoB. lponsBofcTBEHHasA MOLHOCTb NpeanpuUaTUs -
A0 180 000 MUKpPOCXEM B rog, C KaTeropuei kayectsa «BI».

AKTMBHO OCBaMBalOTCA COBPEMEHHbIE TEXHONOM UM KOPMYCUPOBAHMS.
Ha npeanpusaTum co3paHbl U AeCTBYIOT:

« Ha30Bas TEXHONOM NS MHOTOKpUCTansHoW cbopku CBMC Ha ocHoBe MeTo-
[,08 3D-nHTerpauny;

« bazoBas TexHonoruveckas nnHusa coopkn BUC 1 CBUC B MHOroBbIBOA-
HbIX MeTannokepammyeckmx kopnycax tuna DIP, LCC, CQFP, CPGA, CBGA
(B T.4. c ucnonb3osaHuem TexHonoruu flip-chip) v ap.;

« TexHosnorus cbopkn Ha nevatHsle nnatsl COB (Chip-On-Board);

+ TeXHONOrusg cHopKM Ha NEHTOYHOM MOAUUMUAHOM HocuTene TAB
(Tape Automate Bond).

BaXHeMlUIMM BEKTOPOM pPa3BUTUA fABNsieTCA TexHosorus 3D-uHTe-
rpauun. [laHHbI MeTog MO3BONSeT cO6MpaTb KPUCTaa/bl, U3roTOB-
JIEHHbIe MO pa3HbIM TEXHOJIOrUSIM, B OAUH KOpMyc. 3TO Harnpas/ieHue
AO «<HUN3T» pa3BuBaeT ¢ 2007 roga u, 6narogaps coppeMeHHOMy 060-
PYAOBaHUIO U BbICOKOKBaNNGULUPOBAHHBIM CrieLuanuncTam, gobunocb
3HaYMTeNIbHbIX pe3y/ibTaToB.

I'Ipem MyuleCTBa MCNo1b30BaHKA C60pKl/I Ha OCHOBE MeTO10B 3D-l/|HTeI'paLI,l/Il/II

e  yCKOpeHue npouecca pa3paboTkuy;

*  CHWXKEeHMe CTOMMOCTH;

e yMeHblleHMe MaccorabapuUTHbIX Pa3MepPOB;

e  yMeHblleHwe aHepronoTpebnexus;

e yBenu4YeHwue hyHKUMOHaNa;

e yBenu4YeHue HbICTPOAeNCTBIS (MPON3BOAUTENBHOCTN).




AO «HUWNIT»

RIS KOCUIECROS ATESTETRD,

AMULEH3UA

PA3PABOTKA
MUKPOCXEM

AV3aiiH-LLeHTP UHCTUTYTA BbIMOJIHAET MOJIHbIN
KoMMeKc paboT no NpoeKTUpPOBaHUIO Ludpo-
BbIX MHTErpajibHbIX MUKPOCXeM: OT YPOBHS J10-
rMYyecKkoro onucaHus mopesnei fo Tonosoruu
KPUCTaNNoB, BK/OYas aHa/IoroBoe U CMellaH-
HOe NpoeKTUpPOBaHMe.

icnonb3yemble NporpamMmMHble NHCTPYMEH-
Tbl  CUCTEM  aBTOMATU3WPOBAHHOIO  MPOEKTU-
POBaHWS, [M3ANH-KATbI W BUBANOTEKU Kpem-
HUeBbIX (DabpVK MO3BOASIOT  MPOEKTMPOBATb
MUKPOCXEMbI C MPOEKTHLIMU HOPMamM A0 22 HM.

ATTECTAT

9C 0106102212023

NMPOBEAEHUE
UCMNbITAHUN

UcnbiTaTenbHbii LeHTp HUUIT akkpepguToBaH
CAC «dneKTpoHCepT» Ha NpaBoO MNpoBefeHUsn
WUCMbITAHUA OTEYECTBEHHOW U MWMMOPTHOM
3/IeMeHTHOM 6a3bl U UMeeT nuueHsuiw depe-
pPasibHOro KOCMUYECKOro areHTCTBa Ha OKasaHue
ycnyr npeanpuatuam «Pockocmoca.

ObopymoBaHue uUcMbiTaTenbHOV  nabopaTtopuu
No3BO/SET MPOBOAUTL MCMbITAHUS MUKPOCXEM
Ha BO3MAENCTBME MeXaHWYeCKMX, KAMMaTUYecKux,
INEKTPUYECKMX, PECYPCHBIX U KOHCTPYKTUBHBbIX
(DaKTOpOB. TeXHUYEeCKMe BO3MOXHOCTM WCMbITa-
TENbHOro LEHTpa MO3BOASIOT MPOBOANTL CepTu-
dvkaumoHHble ucnbitaHns KB UM v ncnbiranms
OKBE Of1 B COOTBETCTBMM C 3asiBNEHHOM 061aCTbi0
aKKpeamMTaumm.

venyru "
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YC/NIOBHbIE OBO3HAYEHNUA

Cuctembl npreMa, nepegadm
1 06paboTKM nHbopmaLmnm

BcTpoeHHoe ynpasneHne

ABTOHOMHbIE
HeobCNyXBaeMble
annaparsl

PoboToTexHnYecKme
KOMTI/TEKChI

ABTOMaTM3aLMS
TEXHONOMMYECKIMX MPoLEeccoB

ABTOMaTV3VpPOBaHHOE
yrnpaBneHue
3M1eKTPONpPUBOLOM

BolymcnmrensHasd TexH1Ka

TeﬂeKOMMyHl/lKaLI,I/IOHHaﬂ
TeXHWKa

MopTaTnBHas HocKMMas
annapatypa

NHTennekTyanbHoe
yrnpaBneHue

CpencTBa HabnoaeHs,
be3onacHoCTH

CeTb UHTeNIeKTYanbHbIX
[ATYNKOB

MoBbILIEHHAs CTOVKOCTb
K pagumaumn
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MeTponorng

CBs3b

MeanumHa

JHepreTuKa

HpOMbILLIﬂeHHOCTb

OprrexHunka

CpefcTBa onoBelleHns

ABTOMOBMNECTPOEHNE

Crnosas 3neKTpoHMKa

Lncbposble cucTems
yrnpasneHus

Pagnonokaums

AnnapaTypa KOCMUYeCKOro
HasHavyeHns




MUKPOKOHTPO/JIEPDI

AOPOXHASA KAPTA

MUKPOKOHTPOJIZIEPDbI 8 BUT

1882BE53Y (MCS-51)
1882BM1T (MCS-51)
1830BE32Y (MCS-51)
1830BE32AY (MCS-51)
1887BE7T (RISC)
1887BE4Y (RISC)

MUKPOKOHTPOAN/NEPHI 16 BUT

1874BE10AT (CISC+RISC)
1874BE36 (MSC-96)
N1874BE36 (MSC-96)
1874BE76T (MSC-96)
1874BE71T (AMSC-96)
1874BETT (AMSC-96)
1874BE96T (AMSC-96)
1874BEST (AMSC-96)
1887BE3T (C-166)
1887BE6T (RISC)

MUKPOKOHTPOANNEPHI 32 BUT

K®AN.441461.010
1921BK028 (RISC)
KOON.441461.024
1921BK035 (RISC)
KOAN.441461.018

1921BK048 (RISC-V)

MAPLWPYTU3ATOPDI
1921BK038

CTP.

CTP.
CTP.
CTP.
CTP.
CTP.
CTP.

CTP.
CTP.
CTP.
CTP.
CTP.
CTP.
CTP.
CTP.
CTP.
CTP.

CTP.
CTP.
CTP.
CTP.
CTP.
CTP.

CTP.

11

14
15
16
17
18
19

20
21
22
23
24
25
26
27
28
29

30
31
32
33
34
35

36



Ans Bawero yao6cTBa Mbl NPefoCTaB/sieM TECTOBbIe 06pasLbl U3genu,
a TaK)Ke MaKeTHO-0T/1af0uHble NNaThbl.

MoapobHOCTM y3HaBalTe y MeEHeMKEPOB Mo TenedoHy: +7(473) 280-22-94
WAV 3NEKTPOHHOM NoyTe: support@niiet.ru
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AOPOXHA{A KAPTA

MUKPOKOHTPONNEPLl 8-PA3PSAAHBIE

1882BM1T 1887BETT
24 MIy

3,3B-12Mly
5,0B-16 MIy

1887BE4Y
16 MIy,

1830BE32AY
16 MI'y,

1830BE32Y
12 My,

1887BE1Y
8 My

1830BE91T
24 MI'y,

1882BES53Y,
1882BE53AY
24 My,

1882BE90QY 0603HavyeHve
24 MI'y, YactoTa

H1830BE31 @ Cneucroiikne

H1830BE51
12 Mry,

MCS-51 RISC

. cepwuiiHble n3genus D nepcneKkTUBHbIE U3Lenns D n3genus, He peKoMeHyemble K MPUMEHEHU o

11




AOPOXHA{A KAPTA

MUKPOKOHTPONNEPBLl 16-PA3PAAHBIE

1874BEO5T 1874BEST
20 MIy, 40 My

1874BE10AT
66 MI'y,

1874BETT
1874BE86T
16 My 1874BET1T

24 My

1874BE76T 1874BE96T 1887BE6T
20 My 33 My 25 Mry

1874BE36

NN1874BE36
20 Mry,

1874BE66T 1887BE3T
16 Ml'y, 40 My

1874BE16T
16 Mry,

1874BEO6T
20 Mry,

Obo3HaveHne
YacTtoTa

1874BE36A @ cneycroiikve
N1874BE36A
12 My,

MCS-96/AMCS-96 RISC 16 bit CISC+RISC

. cepuiiHble nsgenus D nepcrneKTUBHbIE U3Lenns D n3genus, He peKoMeHayemble K MPUMEHEHU o

12



AOPOXHA{A KAPTA

MUKPOKOHTPONNEPLl 32-PA3PAAHBIE

K1921Brois

1921BK048

1921BK01T1 1921BK028 200MTy
100 MIy, 200 Ml'y,

K1921BKO1T 1921BK035

100 My LT LA

Obo3HaveHne
YacToTa

‘ CneucTorikme

Arm Cortex RISC (32 6uT) RISC-V

. cepMﬁHblemp,envm D nepcrneKkTuBHbIe n3genna

13



MUKPOKOHTPOMANEPDLl 8-PA3PAAHBIE

1882BE53Y

MUKPOKOHTponnep c N3Y tuna Flash

OT/INNMUTE/IbHbIE ONMUCAHUE:
OCOBEHHOCTMU:

+« BcTpoeHHas namsiTb mporpamm
(Flash)

8-pa3psaHbIA MUKPOKOHTPONEP, OCHalleHHbI Flash M3Y, B koTopoe nHdop-

Maums MoxeT ObITb 3arpyxeHa HenocpeacTBEHHO B CUCTEMe Yepes Mocnefo-

BaTe/bHbIN SPI MHTepdENC 1 COBMECTUMBINA MO CUCTEME KOMaHA M No dyHK-

* BcTpoeHHas namMsiThb 4aHHbIX LMOHaNbHOMY Ha3HaAYeHWIO BbIBOJOB C aHaNOrMYHbIMY NMPrbopamu cemencTsa
(EEPROM) 80C51

« Cropox<eBoii Talimep (WDT)

MpuMeHsieTca BO BCTPOEHHbIX CMCTEMaxX ynpaB/ieHUsl KOMM/JeKcaMu pa-
AVNOCBA3U, B CUCTEMAX AaBTOMATU3aLUU TEXHOJIOrMMYECKUX MPOLLECCOB, B
cucTeMax aBTOMaTU3MPOBAHHOIO YNPaB/ieHUs 3/1IeKTPONPUBOJOM, OPrTex-
.« SP HUKe, BbIYUC/INTE/IbHOU TEXHUKE, TeJIEKOMMYHUKaLLMOHHON TeXHUKe, ANs
ynpaB/ieHusl po60TOTEXHUYECKMMMU KOMNJIeKCaMU.

« Tpu 16-pa3psigHbix Talimepa/
CHETYMKA

COEPbI MPUMEHEHUA:

TEXHUYECKUE XAPAKTEPUCTUKMNU:

ApXVTEKTypa 1 CUCTEMA KOMaH, MCS-51

TakToBas YyactoTa, My 24

o3y

256%8 6uT
[lporpamm

12Kx8 6uT (Flash)
[aHHbIX

2Kx8 6uT (EEPROM)

MamsaTtb

Obbem agpecyeMon namsT 64 Kbant
WHTepdelicsl SPI, UART
PekoMeHAaLMmW No NporpaMMHbIM
1 annapaTHbIM CPeACTBaM OTNAfKM:
HanpshxkeHve nuTaHus, B 5(+10 %)

1. IHCTpyMeHTanbHble CpeAcTBa

BJ19 MUKPOCXEMbI MOCTaBSAOTCA

000 «PuUToH», I. Mockaa. Mpwn Tok noTpebneHmns, MA 25
3aKase Heobxo4MMO yKa3blBaTb

TWN aHanoroB paspaboTaHHOW

MUKPOCXeMbi (ATBIS8253 dnpMbi [yana3oH pabounx Temnepatyp,’C -60 + +85
Tun kopnyca H16.4828
Py 5133.48-3
DYHKLUMOHANbHbIE aHanorv (MpoToTunbI) AT89S8253 (Atmel)
AEAP.431280.286TY

OBostiaeinelly AESIP431280.286-02TY

14




MUKPOKOHTPOMNMEPDLl 8-PA3PAAHBIE

1882BM1T

MUKpPOKOoHTponnep c MN3Y Tuna Flash
CO BCTPOEHHOW CUCTEMOWM 3aLNTbI AAaHHbIX

OMUCAHUE:

8-pa3psiaHbli  MUKPOKOHTPONIEP NpefcTaBaseT Ccobol BbICOKONPOW3BOAM-
TeNbHbLIV MyNbTUUHTEPMENCHbI NeprdepuinHbIiA CONPOLLECCOP W BKIIOYaET B
cebst nporpaMMmpyemblii MUKPOKOHTPOsIep ¢ BAOKaMM 3HEPTrOHEe3aBUCKMMOMN
naMaTv 1 60abWOe KONMYECTBO pa3HOObpa3HbIX nHTepdericos. B conpouec-
cope obecneyeHa noaaep)Ka anropuTMOB 3aLMTbl AaHHbIX, ONMcaHHbIx B TOCT
28147-89.

MWKPOKOHTPONIEP COBMECTMM MO CUCTEME KOMAHS 1 MO MYHKLMOHANBHOMY Ha-
3HAYEHWIO BbIBOMIOB C @aHanorMyHbIMK ycTporicTBamMn cemerictea 80C51.

MpuMeHseTcsa Kak as cConpskeHUs Mexay uHTepdeicamm pas/inyHbIX TU-
noB B ceTAX o6MeHa nH¢opMaumein, TaK U g8 YNpaB/ieHUs BHELWWHUMMU ne-
pudepuitHbiMu yctpoiicteamu (ALM, LIAM, KapTbl NaMATU U T.4.) NO 3aWu-
LWeHHbIM KaHa/laM CBAI3U.

TEXHUYECKUE XAPAKTEPUCTUKN:

APXMUTEKTYpa 1 CUCTEMA KOMaHA, MCS-51

TakTOBas YactoTa, My 24

o3y

256x8 6uT
[porpamm

32 KbanT (Flash)
[aHHbIX

4 K6anT (EEPROM)

MamaTb

O6beM agpecyemont namsaTu o4 K6a'Z'T (komarp),
64 K6anT (naHHbIx)
UART-2, SPI-2, 12C,
VHTepdelich LIN FOCT P 52070-2003
(MIL-STD-1553B)

HanpshkeHvie nuTanus, B 3,3 (+10 %)
[viHamuyeckunii Tok noTpebrnenus, He bonee, MA 120

[nanasoH paboumx Temnepatyp,’C -60 ++125

Tvin Kopnyca 4203.64-1
DYHKUMOHaNbHbIE aHanorv (MpoToTuMbI) AT8958253 (Atmel)
0603HayeHne TY AE5IP.431280.909TY
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OT/INMUTE/IbHbIE
OCOBEHHOCTMU:

« BCTpoeHHas namMsaTb NporpaMm
(Flash)

. BCTpOQHHaﬂ MaMATb JaHHbIX
(EEPROM)

 BcTpoeHHas cncrema 3awmThl
BAHHbIX

COEPbI MPUMEHEHUA:

PekomeHpaumn no nporpaMMHbIM
M annapaTtHbIM CpeacTBaM OT/IaAKN:

1. Mporpammatopsl ANs
Mukpocxembl: Phyton ChipProg-48,
ChipProg-ISP, USB-nporpamMmaTtop
OAO «HUN3T» KO /1.301411.247.




OT/INNMUTE/IbHbIE
OCOBEHHOCTMU:

« Tpu 16-pa3psiaHbix Talimepa/
CHETYMKA

+ [19Tb KaHaI0B NPOrPaMMIPYEMOroO
MaCCMBa CHETHYMKOB

« [lapameTpbl CMeLUCcTOMKOCTI:
7M1, -6Y, TW - 2%6Y,,
T.W,-4x4Y_,7.C, - 6Y

c

7.C,- 2x4Y,,

7K, -2K 7K, - 1K, 7/, -

COEPbI MPUMEHEHUA:

MUKPOKOHTPOMANEPDLl 8-PA3PAAHBIE

1830BE32y

MWUKPOKOHTPOIEP C YCTOMYNBOCTbIO
K cneunanbHbiM BHEWHUM BO34ENCTBY WM
dhakTopam 6e3 MN3Y ¢ MmaxxopupoBaHuem O3Y

ONMUCAHUE:

8-pa3psiAHbli MUKPOKOHTPOMNEP MNOAHOCTbIO COBMECTVIM MO BbIBOAAM U CHCTe-
Me KOMaHf C CepUiHO BbinyckaeMmbiMu B Poccuiickoin depepali MUKPOKOH-
Tponnepamn H1830BE31 1 H1830BE5S1, KoTOpble SBAAOTCSH DYHKUMOHANbHBIMY
aHanoramu pas3paboTaHHbIX MUKPOCXEM.

MpuMeHsieTca BO BCTPOEHHDIX LU POBbIX CUCTEMAX YNpaBieHUsA KOMNJIeK-
camu paguocBs3U, BCTPOEHHbIX LU POBbIX CUCTEMaX ynpaBieHus, 6opTo-
BOW amnmnapaTtype, CpefcTBaX OMOBeLieHus, A5 ynpassieHus poboTtorex-
HUYECKUMU KOMI/IEKCAMU, B CUCTEMAX aBTOMATU3aLMM TEXHONOrMYEeCKMUX
npoLeccoB, B CMCTEeMaxX aBTOMaTU3UPOBAHHOIO YNpaB/ieHUs 3/1IeKTponpu-
BOJ,0M, OPrTEXHUKE, BbIMUC/IUTE/IbHOI TEXHUKE, TeJIEKOMMYHUKALMOHHOM
TEXHUKE U T.MN., K KOTOPbIM NpeabsABAI0T BbiCOKUe Tpe6oBaHUs npu pabo-
Te B YC/IOBUSAX CMeLuasibHbIX BHELWWHUX BO3AEUCTBYIOLWUX (haKTOPOB.

TEXHUYECKUE XAPAKTEPUCTUKN:

APXUTEKTYpa 1 CUCTEMA KOMaH[ MCS-51
TakToBas YyactoTa, My 12

[amsThb (C TPOMHbBIM pe3epBrpOBaHeEM) 03V 256x8 6uT
ViHTepdelcsi UART
HanpshkeHve nuTaHus, B 5 (£10 %)

Tok noTpebneHns, MA 25

[nanaszoH paboynx TemnepaTtyp,’C -60 ++85

Tvin Kopnyca H16.48-2B

DYHKLMOHabHbIE aHanorn (MpoToTumMb) TH87C51FA-33 (Intel)

O6o3HayeHve TY AEAP.431280.378TY
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MUKPOKOHTPONNEPLl 8-PA3PAAHBIE

1830BE32AY

MUKPOKOHTPONNEP C YCTOMYNBOCTBIO
K cneunanbHbiM BHEWHWUM BO3AENCTBY WM
dakTopam 6e3 M3Y ¢ MmaxxopupoBaHuem 03Y

OMNCAHMUE: OTINMUTE/IbHbIE
OCOBEHHOCTMU:
8-pa3psaHbIA MUKPOKOHTPO/INEP NMOHOCTHI0 COBMECTMM MO BbIBOAAM, CUCTEME
KOMaH/, C CepuUIiHO BbiNycKaembiMK B Poccunitickoin denepaumv MUKPOKOHTPON- + Tpu 16-pa3psHbIX Tarimepa/
nepamn H1830BE31 n H1830BES1. CYETYMKA

« [19Tb KaHa10B NPOrpaMmMUpPyemMoro
Otnndaetcs ot 1830BE32Y HanpsheHneM NUTaHna 1 NOBbILWEHHOW 4aCTOTOMN. MacCMBa CYETUMKOR

« [lapaMeTpbl CNeLCTONKOCTH:
M -6Y, T, - 2x6Y,,
TN, -4x4Y , 7.C-6Y, 7.C, - 2x4Y,,
7K, - 2K T.K,- 1K 7.1, - 0,3x3P

MpumeHseTcs BO BCTPOEHHbIX LU POBbIX CUCTEMAX YNIPaB/I€HUSA KOMI/IEK-
camMu pagnoCBA3U, BCTPOEHHbIX LUMPOBbIX CUCTEMaX yrpaBieHus, 6opto-
BOI1 annapaType, CpeACcTBaX ONOBELLeHUs, BbIYUC/IUTENIbHON TEXHUKe, Te-
NeKOMMYHUKaLMOHHOIN TEXHUKE U T.N., K KOTOPbIM NPeAbsBASIOT BbICOKME
Tpe6oBaHus Npu paboTe B YC/IOBUSAX CMeLMaNbHbIX BHELUHUX BO3AEUCTBY-
oWUX PaKTopoB.

TEXHUYECKUE XAPAKTEPUCTUKN: COEPbI TPUMEHEHUA:

ApPXUTEKTYpa M CUCTEMA KOMAHL, MCS-51

TakTOBas YactoTa, My 16

MamsTh (C TPOVHbBIM pe3epBrpoBaHeM) 03Y 256x8 6uT
VHTepdelichl UART

HanpshkeHvie nuTanHus, B 3,3 (+0,3)

Tok noTpebnexus, MA 25

[vana3oH paboyunx Temnepatyp,’C -60 ++85

Tvin kopnyca H16.48-2B
DYHKLMOHaNbHbIE aHanorn (MpoToTUMbI) TH87C51FA-33 (Intel)
Obo3HaveHne TY AEAP.431280.378TY
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MUKPOKOHTPOMNNEPL 8-PA3PSAAHDIE

1887BET7T

MUKPOKOHTponnep c RISC-apxutekTypomn
M BHYTPUCUCTEMHO NPOrpaMMUpyemMoim
naMaTblo Nporpamm 128 K6ant

OT/INMUTE/IbHbIE OMMUCAHMUE:

OCOBEHHOCTMU:

8-OUTHbII MUKPOKOHTPOMNEp NOCTPOeH Ha b6a3e RISC-apxuTexTypsl, ¢ 128 Kb

« [1Ba 8-pa3psaHbIx Taimepa/ 3HEeproHe3aBMCKMMON NaMsATU NPorpaMm, 4 Kb 3HeproHe3aBMCMON NaMATV AaHHbIX,
cYyeTYmKa 4 Kb BHyTpeHHel onepaTnBHON NaMsATH, C BO3MOXHOCTbBIO MOAKMOYEHUS BHELL-

+ [1a 16-paspAaHbIx TaliMepa/ Hell onepaTVBHOK NaMATK 06beMOM A0 64 Kb.

cYeTYmKa UMYy
MpumeHsieTca B cucteMax npuema, nepegaum u o6pa6orku uHdopmaumu,

» HeTbipe nocneAoBaTenbHbIX BCTPOEHHOrO YNPaB/IeHUs U B aBTOHOMHBIX Heo6C1y)KMBaeMbIX annaparax.
nopTa BBOAa/BbIBOAA

« IHTepdenc JTAG

+ 10-pa3psiaHbIl 8-KaHanbHbIA AL

« HeTbIpe kaHana 6noka WM

+ 8-pa3psiAHbIM CTOPOXEBO
Tanmep (WDT)

o TEXHUYECKUE XAPAKTEPUCTUKMN:

+ AHanoroBbIN KOMMapaTop

» LLlecTb peXx1MMOB MOHVIKEHHOIO
3HepronoTpebneHus ApPXMTEKTYpa 1 CYCTeMa KOMaH/, RISC

« [9TbaeCAT TpY NMHUKM BBOAA/ TakTosas yacTota, MIy 16 My npu Un = (5,0 + 10%) B; He
BbIBOJA 06LEro HasHayeHus 6onee 8 MI'u npu Un = (3,3 +10%) B

Cratuyeckoe O3Y (BHYTP.)
4 Kbaint

BHewHee ctaTtnyeckoe O3Y

COEPbI MPUMEHEHUA: 64 K6alit

[MamaTb
M3Y nporpamm (EEPROM)
128 Kbant

M3Y naHHbix (EEPROM)
4 K6ant

MHTepdelce SPI, TWI(12C), USART -2

PekoMeHAaLMM Mo NPOrpamMMHbIM ) )
1 annapaTHbIM CPEACTBAM OTNAAKM: HanpshkeHne nutaHus, B (3,3+10%) B; (5,0 + 10%) B

1. USB-nporpammatop MaKcyManbHbIM AMHAMUYECKN TOK 50
K®O1.301411.247 notpebnenus, MA

2. MakeTHO-0TNago4Has nnata
K®[A/1.301411.243

[vanasoH paboyumx Temnepatyp, °C -60 ++85
3. Mnata-nepexogHuK ans
oTnagoyHoro komnnekta ATSTK600
C MUKPOKOHTposinepom 1887BE7T Tun kopnyca 203642
K®/1.441461.011
A Obo3HayeHve TY AESAP.431280.910TY
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MUKPOKOHTPO/TNEPbLl 8-PA3PAAHBIE

1887BE4Y

MUKPOKOHTponnep c RISC-apxuTtekTypomn
M BHYTPUCXEMHO NMPOrpamMMmpyeMON
namMsiTblo nporpamm 8 K6anT

OMUCAHUE:

8-pa3psaHbIA MUKPOKOHTPONNEp NOCTPpoeH Ha ba3e RISC-apxuTekTypbl, ¢ 8 Kb
SHeproHe3aBMCUMMOW NamaTu Nporpamm, 1 Kb 3HeproHe3aBUCMMON NamMaTU AaH-
HbIX, 512 GaliTamy BHyTPeHHel onepaTtuBHoM namaTi. OCOBEeHHO NepcrneKTUBHO
MCNOMb30BaHMe B NOPTATMBHOW HOCKMMOM annapaType u npubopax, MerLmx
KECTKMEe OorpaHuyveHus Nno COOTHOWeHWD bbicTpoaeicTBue / noTpebnsemas
MOLLHOCTb / CTOUMOCTb.

MpumMeHsieTca pNAs ynpaB/ieHUss PO6OTOTEXHUYECKUMM KOMIMJIEKCaMu,
B CUCTeMax aBTOMaTM3aLUU TEXHONIOTMYECKUX MPOLeCccoB, CucTemMax
ABTOMATU3MPOBAHHOIO YMNpaBJ/ieHUS 3J/IEKTPONPUBOAOM, OPrTexHuke,
BbIYUC/IUTE/IbHON TEXHUKE, TeJIEKOMMYHUKALMOHHOM TEXHUKeE.

TEXHUYECKUE XAPAKTEPUCTUKMNU:

ApPXUTEKTYpa ¥ CUCTEMA KOMaHA, RISC

He bonee 16 MI'y,
npu U,=5,0 B (+10%)
He bonee 8 My,

npu U,=3,3 B (+10%)

TakTOBas YactoTa, My

o3y
512x8 6yt
MamsTe n3y nporpamu (EEPROM)
8 Kbant
M3Y naHHbix (EEPROM)
1 K6aiiT
ViHTepdelcs USART, SPI, TWI
HanpsikeHuve nutaHus, B 22 el
! 5,0 (+10%)
MaKcMManbHbI AVHAMUYECKUIA TOK 30
notpebneHus npu 5,5 B, MA
[nana3oH paboymx Temnepatyp, °C -60 + +85
Tvin kopnyca H16.48-2B
O6o3HayeHve TY AESAP.431280.537TY
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OT/INMUTE/IbHbIE
OCOBEHHOCTMU:

« [IBa 8-pa3psiaHbIx TaiMepa/cyeT-
YMKa
+ 16-paspsiaHbIiA TaMep/CHETHMK

« Tpu nocneoBaTebHbIX NopTa
BBOAa/BbIBoAa (USART, SPI, TWI)

+ 10-pa3psaHbii 8-kaHanbHbIMA AL

+ YeTbipe kaHana 6moka WM

+ 8-paspsiAHbIN CTOPOXKEBOM
Tanmep (WDT)

+ LLlecTb peXMMOB MOHMXEHHOTO
3HepronoTpebneHus

+ AHanoroBbI KOMMNapaTop

« HeTblpe 8-pa3pagHbix nopTa
BBOfa/BbIBOAA 00LLEro
Ha3HaYeHns

COEPbI MPUMEHEHUA:

PeKOMeH,EI,aLll/IVI no nporpaMmMHbIM
M annapaTtHbIM CpeacTBaM OT/IaAKN:

1. MakeTHO-0TIaf0YHasa nnaTa
K$[/1.301411.243

2. ApanTep ANns NOAKN0YeHUs
MUKPOCXEM K CTaHAAPTHbIM
nporpammatopam HNN3T48-
DIP40TP

3. USB-nporpammatop
K®[O/1.301411.247

_—_— e e e e = = = = === =y




MUKPOKOHTPO/INEPbLl 16-PA3PAAHBIE

1874BE10AT

MUKPOKOHTpoNnep ¢ hyHKUNen obHapyx eHuns
M UCMPAB/IEHUSA OWNOOK BHELIHEN/BHYTPEHHEN
NaMsATU N NOBbILLEHHOM CMELCTOMKOCTbIO

OT/INMUTE/NIbHbIE ONMNCAHMUE:

OCOBEHHOCTMU:

16-pa3psaaHblii MUKPOKOHTPONEp ¢ MHOroKaHanbHbIM AL, nHTepdencamm

FOCT P 52070, SpaceWire, JTAG 1 yHKLMEN OOHaPYKeHUS 1 UCNPaBNeHNs OWK-

« [1Ba 32-pa3psaaHbix nopTa HOKBHeWHEN NaMATH ANS NOCTPOEHU S BbIYMCANTENbHBIX U YN PABASIOLMXCUCTEM,
BBO[a-BbIBOA IKCNYATUPYHOLLMXCS B YC/IOBYMSX BO3AENCTBIS CnelyanbHbix (hakTopoB.

+ Pa3psiiHOCTb AaHHbIX — 32 61T

« [1Ba 64-pa3psaHbix Tamepa/
cyeTyuKa

YBennueHa Nnpoun3BoanTENbHOCTb NMYTEM Nepexoaa Ha 32-paspsaHyto WNHY fAaH-
HbIX, fobaBnenus 32-butHoro AJ1Y 1 HoBoro Habopa komaHa. BBegeHa noacu-

« lllecTb kaHanoB 6noka LM cTeMa apudMeTNYECKNX KOMaH/, BbIMOMHIEMbIX 338 OAMH TaKT.

+ 14-pa3psiaHblli 16-KaHanbHbIN
AL

+ 32-paspsiAHbIf CTOPOXKEBOW
Tanmep

» Mogynb otnagku DEBUG UNIT
C gocTyrnoM Yepes JTAG

YBenu4eHa paspsaHoCTb OCHOBHOIO /st MUKPOKOHTpoepa uHTtepdeiica obpa-
LLIEHWIA K BHELLIHEN naMsaTy 10 32 61T, [lobaBneHa noaaepxKa onepauuii C nnagato-
liev Toukowt IEEE-754 c oauHapHo (32 61Ta) 1 ABOMHOM (64 B1Ta) TOYHOCTBIO U AP.

MpuMeHsieTca B cpeacTBaxX U3MepeHus, cBA3un, HabnogeHus, 6esonacHo-
CTU, aBTOMaTU3aLUM NMPOU3BOACTBA, MegULUMHe, JHepreTuke, NPoMbliLl-
JNIeHHOCTU, B TOM YUC/1e B 3/IEKTPONPUBOAAX, a TAKXKE Pa3/IMYHbIX CUCTeMaX
ynpaB/ieHus, paboTaloLWmX B YCJIOBUSIX C MNOBbILWEHHbIMU TPe6oBaHMAMM K
cneuBo3gencTBuaM.

+ BIOK BbICOKOCKOPOCTHOTO
BBOAa-BbiBoAa (HSIO)

« CepBep nepudepuiiHbIx
TpaH3aKuui (PTS)

« BNOK BblYMCNEHMI C MNaBaloOLIEN
3ansTor (FPU)

TEXHUYECKUE XAPAKTEPUCTUKN:

* TP peXxnma NOHMKEHHOIo

noTpebnexus
« [IBa 6/10Ka UMMYALCHBIX
KBaapaTypHbix Aexoaepos (QEP) ApXUTEKTYpa 1 CUCTEMA KOMaH, CISC+RISC 32 bit
- [MopT otnagkm JTAG
TakToBas YyactoTa, Ml 66

BHyTpeHHee O3Y (PSRAM) 4K x 8

MamsaTb Pernctposoe O3Y
32Kx 8
Obbem agpecyeMol namsTm 4Ix8 6ut

SPI-2,12C, UART-4, JTAG,
FOCT P52070-2003

ATERapEnIe (MIL-STD-1553B), SpaceWire,
ARINC 429
HanpshkeHve nuTaHus, B 3,3 (+0,3)

[yHaMnYecKnii TOK NoTpebneHuns, MA
[nanasoH pabouynx TemnepaTtyp,’C

Tun kopnyca

®YHKLMOHaNbHble aHanoru (MpoToTHMbI)

0Obo3HayeHne TY
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He 6onee 300

-60 ++125

MK 4250.208-1

UT80C196KDS (Aeroflex)

AEHB.431280.297TY



MUKPOKOHTPO/TNEPBl 16-PA3PAAHBIE

1874BE36

MUKPOKOHTpPOJ/Iep C MacoYHbIM M3V n AL

OMNCAHMUE: OTINMUTE/IbHbIE

OCOBEHHOCTMU:
16-pa3psaHbIi  MUKPOKOHTPONNEp MNpeacTaBnser coboli OfAHOKPUCTANbHYHO
MUKPOCXeMY C BHYTPeHHel MporpaMMHolr namaTbio obbemom 8 Kb6awT. + PaspsgHocTb AJ1Y — 16 6uT

MI/IKpOKOHTpOﬂ]'Iep coBMeCTUM C aHaNlornM4yHbIMK yCTpOIZCTBaMI/I cemencTaa

« BCTpoeHHasd maMaTb MporpamMm
83C196KB-12 (Intel). p porp

« CTopoxeBoi Tarimep (WDT)

MpumMeHsieTcs B cuCTeMaX YMpaB/ieHUS U AUArHOCTUKU aBTOMOGM/IbHBIX + 10-paspagHblil 8-KaHanbHbIn AL
aBurateneit. B 06,1acTu NpoMbILLIIEHHOTO NPOU3BOACTBA MUKPOKOHTpPOIIEp

MOXeT 6bITb UCMO/Ib30BaH Anga ynpaenieHus pOGOTOTeXHM'-IeCKMMM KoMMnJiekK- * Brox WM

caMu, B CcuCTeMax aBToMaTuU3auunU TEXHOJZIOrM4YeCKUX npoueccoB, B CUcte- « Bnok BbICOKOCKOpOCTHOIZ

Max aBTOMaTU3MPOBAHHOrO YrpaB/IeHUSA 3/IeKTPONPUBOAOM, OPrTexHuKe, CUCTEMbI BbIBOPKI/CpaBHEH S

BbIYUC/IUTE/IbHOM TEXHUKE, Te/IEKOMMYHUKaLMOHHOWN TEXHUKE. (HSIO)

* [19Tb 8-paspsgHbIX MOPTOB
BBO/a/BblBOAA

« [1Ba 16-pa3psaHbIx TanMepa/
cyeTymMKa

TEXHUYECKUE XAPAKTEPUCTUKNU:

APXUTEKTYpa ¥ CUCTEMA KOMAHA, MSC-96
COHEPblI NTPUMEHEHUA:
TakToBas YactoTa, My 20
o3y
NamsiTe 232x8 but
M3Y (Mmaco4Hoe)
8Kx8 6yt
Obbem agpecyeMoit namsTu 64 Kbaiit
MHTepdeics! UART
HanpshkeHvie nuTanus, B 5 (+10 %)
PekoMeHpaaLmMmn no nporpaMmmHbIM
MaKcrManbHbIA TOK NoTpebneHus, MA 100 cpeacTBaM:
MNporpamHas cpepa Project-96,
[vana3oH paboyunx Temnepatyp,’C -60 ++85 nocrasnsiemast 000 «PUTOH»
(r. Mockaa)
Tvin Kopnyca 4235.88-1
DYHKLUMOHaNbHbIE aHanorn (MpoToTumb) 83C196KB-12 (Intel)
O6o3HayeHve TY AESAP.431280.169TY
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MUKPOKOHTPO/INEPbLl 16-PA3PAAHBIE

J11874BE36

MUKPOKOHTPOJINEpP C MacoYHbiM MM3Y n AL

OT/INMUTENIbHDbIE OMUCAHMUE:

OCOBEHHOCTMN:

16-pa3psaHbli  MUKPOKOHTPONMEP NpeacTaBnseT cobolt OfHOKPUCTANbHYIO
MUKPOCXeMy C BHYTPeHHell MporpaMMmHoli namaTbio obbemom 8 Kb6alT.
MUKPOKOHTpONNEp COBMECTVMM C aHaforM4yHbIMU YCTPOMCTBaMM CeMencTBa
83C196KB-12 (Intel).

« PazpsipHocTb A/TY — 16 61T

+ BcTpoeHHas namsTb nporpamm

« CTopoxeBoli Taimep (WDT)

anMeHﬂeTCﬂ B CUCcTeMax ynpaBieHUa U QUarHoCTuku ABTOMOGUbHbIX
ABurareneil. B 061acTu NpombiLL/IEHHOrO NMPOU3BOACTBA MUKPOKOHTPOI-
nep MoxeT 6bITb UCMONB30BaH A/A YyNpaBieHUss po60TOTEXHUYECKUMU
« Bnok BbICOKOCKOpOCTHOVI KOMMNJieKCaMUu, B cUCTeMax aBToMaTusalnun TeXxHosiorm4eCKux npoueccos,
CUCTeMbl BbI60pKI/I/CpaBHEHVIﬂ B CUCTeMaxX aBTOMATU3UPOBAHHOIO YynpaB/ieHUA 3NeKTponpusogoMm,
(HSIO) OprTexHuKe, BbIYUC/IUTESIbHOWN TEXHUKE, TeJIEKOMMYHUKALMOHHOM TEXHUKe.

+ 10-pa3psiaHbIl 8-kaHanbHbIA AL

« bnok LM

« [19Tb 8-paspafHbIX MOPTOB
BBO/a/BblBOAA

« [1Ba 16-pa3psaHbix Taimepa/
CYeTYMKa

TEXHUYECKWE XAPAKTEPUCTUKWN:
COEPbI MPUMEHEHUA:

ApPXMTEKTYpa 1 CUCTEMA KOMaHA, MSC-96
TakToBas vyactoTa, My 20
o3y
NamsTo 232%8 6UT
M3Y (MacoyHoe)
8Kx8 61T
O6bem agpecyeMon namMsaTu 64 Kbant
PekomMeHAaLMY Mo NPOrpaMMHbIM Wntepdeticsl UART
cpeacTBam:
N[PRITRELTEREE GRErpl el HanpshkeHne nuTaHus, B 5(+10 %)
nocrasnsemas 000 «PUTOH»
(r. MockBa)
MaKc1ManbHbIi TOK NoTpebneHuns, MA 100
[nana3zoH pabounx TemnepaTtyp,’C -60 ++85
Tun Kopnyca 6108.68-1
®yHKLMOHasbHbIE aHanoru (MpoToTunbI) 83C196KB-12 (Intel)
0603HaveHne TY AESIP.431280.169TY
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MUKPOKOHTPO/TNEPBl 16-PA3PAAHBIE

1874BE76T

MUKpPOKOHTponnep c AUT
N OQHOKpPATHO nporpamMmmupyemMoim MN3Y

OMUCAHUE:

16-pa3psaHbIi MUKPOKOHTPOIEp WMMEET apxXMTEKTypy, OPUEHTUPOBAHHYO
Ha co3faHune ynpaBasiowmx cucTeM, MYHKUMOHUPYIOWNX B PDEXUME pPeasnbHO-
roO BPEMEHW C BO3MOXHOCTbHIO afanTauuu n MoavduKaumy nof KOHKpPEeTHble
NpuUnoxeHns. Hanuune cpenacts MHCTPYMEHTanbHOM OTNafaKu obecnedvvBaet
Kak 3dpeKTBHOE NMPOEKTUPOBaHMe CUCTEM Ha OCHOBE MUKPOKOHTPO/IEpPa,
TaK 1 BO3MOXHOCTb CMEHbI anropyTMa paboTsl Npu co3aaHun MoamduKaumi
CUCTEM.

MUKPOKOHTPOANEP COBMECTMM MO CUCTEME KOMaHA ¥ Mo DYHKLUMOHANBHOMY
Ha3Ha4YeHMto  BLIBOAOB C  aHaNOTMMYHbIMK  YCTPOMCTBAMU  CEMENCTBA
TN87C196KC-20 (Intel).

MpumMeHsieTca B LUGPOBbIX CUCTEMAX yNpaBJ/ieHUs pa3/IMYHOM annapary-
poii, B TOM YKCJ/Ie CU/I0OBOI 3/IEKTPOHUKOWU U aBTOMOGU/IbHOW TeXHMKOM.

TEXHUYECKWUE XAPAKTEPUCTUKMU:

APXWUTEKTYpa 1 CUCTEMA KOMaHJ, MCS-96
TakToBas YactoTa, My 20

03y
NamsTs 488x8 6uT

M3Y (tun OTP ROM)

16Kx8 6ut
O6beM agpecyemont naMsaTu 64 Kbant
ViHTepdelcel UART
HanpshxeHne nuTaHus, B 5(+10 %)
MaKcrManbHbIA TOK NoTpebaexns, MA 100
[vana3oH paboyunx Temnepatyp,’C -60 ++85
Tun Kopnyca 4235.88-1

®YHKLMOHaNbHbIE aHanorn (MpoToTumnb) TN87C196KC-20 (Intel)

0Obo3HaueHne TY AESIP.431280.346TY
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OT/INMUTE/IbHbIE
OCOBEHHOCTMU:

+ PaspsgHocTb AJ1Y — 16 6uT

« MocnepoBaTenbHbIV MOPT BBOAA/
BbIBOJA

+ 10-pa3psiaHbIv 8-kaHanbHbIn AL
« Cropoxesoit Tarimep (WDT)

+ YCTPOWMCTBO BbICOKOCKOPOCTHOTO
BBO/1a/BbIBOAA MMMYNbCHbIX
curHanos (HSIO)

« Tpu KaHana 6noka LNM
« MepudepuiiHbiii cepsep (PTS)

« [1Ba 16-pa3psaHbIx TanMepa/
cyeTymMKa

COEPbI TPUMEHEHNUA:

@ © ®

PeKOMer,aLI,MVI no NporpamMmMHbIM
nannapaTtHbIM CpeacTBaM OT/IaAKN:

1. Mporpammatopbl A1 Nporpam-
MUPYeMOro BapuaHTa MUKPOCXeMbl
1874BE76T: MOryT NCMOb30BaTbCA
nporpammaTopsl Tvna ChipProg,
ChipProgt, PicProg+ 000 «®UTOH»,
r. MockBa. pu 3aKka3e Heobxoau-
MO YKa3blBaTb TUM MUKPOCXEMBbI.
N3penne 1874BET76T nmeetcs B
nepeyHe NoAAepPXX1BaeMbIX MUKPO-
cxeM. [lepexofHu1K ¢ 88-BbIBOAHOIO
Kopnyca 4235.88-1 Ha DIP - kopniyc
A5 NOAKIOYEHUSA MUKPOKOHTPO-
nepa 1874BE76T kK nporpamMmmaTopam
nocraensetca AO «HUNIT».

2. IHcTpyMeHTanbHble cpefcTBa Ans
MUKpocxeMbl noctasastoTcs 000
«®PUTOH», I. MockBa. [pu 3aKase He-
06X0A1MO yKa3biBaTh TUM aHANoroB
MMC (8xC196KC-20 cbmpmbi Intel).




OT/INNMUTE/IbHbIE
OCOBEHHOCTMU:

+ 12-pa3psaHblin 12-KaHanbHbIM
AL

« Tpy kaHana 6noka WM
s [MopT otnagkn JTAG

« [1Ba 16-pa3psaHbIx Taimepa/
cYeTYMKa

« CTopoxeBol Taimep (WDT)
« MepudepuiiHbil cepsep (PTS)

+ BNOK BbICOKOCKOPOCTHOrO
BBOfAa/BbIBOAa HSIO

« [lapameTpbl CNeuUCcToNKOCTI:

TN, T, -5Y, 7M. -0,5%5Y,,
T, TV, -2x2P,7.C - 5Y,,

MUKPOKOHTPO/INEPbLl 16-PA3PAAHBIE

1874BE71T

MUKPOKOHTpOANEp
C NOBbILWEHHON CMEeLCTONKOCTbIO

ONMUCAHUE:

16-pa3psaaHbIA MUKPOKOHTPOINIED UMEET apxXmTEKTYpY, OPUEHTUPOBAHHYIO Ha
co3faHue ynpasastoLmx cMctem, GYHKLUVOHVPYIOLWYMX B PEXIMIME peanbHoro Bpe-
MEHM C BO3IMOXHOCTbIO afanTaumm v MoanduKaumm nog KOHKpeTHbIe Npuio-
HKeHns. B MUKPOKOHTPO/Iepe pean3oBaHa noaHas nporpaMmHas cCosMecTu-
MOCTb C NpUMeHseMbIM cepuniiHbiM MK 1874BEOST.

MUKPOKOHTPOANED COBMECTMM MO CUCTEME KOMAH/ C aHanoruyHbIMK yCTPOi-
cTBamu cemencTea TN87C196KC-20 (Intel).

MpumeHsieTca B uudpoBol annapaType ynpaBleHUs 3JieKTpopaBurarte-
naMu, cpeacTBax paguosiokalMm U apyroi annapaTtype C NoBbIlWEHHbIMU
Tpe60oBaHUSAMU MO CTOMKOCTU K CreuuanbHbiM BHEWHUM BO3[eNCTBYIO-
wum pakTopam.

7.C,-5Y,, TK - 0,5x2K, T.K, - 0,5%1K

TEXHUYECKUE XAPAKTEPUCTUKMN:

COEPbI MPUMEHEHUNSA:

PekoMeHAaLMM NO NPOrpPaMMHbIM
1 annapaTHbIM CPeACTBaM OT/1aAKM

Mporpammatopbl ans
nporpamMMmnpyemMoro BapuaHTa
MUKpocxembl 1874BE71T:

1. MakeTHO-0T/1Ial04Has naaTa
K®[/1.441461.005 (cocTas:
OCHOBHasi n1aTa ¢ pa3bémamu
nopToB BBOJA/ BbIBOAA M MAaKETHbIM
nonem)

2. JTAG-3mynsTop JEM-96

3. IHcTpymeHTanbHble cpeacTBa
ans Mmukpocxembl: CodeMaster-96
AO «<HUWNIT»

APXUTEKTYpa 1 CUCTEMA KOMaH[

TakToBas vyactoTa, My

MamaTs

Obbem agpecyeMon namsT

WHTepdelicsl

HanpsikeHne nutaHus, B

MaKkcrManbHBbI TOK NoTpednexns, MA

[nana3oH paboywvx TemnepaTtyp,’C

Tun kopnyca

DyHKLUMOHabHbIE aHanoru (MpoToTunbI)

0Obo3HayeHne TY

24

AMSC-96

24

Perncrposoe O3Y
2024x8 6UT

64 KbanTt

12C, UART-2, SPI, Space Wire,
FOCT P 52070-2003
(MIL-STD-1553B)

3,3 (£10 %)

160

-60 + +85

4235.88-1

TN87C196KC-20 (Intel)

AESP.431280.903TY



MUKPOKOHTPO/TNEPBl 16-PA3PAAHDBIE

1874BE7T

MUKPOKOHTpOep
C NMOBbILWEHHOWN CNELCTONKOCTbIO

OMUCAHUE: OT/INMUTE/IbHbIE
OCOBEHHOCTMU:

16-pa3zpsHbIi MUKPOKOHTPOIEP UMEET apXUTEKTYpY, OPUEHTMPOBAHHYIO Ha
cozfaHue ynpapastoLmx cMcTem, GYHKUVOHVPYIOLLYIX B PEXVIME peasibHOro Bpe- + 12-pa3psaHblii 16-KaHanbHbI
MEHM C BO3MOXHOCTbIO afanTaumm v MoanduKaumMm nog KOHKpeTHbIe Npuo- ALM

XeHus. B MUKPOKOHTPONIepe peanmn3oBaHa nosHas nporpaMmHas COBMeCTu-

. « Tpyv kaHana 6noka WM
MOCTb C MPUMeHsAeMbIM cepninHbiM MK 1874BEOST.

« [1Ba 16-pa3psaHbIx Tanmepa/

MUKPOKOHTPOIIEP COBMECTUM MO CUCTEME KOMaH[, C aHanornyHbIMu yCTPOii- GriErlle

cTBamu cemelictaa TN87C196KC-20 (Intel). « CTopoxeBoit Talimep (WDT)
MpumeHsieTcs B uudpoBoi annapaType ynpaB/ieHUs 3JieKTpogBurare- " Nepudepuitnbii cepsep (PTS)
nsamMu, cpepcTBax pafuosiokaLmMu U Apyroin annapatype c NOBbILIEHHbIMU + BOK BbICOKOCKOPOCTHOMO
Tpe6oBaHUSAMU MO CTOMKOCTM K CMeLMa/ibHbIM BHEWHUM BO3[eNCTBYIO- BBOAa/BbIBoAa HSIO

WM akTopam. « [lapameTpol cneuCToﬁKOCTM:Y.Ml,

T, -5Y, TW,-0,5%5Y, T,

TM,-2x2P,7.C - 5Y,,
7.C,-5Y, 7K -0,5x2K, 7K, - 0,5x1K

TEXHUYECKWUE XAPAKTEPUCTUKMU:

APXUTEKTYpa ¥ CUCTEMA KOMaH[ AMSC-96 COEPbI TPUMEHEHUS:

TakToBas YactoTa, My 24

Perncrposoe O3Y

awate 2024x8 61T
Obbem agpecyeMoit namsTu 64 KbaiiT
PekoMeHaaL 1 no nporpamMMHbIM
UART-2, SPI, 12C, ¥ annapaTHbIM CPeACTBaM OTNaLKM
VHTepdelice Space Wire,
. FOCT P 52070-2003 MporpammaTopsbl AN
(MIL-STD-1553B) MporpaMMMpyemMoro BapuaHTa

MUKpocxeMbl 1874BETT:

1. MakeTHO-0T/Ia04Has naata
HanpsxeHue nutaHus, B 3,3 (x10 %) K®[1/1.441461.005 (COCT?BZ

OCHOBHasl nnata ¢ pa3bémamu

NopToB BBO/AA/ BbIBOfA N MAKETHbIM
MaKcrManbHbIA TOK MoTpebnexns, MA 160 nonem)

2. ICTOMHUK NUTaHus

NHCTpyMeHTanbHble cpeacTBa

[vanasoH paboyumx Temnepatyp,’C -60 ++85 ans Mukpocxembl: CodeMaster-96
AO «<HUNIT»

Tun Kopnyca 4235.88-1

DYHKLMOHaNbHbIE aHanorn (MpoToTuMbI) TN87C196KC-20 (Intel)

Obo3HayeHve TY AEAP.431280.903TY
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OT/INNMUTE/IbHbIE
OCOBEHHOCTMU:

» [INHaMMYyecKmu
KOHUrypupyemas wiHa
AAHHbIX 8 UK 16 6UT

« [19Tb NapannenbHbIx 8-paspsaHbIX

NOPTOB BBOAA/BbIBOAA

« Bocemb 16-paspsagHbix AL
v 14-pa3psaaHbii LAT

« Tpu KaHana 6noka LM

« [1Ba 16-pa3psaHbIx TaimMepa/
CHETYMKA

« CTopoxeBoli Taiimep (WDT)

+ BNOK BbICOKOCKOPOCTHOIO
BBOfAa/BbIBOAa HSIO

« CepBep nepudepuiiHbIx

TpaH3aKuui (PTS)

« BCTpOoEeHHbIN MOofyNb OTNAAKM
(OCDS)

* TPV peXnMa NOHMKEHHOIO
3HepronoTpebneHus
(Idle, Power Down, Slow)

« PeXX1M 31eKTprYecKol
nsonaunmn (ONCE)

COEPbI MPUMEHEHUA:

PekomeHgaLmm no NnporpaMmmMHbIM
M annapaTtHbIM CpeacTBamM OTNagKn

1 MakeTHO-0T/1agoYHas nnata gns
MUKpOKOHTponnepa 1874BE96T
K®//1.301411.215; Agantep JEM-96
2. iHcTpyMeHTanbHble CpeAcTBa Ans
MMC: CodeMaster-96 AO «<HUN3T»3.
MHcTpyMeHTanbHble cpeAcTBa

Anst Mukpocxembl: CodeMaster-96
AO «HUWN3T»

MUKPOKOHTPO/INEPbLl 16-PA3PAAHBIE

1874BE96T

MUKPOKOHTpOJIIEp
CO BCTPOEHHbIM MUKPOMPOLECCOPOM

ONMUCAHUE:

16-pa3psaaHbIA MUKPOKOHTPOINIED UMEET apxXmTEKTYpY, OPUEHTUPOBAHHYIO Ha
co3faHue UMdPOoBbIX YNPaBASOLMX CUCTEM, DYHKUMOHVPYIOWMX B peXmnmMe pe-
anbHOrO BPEMEHM C BO3MOXHOCTbHIO afanTaumnm 1 MoanduKaumm nog KOHKpeT-
Hble MPUIOXKEHUS.

Hanuune BCTpoeHHbIX annapaTHbIX CABUTaTeNs, yMHOXUTENS U AeNUTeNs v BO3-
poclasi MpoV3BOAUTENBHOCTb A4pa NO3BOST UCMONb30BaTh MUKPOKOHBEPTEP
npv peweHnn 3agay 06paboTKM CUrHanoB. Hanmnyme cpeacTs MHCTPYMEHTaNb-
HOWM OTNafKK U BCTPOEHHOro OTNafA04YHOro Modyns obecnedvBaeT Kak addek-
TUBHOE NMPOEKTVPOBaHME CUCTEM Ha OCHOBE MUKPOKOHBEPTEPA, Tak 1 BO3MOX-
HOCTb CMEHbI aropuTMa paboTbl MPU CO3AaHNM MOANDUUMPOBAHHbBIX CUCTEM.

MUKPOKOHTPONEP COBMECTMM MO CUCTEME KOMaH[, C aHanorMyHbIMMK YCTPOW-
cTBamu cemericTea TN87C196KC-20 (Intel).

MpumeHseTca B uudpoBbIX CUCTEMAX YNpaBAeHUs pa3/IMMHON annapary-
poii, CUI0BO 3/IEKTPOHUKOI, aBTOMOGM/IbHON TEXHUKOM.

TEXHUYECKUE XAPAKTEPUCTUKN:

APXUTEKTYpa 1 CUCTEMA KOMaHS AMSC-96
TakToBas YactoTa, Ml'y 33
N3Y (EEPROM)
16Kx16 61T
MamsTb oY
20248 6yt
PaclwwnperHoe O3Y
2048%8 6UT
Obbem agpecyeMoln namsaTy 64 Kbant
HTepdelicsl UART-2, SPI, 12C
HanpshkeHve nuTaHus, B 3,3 (10 %)
MaKkcrManbHbI TOK NOTpebneHns, MA 50
[yana3oH pabounx Temnepatyp,’C -60 ++125
Tun kopnyca 4235.88-1

DyHKUMOHambHbIE aHanorn (MpoToTumnbI) TN87C196KC-20 (Intel)

0603HaveHne TY AESIP.431280.835TY
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MUKPOKOHTPO/TNEPBl 16-PA3PAAHBIE

1874BEST

MUKPOKOHTPO/NEP C NOAAEPKKON anropuTMOB
KOAMpPOBaHUA/AeKoaANPOBaHUS MHbOPMaL UK

OMUCAHUE:

16-pa3psaHbIi MUKPOKOHTPOIEp WMMEET apxXMTEKTypy, OPUEHTUPOBAHHYO
Ha co3paHve UMdPOBbIX YNPaBASIOWMX CUCTEM, DYHKUMOHWPYIOWWX B PEXU-
Me peanbHOro BpeMeHW C BO3MOXHOCTbIO afanTaumm 1 moauduKaumm nopg
KOHKPETHbIE MPUNOKEHNS.

Hanuune cpeacTs MHCTPYMEHTaNnbHOW OTNafKu W BCTPOEHHOMO OTNaAo4HOro
Moayns obecrneynBaeT Kak achMeKTUBHOE NPOEKTUPOBAHME CUCTEM HA OCHOBE
MUKPOKOHTPOMNEPA, TaK 1 BO3MOXHOCTb CMEHbI anropuTMa paboTsl Npu co3aa-
HVUK MoamMdbMKaUMin cucTem. BO3MOXHOCTb TMOKOro ynpaBneHus sHepronoTpe-
6neHneM MUKPOKOHTPOMNEPA MO3BONUT UCMOB30BATh MUKPOCXEMY B KPUTUNY-
HbIX K TOTPEONEHMIO MPUTOKEHNSX.

MUKPOKOHTPONEDP COBMECTMM MO CUCTEME KOMaH[A C aHanornyHbIMu
ycTporicTBamu cemerictea TN87C196KC-20 (Intel).

MpumeHsieTca B UUPPOBLIX CUCTeMaX YMNpaBAeHUA Pa3/IMYuHOMN
annapaTypoii, CUI0BOI 3/IeKTPOHMKOWU, aBTOMOGUIbHOW TEXHMKOM.

TEXHUYECKUE XAPAKTEPUCTUKNU:

APXUTEKTYPa 1 CUCTEMA KOMaHLA, AMSC-96

TakToBas yactoTa, My 40

o3y
2 Kbant

PaclmperHoe oTkntovaemoe O3Y
2048%8 6uT

M3Y (EEPROM)
32 Kbant

MamaTe

O6beM agpecyemoi namMaTy 64 Kbalnt

CAN (caBoeHHbIN),

VinTepdeiice USART, SP1, 12C, LIN
HanpshxeHne nutaHus, B 3,3 (+10 %)
MaKcManbHbIA TOK NoTpebneHus, MA 50

[nana3oH paboyux TemnepaTtyp,’C -60 ++125

Tvn kopnyca 4235.88-1

®YHKUMOHaNbHbIE aHanoru (MpoToTunbI) TN87C196KC-20 (Intel)

0603HaveHue TY AEHB.431280.037TY

27

OT/INMUTE/IbHbIE
OCOBEHHOCTMU:

» [InHammyecKkn
KOHDUryprpyemas WwiHa
JaHHbIX: 8 nau 16 6uT

+ CepBep nepudepuinHbix
TpaH3akuwuii (PTS)

+ [19Tb NapannenbHbIx 8-pa3psiaHbIX
NOPTOB BBOAA-BbIBOAA

« [1Ba 16-pa3psaHbIx Tanmepa/
cYyeTyMKa

« Tpy kaHana 6noka WM

« [eHepaTop nceBAOCAyYaNHbIX
nocneposatensHocTel (MCM)

« Bocemb 16-paspsagHbix AL, oanH
14-pazpsgHsiii LIAM
« TpU pexmMa sHepronoTpebaeHns

+ 16-pa3psaHbliA CTOPOXEBOM
Talimep (WDT)

« Moaynb otnagku (OCDS)

COEPbI TPUMEHEHUA:

PekomeHaaLuy Mo MporpaMMHbIM
1 annapaTHbIM CPeACTBAM OT/IaAKU:

1. MporpammaTopsl Ana nporpammu-
pyemoro BapuaHTta IMC 1874BEST:
MakeTHO-0Tnago4Has nnata

(cocTaB: ocHOBHasi nniata ¢ pasbeémamm
NMopTOB BBOAA/BbIBOAA U MAKETHBIM
rosieM, naaTa Mogy/si C MUKPOKOH-
BepTepom 1874BES8T, nnata mogyns
BHellHel Flash namsTu ¢ 16-pas-
psifHOW WwuHo (32K 16-paspsigHbIx
C/I0B), NNaTa MOAYNel BHeLWHe
Flash namsiTu ¢ 8-pa3psigHoi WuHoOM
(64K 8-pa3psfHbIX CNOB), UCTOYHUK
nUTaHus.

2. IHCTpyMeHTanbHble CpeAcTBa Ans
MMC:CodeMaster-96 AO «<HUUIT»




OT/INNMUTE/IbHbIE
OCOBEHHOCTMU:

+ 16-pa3psaHbIiN LEHTPabHbIM
MpOoLEeccop C 4-X yPOBHEBLIM
KOHBeepoM KoMaHf

« Bnok YMHOXEHUA-HAKOTIEHNA
(MAC)

+ 8/10-pa3psiaHbIlf 16-KaHaMbHbIN
ALM

« lLlecTb KaHanoBs b1oka WM

« TpUauaTh ABa KaHana Moaynei
3axBaTa/cpaBHeHus (CAPCOM)

+ 16-pa3psiaHbii
MHOMOMYHKLMOHANbHBbIV
TalMepHbIN Moayb

 BcTpoeHHas cnucrema otnagkum
(OCDS)

« [lporpamMmupyemblii CTOPOXEBOW
Taimep (WDT)

« [MopT otnagkn JTAG

COEPbI MPUMEHEHUA:

PeKOMeH,qaLU/II/I no NnporpaMMHbIM
M annapaTtHbIM CpeacTBaM OTNagKu:

1. MakeTHO-0T/Ia40YHaa NaaTa
(cocTaB: ocHOBHas nnata

C pa3bemMamu NopToB BBOAA/BbIBOAA
1 MaKEeTHbIM MOJIEM, NaTa MOAyNs
C MUKPOKOHTpoinepom 1887BE3T,
nnata Mogyns BHewwHen Flash-
namatu, mogynb CAN-uHTepdelica,
VCTOYHUK MUTaHWUS).

2. ApanTep gns pa3paboTku
NPUKNaAHbIX NPOrpamm (cocTas:
nnaTta agantepa c uHTepdencHbiMm
pa3bemamu 1 xrytom, CD-guck

C MporpamMMHbIM obecrneyeHunem,
VCTOYHUK MUTaHWUS).

3. CpegcTBa paspaboTku: Keil 166
Development Tools

MUKPOKOHTPO/INEPbBl 16-PA3PAAHBIE

1887BE3T

MWUKPOKOHTPO/I1IEP CO BCTPOEHHOWN NaMSATbIO
nporpamMm Tuna Flash n pacwnpeHHomn
nepudepuren

ONMUCAHUE:

16-pa3psaHbIA BbICOKOCKOPOCTHOM RISC-MUKPOKOHTPOMNEP C paclMpeHHON
nepudepneit, NO3BONAIOWMIA OCYLLECTBAATL YPaBAEHNS NHOObIMY CUCTEMAMU.

MUKPOKOHTpONEp COBMECTUM MO CUCTEME KOMaH[ C MUKPOKOHTPOIepamu
cepuu C-166 (Infineon).

MNpumeHsieTca B cuctemax, rge Tpebyrorca c6op, o6paboTka u obmeH
AaHHbIMKU. M03BOJISIET BbINMOJIHUTD XXeCTKUe TpeboBaHUSA Ha annapaTypy
(koMnIeKcbl) N0 Ha3HAYeHUI0 U MaccorabapuUTHbLIM NoKasaTensam.

TEXHUYECKUE XAPAKTEPUCTUKN:

APXUTEKTYpa 1 CUCTEMA KOMaH[ C-166
TakToBas YyactoTa, My 40
n3y
MBS 256 KbanT (Flash)
03y
15 Kbant
O6bem agpecyeMon namsaTu 16 M6ainT
VHTepdelice USART-2, SPI-2, CAN, I12C, JTAG

anpa 2,5 (+0,25)
6ydepos BBoga/BbiBoaa 5,0 (+0,5)

HanpsxeHne nutaHus, B
[nanasoH pabourx Temnepatyp,’C -60 + +85

Tun kopnyca 4247.144-1 (CQFP-144)

SAK-XC167CI-32F40F

®yHKLMOHaNbHbIE aHanoru (MpoToTunbI) (Infineon Technologies)

06o3HaveHne TY AESIP.431280.674TY
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MUKPOKOHTPO/TNEPBl 16-PA3PAAHBIE

1887BEG6T

CneucTonKni 16-pa3psigHbin
RISC-MUKpOKOHTpONep

OMUCAHMUE: OT/INMUTENDbHDIE
OCOBEHHOCTMK:
Mukpocxema npeactapnset cobon CBUC 16-pa3psaHoro RISC-MUKPOKOHTpON-
flepa C NMoBbIWEHHOW CTOMKOCTBIO K CrielanbHbiM BHEWHWM BO3ENCTBYOWNM + 16-pa3psaHbli LeHTPanbHbIiA
thakTopam Ha 6ase KHW-TexHonorunm. 370 BbICOKOMHTErpUPOBaHHOE YCTPOWA- npoLeccop € 4-x ypOBHEBbIM
CTBO BK/IIO42ET BbICOKOMPON3BOAMTENBHOE NPOLIECCOPHOE AP0 1 60MbLWOoe KO- KOHBEepOM KOMaH

n4ecTB BPEMEeHHbIX MHT NCOB.
JINECTBO coBPEME epdje 0 °BﬂOKyMHO)KeHVIﬂ-HaKOW'IeHI/IH

(MAC)
MpumeHsieTcs B annapaTtype MOJEepPHU3UPOBAHHbIX U MEePCNeKTUBHbIX

06pa3|.|,ax KOCMUYECKOro HazHa4yeHus.

« TpyaLaTh 1Ba KaHana Moaynen
3axBaTa/cpaBHeHuns (CAPCOM)

+ 16-pa3psaHbIi
MHOTOMYHKLIMOHANbHbIA
TalNMEPHbIN MOaYNb

TEXHUYECKUE XAPAKTEPUCTUKM: » Hacel peansHoro spemeny (RTC)

- BcTpoeHHas cncrema otnagku

(OCDS)
APXUTEKTYPa 1 CUCTEMA KOMaHA, C-166 * Tpu KaHana 6noka LUMM
« [lapamMeTpbl CMeLCTONKOCTY:
TakToBag yactoTa, My 0o 25 7.|/|17 5yc7 7.|/|G . 5yc7 7.M7 . O75X5yo
03y TN, TN, -2x2P,7.C -5Y,,
MamaTb 2 3 C
6K X 8 6UT 7.C,-5Y, 1K -0,5%2K/2K,
; ; 7K, - 0,5%1K/1K,
o 16 M vl 2
ObbeM agpecyemMomn NamaTu 6 M6anT 7AK12_ 60 M3B cmZ/mr
Wnepeiichi USART-2, SPI-2, CAN, 12C,
P JTAG
HanpshxeHne nutaHus, B 3,3 (+10 %)
[nHaMmUYecKnii TOK noTpebneHuns, MA 160
[nana3oH paboyux TemnepaTtyp,’C -60 ++85
Tun kopnyca 4247.144-1 (CQFP144) COEPbI NPUMEHEHMNS:
O6o3HaveHne TY AEAP.431280.674TY

PeKOMeH,CLaLLMVI no NporpaMMHbIM 1 annapaTHbiM CpeAcTBamM OTnafdKku

1. MBKSTHO'OTﬂaﬂO‘*Haﬂ nnata (COCTaBZ OCHOBHas nnata ¢ pa3bemMami nopTos BBOﬂa/Bb\BOﬂa ¥ MaKeTHbIM nonem, nnarta
MOAyAs C MUKPOKOHTponnepom 1887BE6T, nnata mopyns BHewHelt Flash-namsity, mogyns CAN-vHTepdeiica, UCTOYHMK
nuTaHns).

2. Ajantep ans paspaboTKu NPUKNafHbIX NPoOrpaMm (CocTas: nnata agantepa ¢ MHTeP(ECHbIMU pasbeMami 1 KryToM,
CD-AUCK C NPOrpaMMHbIM 06ecreyeHeM, NCTOUHK NTaHus).

3. Cpepactaa pa3paboTku: Keil 166 Development Tools
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MAKETHO-OTNTAAOYHAA MAATA

K&AN.441461.010

MaKeTHO-0T/lagoy4Has naaTa
015 MUKPOKOHTPO/NIEPOB
K1921BKO1T n K1921BKO0O1T1

OMUCAHUE:

Mnata MMEeeT BO3MOXHOCTb MOAK/IOYEHMS KO BCEM MOPTaM MUKPOKOHTPONNEpa,
AOMNONHUTENbHbIX MOAY/IEV BHELIHEV NaMAaTV NPOrpaMm (AaHHbIX), rpaduyecko-
ro gucnnes paspeweHnem 12864 Toyek. Ha nnate pasmeljaeTcs MakeTHoe nofe,
e MOXXHO CMOHTMPOBAaTb hparMeHT CXeMbl M OTNAAWTb CUCTEMY B peXKMe pe-
aNbHOro BPEMEHU, cama MnnaTa MOXeT MCMOb30BaTbCs B Ka4yecTBe KOHTPONepa

KOHKPETHOW yNpaBnstoWen CUCTeMbI.

TEXHUYECKUE XAPAKTEPUCTUKNU:

Pasmep nnatbl, MM

BHewwHsAa TaKTOBas YacToTa MMKPOKOHTpOepa, My

BHewHd4 TakToBas Yactota Mmofyns RTC
MWUKPOKOHTpOAnepa, My

BCTPOEHHbIN UCTOYHMK MUTaHWS

VIHTepdelcHble pa3beMbl MOCNEA0BaATENbHbIX MOPTOB

200,5x225,0

12

32,768

[TTaHne OT OAHOrO BHEWHero
WNCTOYHMKa +7.5 B

COM1, COM2, CAN
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OT/INMUTE/IbHbIE
OCOBEHHOCTMU:

+ KHonku cbpoca
MUKPOKOHTPONEPA,
npuemMo-nepepatymka Mil

+ BO3MOXHOCTb MOAKMOYEHMS
BHELLIHMX YCTPOUCTB KO BCEM
nopTaM MUKPOKOHTPONEpPa

« Ha nnate pa3melLeHsbl
MOSICHStOLLME HAAMNCH,
3HaKW 1 0603HAYEH WS
3/1EMEHTOB, COOTBETCTBYIOLME
3NEKTPUYECKMM CXeMaM




MUKPOKOHTPO/ITNEPbBl 32-PA3PAAHBIE

1921BK028

BbICOKOMPOM3BOAUTENbHbIA MUKPOKOHTpPOJI/IEP
B kopnyce BGA ¢ paclwimpeHHbIMU hyHKLNAMU
No yNpaB/IEHUIO 31IEKTPONPUBOAOM

OT/INNMUTE/IbHbIE ONMUCAHUE:
OCOBEHHOCTMU:

32-paspsAgHbIii BbICOKONPOU3BOANTENbHbBIN MUKDOKOHTPONNED C PACLIMPEHHbIMM
+ KoHTpONNep BHellHe CTaTHYecKoi DYHKLMAMM MO YNIPABNEHWIO 31EKTPONPYBOAOM MOCTPOEH Ha base MPOLeCcopHo-
namsTv (DMA) ro gapa C Npou3sBoanTenbHOCTLIO 250 DMIPS 1 nogaepxKov onepauvn ¢ niasato-
« CHTE3aTOp 4acToTbl Ha OCHOBE Wweit 3anatou, ¢ 2 MbaiiT Flash-namsTbto, 704 KbaiiT BcTpoerHoro O3Y, noaaepKol
DAMY nHTepdencos MOCT P 52070-2003, SpaceWire, Ethernet 10/100, CAN, UART, SPI, 12C.
+ BoceMb 32-6UTHbIX TaliMepoB B cBoeM cocTaBe vMeeT 610K KOHDUTYPHPYEMbIX NOTUHECKIIX 31EMEHTOB.

+ Yachkl peansbHoro BpemeHn (RTC) ¢
H6aTapenHbIM NUTaHVEM

MpumeHsieTcs B cpeacTBax UsMepeHus, CBA3U HaGJ'"o eHus, 6esonacHo-
« Bnok ALIM (48 kaHanos, 12 6uT, 40 2 P pen P ’ ’ A ’

M 86160POK Ha KaHan) CTW, aBTOMaTU3aLuM NPOM3BOACTBA, B MeAuLUHe, SHepreTuke, NPoMbiL-
. [IBaauaTh KaHanos LMM NeHHOCTH, B TOM YUC/IEe B 3/1IeKTPONPUBOAAX, a TAKKe Pa3/IMYHbIX CUCTEMaX

113 KOTOPbIX ABEHAALATb — ynpasneHus.
C NOAZEPKKOM PEXMMA «BbICOKOTO»
pa3pelleHns

+ HeTbipe MMMNYNbCHbIX KBAAPATYPHbIX
Aexopepa

« [IBeHaguats 16-paspagHbix .
NOCAENIOBATENbHbIX NOPTa BEOMA- TEXHUYECKUE XAPAKTEPUCTUKN:
BbIBOAA

« [1Ba pe3epBrpOBaHHbIX
KOHTponnepa nHTepdeiica
no FOCT P 52070-2003;

« [iBa KoHTpONNepa SpaceWire

0200 Méut/c;

i) o / BcrpoerHoe O3Y

« iHTepderic Ethernet 10/100 M6uT/c 704 KBaiiT
c nHTepdericom Ml MNamsaTs

« C1ucTeMa oTnagKku ¢ nHTepdencamm M3Y (FLASH)
JTAG 1 SWD ZIIBENS

« [1Ba 1-wire

+ BNOK TPUTOHOMETPUYECKII
BbIYUCANTENBHBIN

* 4-KaHaNbHbIV CUrMa-gensra
AEMOANATOP sgpa 1,2 (0,12)

+ BIOK KOH(UIypUpyeMbIX 10rUYeckix Hanpspkerine nutarns, B 6ydepos BBOAA/BLIBOAA 3,3 (+0,3)
3MEMEHTOB

« FPU Tun Kopnyca 8115.400-1

ApPXUTEKTYpa ¥ CUCTEMA KOMaH/ RISC 32 6uT

TakTOBas YactoTa, My 200

[lononHnTenbHas 3arpy3oyHas namaTb (FLASH) 128 Kbant

VHTepdelics CAN-2,UART-6, SPI-4, 12C-2

[vanasoH paboyunx Temnepatyp,’C -60 + +85

COEPbI MPUMEHEHUA:

LM4F132 cemeiicTBa Stellaris
®YHKLMOHaNbHbIE aHanorn (MpoToTumb) e ———

0Obo3HaveHne TY AEHB.431290.444TY

(FLASH)

[lononHuTeNbHas NONb30BaTENbCKAs MAMSATh AaHHbIX 9
64 Kbant

PexomeHgaLmy NO NPOrPaMMHbIM 1 annapaTHbIM CPeACTBaM OTNaAKM:

1. OTnagoyHas nnata 4ns MUKpoKoHTponnepa K1921BK028 KP[1/1.441461.024

2. IHTerpupoBaHHas cpega paspaboTku CodeMaster++ npovissogctsa AO «HMIT»
3. Kntoy ans cpeapl paspaboTku npoussoactsa 000 «®duToH» 1. MockBa

4. Cobopka GCC+Eclipse
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MAKETHO-OTNAQOYHAA MATATA

KdAN.441461.024

oTnafjoyHasa niaarta
AN MUKPOKOHTpoiepa K1921BK028

ONMUCAHME: OT/INYNTENIbHDBIE
OCOBEHHOCTMN:
Mnata C KOHTaKTHbIM YCTPOWCTBOM (400-BbIBOJJOB) MMeeT BO3MOXHOCTb
NOAK/TIOYEHNS KO BCeM MopTaM MUKPOKOHTPOAaepa. Ha MakeTHO-OTNag04How « KHoMKa cbpoca v ABe KHOMKMK
nnate yctaHosneH npeobpasosatens USB-UART CP2102 ans noakoYeHus nonb3osarens (G.12 n G.13)

K K. MukpokoHTponnep KI1921BK028 ycTaHaBnMBaeTCd B KOHTaKTHOe

YCTPOWICTBO 1AW HAaNauBaeTcs Ha nnary. * BO3MOXKHOCTb NOAKNOHEHNS

KO BceM 48-mu KaHanam ALIT
MUKPOKOHTpONEpa

o I'IepeKmoanenM A1 YCTaHOBKM
peXrnMa 3arpy3Kkn 1 BKIKYeHNA
CEPBMCHOIO pexmnmMma

« CBETOAMOM ANS HAMKALMN
BXO/[IHOIO HaMpPsHKEHNS

« BoceMb oTKNtOYaEMbIX

TEXHUYECKUE XAPAKTEPUCTUKWN: CBETOAVOA0B ANA NHANKaLNN
COCTOSAHMS BbIBOAOB PA.0 — PA.7

Pasmep nnarsl, Mu 270 % 200 + COM nopT ¢ yHKLMAMY
yNpaBAeHa MOLEMOM,
12 My, noaKnYeHHbIN K UARTO

KBapLeBble pe3oHaTops| 32.768 KT (3719 RTO)

« [priemo-nepefaTymnKm
MilStd1553 c pe3epBMpoBaHmMEM

A[15:0], B[15:0], C[4:0],

sangrgszgnﬂnoéﬂ.KamOWeHViﬂ KnopTam C[13:12], D[3:0], D[5], D[11], KaHanoB 1 BHeLWHeN yCTaHOBKOW
. 2 : G[13:4], L[11:0], M[11:0] agpeca (ona pexyuma
«OKOHEYHOE YCTPOCTBO») ANS
BxogHoe HanpsikeHne He MeHee, B 7,5 MOAynen MILSTDO n MILSTD1
BCTpOEHHbI MCTOYHUK NUTaHUS 15

MOLLHOCTbIO He MeHee, BT

JTAG/SWD (XP14)

OTNnafoYHbI pasbem o
A P 20-KOHTaKTHbIN

USB-UART CP2102,
lpeobpa3oBatens nHTepdeiica NoaKNtoYeHHbIM K UART1
(RX-PC.15, TX - PC.14)

SST39LF400A (4M 61T)

Bewss Flash-namsts v SST39LF200A (2M 6uT)

BHewHsAa SRAM-namstb CY62126ESL

Mpuemo-nepeaatynkm LVDS ans moaynei SPWRO 1 SPWR1
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OT/INNMUTE/IbHbIE
OCOBEHHOCTMU:

+ CTOpOXeBoi Tanmep

+ CMHTE3aTOp YaCTOThbl Ha OCHOBE
DAl

« YeTbipe 32-pa3psigHbix Talimepa
« Tpn Moaynd 2-KaHanbHbIx LWIAM

+ OH NOPT NOCNefoBaTeIbHOMO
vHTepdeiica SPI

- [1Ba nopta nocnefoBaTensHoro
nHTepderica UART

« Mogynb CAN ¢ AByMS nopTamun
BBOAa-BblBOAA

« Tpy 6noka 3axBata CAP

» [1Ba 16-pa3psagHbIx
MOC/IEef0BaTENbHbIX NOPTa
BBO[a-BblBOAA

+ OavH KBaipaTypHbIi AeKoaep
« 16-KaHanbHbIM DMA

« Cuctema otnagKku
c uHTepdencamu JTAG 1 SWD

« FPU

« [abapuTHble pa3Mepbl 6x6 MM

COEPbI MPUMEHEHUA:

MUKPOKOHTPO/INEPbLl 32-PA3PAAHDBIE

1921BK035

MUKPOKOHTPOIEP C YMEHbLUEHHbIMU
rabapuTHbIMK pa3mMepamm ¢ QYHKLUAMN
Mo yNnpaBAeHUIO 3N1EeKTPONpPMBOLOM

ONMUCAHUE:

32-pa3psaHblii - camblii - ManorabapuTHbIi B POCCMM  MUKDPOKOHTPOANEp
B kopnyce Tuna QLCC (48-BbIBOAOB), CNOCOOHbBIM pewaTs 3apadu
yNpaBneHus 371eKTponprBoAamMmn, NoCcTpoeH Ha Hasle MpoLeccopHoro sapa
C npounsBoanTensHoCTbo 125 DMIPS ¢ noaaepxkon onepauuii ¢ nnaeatouien
3andaTon, ¢ 64 Kb6ant Flash-namsaTbto, 16 K6aiT BcTpoeHHoro O3Y, nopaaepxKon
nutepdericos CAN, UART, SPI. PaboTaeT OT OAHOIMO MWCTOYHUKA MUTAHWUS
HanpsxeHrem 3,3 B.

MpumMeHseTcs B cpefcTBaX U3MepeHuUs, CBA3U, HabnlogeHus, 6e3onacHo-
CTU, aBTOMaTU3aL UK NPOU3BOACTBA, B MegULUHE, SHEpreTUKe, NPOoMbIL-
JIEHHOCTU, B TOM YMC/Ie B 3/IEKTPONPUBOAAX, a TAKXKe Pa3/InUYHbIX CUCTEMAX
ynpaBneHus.

TEXHUYECKUE XAPAKTEPUCTUKMN:

APXUTEKTYpa 1 CUCTEMA KOMaH[ RISC-32 6uT
TakToBas YactoTa, Ml'y 100

BctpoeHHoe O3Y

16 K6ant
[amsaTtb

N3Y (FLASH)

64 Kbant
VHTepdelicel CAN,UART-2, SPI, 12C
HanpshkeHve nuTaHus, B 3,3 (+ 10 %)
[yana3zoH pabounx TemnepaTtyp,’C -60 ++125
Tun kopnyca MK5162.48-1 6x6 MM
OYHKLMOHaNbHbIE aHanoru LM4F132 cemelicTBa
(npoToTMnbI) Stellaris (Texas Instruments)
Obo3HaveHve TY AEHB.431290.448TY

PekomeHgaumu no nporpaMMHbIM 1 annapaTHbIM CpeacTBaM OTnagKu:

1. MaKeTHO-0T/Ial0MHas NnaTa Ans MUKpokoHTponnepa K1921BK035 KP/[1/1.441461.018
2. IHTerpupoBaHHas cpefa paspaboTku CodeMaster++ nponssogctea AO «HUNIT»

3. Kntoy gns cpegpl pa3paboTkum nponssoactsa 000 «dUTOH»

r. MockBa

4. Cbopka GCC+Eclipse
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MAKETHO-OTNTAAOYHAA MAATA

K®//1.441461.018

MaKeTHO-OT/Iafo4Has nnaarta
AN MUKPOKOHTpoiepa K1921BK035

OMNCAHMUE: OTINMUTE/IbHDbIE
OCOBEHHOCTM:
[naTta MMeeT BO3MOXHOCTb NMOAK/IOYEHMS KO BCEM NOPTaM MUKPOKOHTPOSIe-
pa. MukpokoHTponnep K1921BKO035 ycTaHaBnMBaeTCst B KOHTAKTHOE YCTPOM- + KHonka cbpoca 1 kKHonka
CTBO WM HamnavBaeTCs Ha nnary. nons3osatens (PA.14)

+ BO3MOXHOCTb MOAKMOYEHMS
KO BCEM MopTam
MUKPOKOHTpONEpPa

+ [epekntoyateny 4na ycTaHoBKM
peXxnmMa paboTsl 1 KOHOUIypaLmy

» Bocemb OTK/It0O4aeMbIxX
CBETOAVOAOB A/19 MHAMKAL MY
COCTOAHWA BbIBOAOB PA.8 — PA.15

TEXHUYECKUE XAPAKTEPUCTUKNU:

Pasmep nnatbl, MM 125x 110
KBapuesbiii pesoHaTop, My 12
CBETOAMOA ANA MHAMKALMM HanpshkeHns, B +3.3
BHewHee nuTaHue, B ot5p0012

SWD (4 koHTakTa: VREF,

QA7 [pEEia SWCLK(PA.2), SWDIO(PA.3), GND)

JTAG/SWD

OTnafoYHbIv pasbem .
A P 20-KOHTaKTHbIN

USB-UART CP2102 noaknto4eHHbIi
K UART1 (RX - PB.9, TX - PB.8),
CP2102_DTR - RST,

CP2102_RTS — NMI

Mpeobpa3osatens MHTepdelica
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MUKPOKOHTPO/TNEPBlI 32-PA3PAAHBIE

1921BK048

pagnaLMOHHO-CTONKIMI c60oeyCTONY MBI
MWUKPOKOHTpoOANep

OMUCAHMUE: OT/INMUTENDbHDIE
OCOBEHHOCTMK:
32-pa3psiaHblil pafnauroHHO-CTONKIIA CO0eyCTONYMBbIA MUKPOKOHTPONNEp ap-
xuTeKTypbl RISC-V ans 06paboTkm nHdopmaumnm B ceTax SpaceWire KOCMUYECKINX MMU c TLB pasmepHOCTbtO He MeHee
annapatoB. MUKPOKOHTpONAep uMeeT 32-x pa3psfHoe NpPOLECcCOpHoe PO L2 s G2

i i B o B o ) ) MHTepdelic JTAG B COOTBETCTBUM C
RISC-V ¢ kaw-namatbio L1 - 32 KbalT, L2 - 128 KbanT ¢ 32/64-paspsagHbiM aKce |EEE-1149.1 C A4@iKaMU FPaHIYHOTO

nepaTopoM onepaunii ¢ nnaeatouiei Toukoit (FPU), co BCTPOEHHbBIM OTNaAu MKOM, CKaHMPOBAHUS, a TAKKE MOAAEPHKKON
NoAAEPKMBAIOWMM 8 anmnapaTHbIX TOYEK OCTaHOBa, CO CHETYMKOM MPOV3BO/AM- nogtodaemoro K IDE otnagyvika

TeNbHOCTY Y MaKkCMManbHoW paboyelt yacToTon He meHee 200 MI, KonTponnep cratuyeckori .
CUHXPOHHOW MaMATK C LUMPUHOW
WWHbI A3HHBIX 72 brTa (64 + 8 6uT

MpumMeHsieTca B 60pTOBbIX cucTeMax 06paboTku MHDOPMaLUM KocMUYe- ECC) v wnpnHON WuHbI agpeca - 20

CKMX annapaTtoB. T

KoHTponnep cratuyeckoin

ACUHXPOHHOM NMaMATV C WWPUHOM

WWHbI AaHHbIX 40 6UT (32 + 8 6uT ECC)

W LUIMPUHON WNHBI aipeca — 24 buTa

nCS-6

KoHTponnep NaMsTh ¢ NOAAEPKKON

NAND Flash ¢ wupnHom wmHsl

TEXHUYECKUE XAPAKTEPUCTUKWN: [aHHbIX He MeHee 8 6uT (4 CS) ¢
annapaTHbIM 610YHbIM KOAEKOM,
KOPPEKTMPYIOLLM OLIMBKN

BcTpoeHHas ctatnyeckas namaTb
3alyleHa Kogom XeMMUHra

+ 32-KaHanbHbIN KOHTPONNEP
NpAMOro AocTyna K namMsTy (DMA),
obcnyxmBatowwmin UART, 12C, SPI n
BbIMONHSAOWMIA NEPECHITKN MaMSThb-

ApPXUTEKTYpa 1 CUCTEMA KOMaHA, RISC-V

TakToBas YactoTa, My 200

- C BHEWHMM CUrHaIOM [1s KOHTPOS!
CTOpOXeBoi Taimep

3aBICaHNii

NaMsATb

MopT BBOAA@-BbIBOAA O6LLETO HAa3HaYeHUs 16 6uT « KoHTponnep SpaceWire ¢ 8 kaHanamu
BCTPOEHHOrO KOMMYTaTOPa

Kon-80 32-pa3psiaHblx TaliMepos 3 nHTepdelca SpaceWire, a Takxe ¢
1 BbICOKOCKOPOCTHbIM KaHaoM CO

Kon-80 kaHanos SpaceWire 8 BCTPOEeHHbIM DMA ons nogkntoyeHms
K CPU

Kon-Bo KOHTponnepos nHTepderica MM 2 + 2 KOHTponnepa uHtepderica MM no
FOCT P 52070-2003 obecneymnBatoLLmx

NHTepdeichl UART-2, SPI-2, 12C-2, CAN-1 paboty B pexumax QY, ML v KL co

BCTPOEHHbIM DMA

HanpsxeHre nuTaHysa NopTos BBOAA-BbiIBOfa  3,3B

COEPbI TPUMEHEHUA:

HanpsikeHve nutaHua agpa 10B

[nana3oH paboyvx Temnepatyp,’C -60 ++125

Tvn kopnyca MK 8302.675-1
0O603HaveHne TY AEHB.431290.762TY

TUN1-TM3, 716, 71T - 4YC;
7K1, 7.K4, 7.K7 - 1K;

MapaMeTpbl CNeLCToNKoCTH 7.K11 (7.K12) - 60 MaBe«cm2/Mr (N0
KaTacTpoduyeckum oTkasam 1 T3), 15
M3B-cm2/mr (no achcekTam cboes)
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MAPWPYTWNI3ATOP bI

1921BK038

pPagnaLMOHHO-CTOMKUIA MapLIPyTU3aTOp CEeTU
SpaceWire

HoBas pa3paboTka

OT/INNMUTE/IbHbIE
OCOBEHHOCTMU:

OMUCAHUE:

MuKpocxema npeacTaBnseT coboi BbICOKOCKOPOCTHON MapuwpyTusatop 6opTo-
Bol ceTu SpaceWire ctaHgapTta ECSS E ST 50 12C Rev.1. Kaxablin nopT Mapuipy-
T3aTopa NOAAEPKMBAET Cedytollve paclivpeHHble MyHKLUMK B AONONHEeHWe K

MapLpyTr3aTop obecneynBaeTt
BbIMOJIHEHVE DYHKLWIA CETEBOIO

KOMMYyTaTOpa COMacHo
craHpapty ECSS E ST 50 12C Rev.1

MapuwpyTv3aTop obecneyvBaet
NOAAEPXKKY MNyTEBON U
NOTNYECKOV afpecaunm,

VIMEET BO3MOXHOCTb YAaNneH!s
NIOTNYECKIMX apecoB

MuKpocxema obecneyvBaeT
(hopMMpOBaHYe anmnapaTHoOro
CWTHana NpepbiBaHKs Ha
BHELIHWI BbIBOA,

MuKpocxema obecneyvBaeT
MOALEPXHKY MPoTOKOoMa RMAP
cornacHo ECSS E ST 50 52C ans
3annCKU 1 YTEHNS BCEX PETMCTPOB
YNPaBAEHNS, CTaTUCTUKN U T.4.

MuKpocxema obecneyvBaeT
pacnpocTpaHeHue MeToK
BpemMeHu (time codes) u
npepbiBanumii (distributed inter-
rupts)

BHyTpeHHMI KOHPUIYPaLMOHHBI
nopt

COEPbI MPUMEHEHUA:

CTaHOAPTHbIM:

« obecneynBaeT GUNBTPALMIO NAKETOB MO afpecaM HazHaveHus;
« obecrneynBaeT hUNLTPaLIMIO NaKeToB Mo ANHE NaKeTa;
< 0becneynBaeT orpaHvdeHe NoToKa fAaHHbIX MO CPeAHel CKOPOCTH;

« obecneymBaeT OorpaHmnyeHmre NoToKa fAaHHbIX Mo BpeMeHn COrMacHO 3akKnaibl-

BaeMOMY pacCrnmcCaHunto;

« obecrneynBaeT 0OHapyKeHUe «3aBUCLINX» COEAUHEHW;
< obecneynBaeT cbop CTATUCTVIKL 1 (hOPMUPOBAHME NMPepbIBaHMIA.

MpumeHseTca B 60pToBbIX ceTAX SpaceWire.

TEXHUYECKUNE XAPAKTEPUCTUKWN:

Konn4ecTso BHELHUX MOPTOB
MapLipyT13aTopa

TakToBas 4YactoTa

CKopocTb 06MeHa no noptam

BydepHas namMsTb NnpremMHmka nopTa Space-
Wire

BydepHas namMsaTb Nnepegatyrka nopra
SpaceWire

MopTel

HanpsxeHve NTaHKsa NOPTOB BBOAA-BbIBOAA
HanpsikeHve nutaHus agpa

[vana3oH paboymx Temnepatyp,’C

Tvin kopnyca

0Obo3HaveHne TY

MapameTpbi CNeLCcToONKOCTM
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31
200 MI'y
oT 10 MéuT/c 0o 200 MéuT/c;

1 Kbawnt

1 Kbant

SPI,12C, JTAG

-60 ~+125
MK 8316.400-3

AEHB.431290.761TY

TM1-T13,7.16, 7.7 - 4YC;
T.K1, 7.K4,7.K7 - 1K;
7.K11 (7.K12) - 60 MaBecm2/mr (no

KaTacTpoduyeckum oTkasam 1 T3), 15

M3B-cm2/mr (no achdekTam cboes)
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YC/IOBHbIE OBO3HAYEHNUA
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Cucrtembl npriema, nepegayu Mogemb

1 06paboTKM nHbopmaLmm

KoHTponbHO- Eg KoMMmyTauroHHoe
n3mMepuTenbHble NproopsI obopyfoBaHye 1 cB3b
ABTOMaTU3NPOBaHHOE \\

ynpasneHue Q@Q CNyTHWKOBbIE CUCTEMDI
3NEKTPONPUBOLOM

CWHTe3 1 pacnosHasaHue
peun

Cunctema KOAMPOBaHHOM
CBA3N

BbICOKOCKOPOCTHbIE
BbIYNCINTENbHBIE CETH

Oucnnen n LCD-nanenu

TeﬂeKOMMyHVIKaLI,I/IOHHaFI
TEXHWKa

MopTaTuBHas HoCKMas
annapatypa
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MoBbIlIEHHAas CTOVKOCTb
K pagnaumnm

3apsfHble yCTPoiCTBa

Annapatypa
BOCMPOW3BEeHNS
M CYHTE3a 3BYKa

Bnokn nutanus
MoBbILLEHHAA CTOUKOCTb
K BO3AEMCTBYIOWIMM

axTopam

CpencTsa HabnoaeHus,
6e3onacHoCcTH




AOPOXHASA KAPTA

WHTEP®ENCHBIE UMC

K5537BB025
K5537BB015

NMPEOBPA3OBATE/IN HANPAXEHNSA

1273MHIT1
1273MH1B6T1

AHANIOTOBbIE UHTEP®EWNCHI

1273M0M01T
K5203MK014

UNDOPO-AHA/IOIFOBbIE NPEOBEPA3OBATE/IN

1273MA4T
1273MA5Y
1273MA6Y
1273NATT
1273MA12T
1273MA13T
1273HA015
1273HA025
1273HA044
K1273HA03A4
1273HAQ054
1273HA065
1273HAQ074
1273HA084
1273HA094

AHANOrO-LN®POBbIE NTPEOBEPA3OBATE/IN
1273MB19T
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CTP.
CTP.
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CriP.

CiP.
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AOPOXHA{A KAPTA

. CneucTorkue

N N

K5203MK014
96 KkI'y,
8 KaHanos
c gud. BbIX.

Obo3HaveHue
YacTtoTa

UNOPO-AHANOTOBBIE N UHTEP®ENCHBIE NMC

. cepuiiHble n3aenus

I:' nepcnexkTnBHble U3genusa



AOPOXHASA KAPTA

UVDPO-AHANOTOBBIE MW UHTEPOEWCHBIE UMC

1273HA03A4
2 My,
BbIXOZ, M0 TOKY
nocnepoBaTesibHblii
MHTepdeiic

Obo3HaveHne
YacToTa

. CnevucTorkue

12 6MT 14 6MT Gblcr:rl;gegrl:ly-rnomwe n;:)léglaéol:lul-le 24 6MT
LA aypvo LA
. cepm7|Hb|e n3penuvs I:' nepcrneKkTuBHbIe n3genns



WHTEP®EMCHBIE NMC

K5537BB025

npueMHuK ¢ LVDS-nHtepdencom

OMUCAHUE:

4-KaHanbHbIN NpreMHKKk LVDS-crrHana co ckopocTbto nepepayn o 400 Méut/c
1 NOALEPXKOV CcTaHaapTa nHTepderica ANSI/TIA/EIA-644. MuKpocxema CoaepKuT
MNCTOYHWK ONOPHOTo Hanpshkerus (MOH), YeTbipe npreMHmnKa anddepeHuvans-
HbIX CMIHANOB W NOMMKY paspelleHns. MoxeT NpUMeHATLCS ANs OpraHu3aumnm
BbICOKOCKOPOCTHOIO MEXMOAYNBHOMO UM MEXKOPMYCHOro OOMeHa [aHHbI-
MU, MUHUMU3aLMM KONWMYeCTBa IMHKUIA 3a CHeT NepeBofa U3 H13KOCKOPOCTHOW
napannenbHol B BbICOKOCKOPOCTHYH NMOCnefoBaTeNbHyo nepedady no LVDS.

MpumeHsieTca gnsa opraHusauum obmeHa faHHbIMM B POA no BbICOKOCKO-
pocTHoMy LVDS uHTepdeiicy.

TEXHUYECKUE XAPAKTEPUCTUKMNU:

CropocTb nepepayn, MouT/c 0o 400

TunoBas 3afepXxKa pacnpoCcTpaHeHus, HC 2,1

CraHpapT uHTEpdeiica ANSI/TIA/EIA-644
HanpseHne nutaHns, B 3,3+0,3

[vana3oH paboyvx Temnepatyp, °C -60 ++125

Tun Kopnyca 5130.16-AH3
0603HayeHne TY AOKB.431230.277TY
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WHTEP®EWCHBIE NMC

K5537BB015

nepepaTyunk c LVDS-nHTepdencom

OMUCAHUE:

4-kaHanbHbIA nepepaTynk LVDS-curHana co cKopocTbio nepefadn go 400 MouT/c
M NOAAEPKKON cTaHaapTa nHTepdeiica ANSI/TIA/EIA-644. Mukpocxema copep-
KNT UCTOYHUK OnopHoro Hanpshkenus (MOH), YeTbipe nepepatynka anudde-
peHLManbHbIX CUTHANOB W NOTWKY pa3pelleHns. MoXeT NpuMeHsTsCs Ans op-
raHM3auny BbICOKOCKOPOCTHOTO MEXMO/YIbHOMO AN MEXKOPMYCHOTO 0bMeHa
AaHHBIMKU, MUHUMKU3AUMM KONMYECTBa NIMHNIA 3a CHET NepeBofa M3 HU3KOCKO-
POCTHOW MapannenbHoi B BbICOKOCKOPOCTHYIO MOC/NejoBaTeNbHYIO nepeaayy
no LVDS.

MpumMeHsieTca gnsa opraHusauum obmeHa AaHHbIMM B POA no BbICOKOCKO-
pocTHoMy LVDS unTepdeiicy.

TEXHUYECKUE XAPAKTEPUCTUKNU:

CropocTb nepepayv, Méut/c no 400

Tunosas 3afepxKa pacnpocTpaHeHus, HC 1,7

CraHpapT nHTepdelica ANSI/TIA/EIA-644
HanpsxeHne nutaHna, B 3,310,3

[nana3soH paboyvx Temnepatyp, °C -60 ++125

Tun kopnyca 5130.16-AH3
Ob6o3Ha4eHne TY ALKB.431230.276TY
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MPEOBPA3OBATENUN HAMNPAXEHNA

1273MH1T1

DC/DC npeobpa3oBaTesnib HanpsXXeHus

OMUCAHUE:

Mukpocxema 1273MHITL - 3TO MMMNYAbCHBIA ACUHXPOHHbIA MOHMKAIOLWLMI
DC/DC npeobpazoBaTefb HanpskeHws C BbIXOAHbIM TOKOM Harpy3ku go 1 A.

MuKpoCcxema CofepXnT BHYTPEHHWNIA NCTOYHVK ONMOPHOTO HaNPSHKeHUs, YCUw-
Tenb CUrHana oWwnbKu, reHepaTop NmunoobpasHoro curHana, WYIM-komnapaTop,
ApaiiBep ynpasneHus BCTPOEHHbIM CUIOBBIM TPAH3MCTOPOM, CTabumn3aTop Ha-
NPSHKEHNS MUTAHNS BHYTPEHHVX ONOKOB, ONOK BKAIOYEHVS/BBIKIIOYEHWS, KOTO-
Pblil NEPEBOANT MUKPOCXEMY B PEXMM OXMAAHNS.

MpuMeHseTCs BO BTOPUUYHBIX UCTOYHUKAX NUTaHuUs, npeobpasoBaTensx
HanpsHKeHUs, MHTerpUPOBaHHbIX HENOCPEACTBEHHO HA naaTtax o6opygo-
BaHUsA.

TEXHUYECKUE XAPAKTEPUCTUKMNU:

[lnanasoH BxoaHoro Hanpsxxerns (U, ), B oT 8 10 40
[lnanasoH BbIXOAHOTO HanpsXeHus, B or 1,2 po Kx U
MakcumanbHbli koadruneHT 3anonHenus (K), % 95

TOYHOCTb BbIXOAHOIO HanpshxeHus, % 2

YacToTta BHyTpeHHero reHepatopa, KIy, 260

ConpoTuBNeHe CUNOBOTO TPaH3KCTOPa

B OTKPLITOM COCTOSIHMM, MOM 250

BbIXOAHOW TOK Harpy3ku, A ool

[yanasoH pabounx Temnepatyp, °C -60 ++105

Tun kopnyca 401.14-5M
0603HayeHne TY AEAP.431320.667TY

44




MPEOBPA3OBATENUN HAMPAXEHNA

1273MH1bBT1

DC/DC npeobpa3oBaTenb HaNpsXKeHs

OMUCAHUE:

Mukpocxema 1273MH1BTL - 3TO MMNYNbCHBIA ACUHXPOHHbIA MOHVKAIOWLMIA
DC/DC npeobpazoBaTeib HanpshkeHrs C BbIXOAHbIM TOKOM Harpy3ku go 2 A.

MuKpocxema COAePNT BHYTPEHHWNA NCTOYHMK OMOPHOTO HaNPSHKEHWS, YCU-
Tenb CUrHana ownbKK, reHepaTop NMaoobpasHoro curHana, LWM-komnapaTop,
ApaiBep ynpasneHus BCTPOEHHbIM CUNOBbIM TPaH3UCTOPOM, CTabuausatop
HanpshkeHUs NUTaHWS BHYTPEHHUX ONI0KOB, ONOK BKMOYEHNMS/BBIKIIOYEHNUS,
KOTOPbIV MepeBOANT MUKPOCXEMY B PEXXUM OXUAAHNS.

MpumeHseTcs BO BTOPUUYHBIX UCTOYHUKAX MUTaHUA, npeoGpasoBaTenux
Hanps>xeHus, UHTErpupoBaHHbIX HenocpeaCcTBeHHO Ha nJiaTtax oﬁopyno-

TEXHUYECKUE XAPAKTEPUCTUKNU:

[lnanasow BxoaHoro Hanpsxernsa (U, ), B
[11ana3soH BbIXOAHOTO HaNpskeHus, B
MaKcvManbHbIi kosdduLmeHT 3anonHeHus (K), %
TOYHOCTb BBIXOHOTO HanpshkeHwst, %

YacTtoTa BHyTpeHHero reHepatopa, Kl

COﬂpOTM BNI€HVE C1IOBOro TpaH3ncTopa
B OTKPbITOM COCTOAHNN, MOM

BbIXOHOM TOK Harpy3ku, A
[vana3oH paboyux Temnepatyp, °C
Tun Kopnyca

O6o3HaveHne TY

ot 80030
o112 poKxU

95

260

250

o2
-60 ++105
401.14-5M

AEAP.431320.667TY
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AHANTIOTOBbIN WHTEP®ENC

1273MN01T

14-pa3psagHbln ayamoKoaeK

OMUCAHUE:

MuKpocxema CofiepKUT BXOAHON MONOCOBOWM MUALTP Ha NepeKnoYaeMblx KOH-
aeHcaTopax, 14-paspsaHsiii AL, 14-pa3psarbiin LAM, BeixogHo ®HY Ha nepe-
KNtoYaeMblx KOHAEeHcaTOpax C KOMMeHcaLumelt sinx/x, nocnefoBaTensHbli nopT
ANS YNPaBNeHNs 1 Nepefadn AaHHbIX.

[leBSTb PErMCTPOB yNpaBneHns No3BONSIOT 3a4aBaTh HacToOTy Npeobpa3oBaHyis,
KO3 DULMEHT YCUNEHNS BXOAHbIX U BBIXOAHBIX YCUAUTENEN, KOHDUITYPUPOBaTh
paboTy aHaNoroBbIx 6/10KOB, LMMPOBOI YacTK 1 NOCNeA0BaTENBHOIO NopTa.

MpuMeHsieTCcs B CUCTE@MaX CMHTE3a M pacrno3HaBaHUA peuun, cucTemax
KOAMPOBaHHO CBSA3U, B CpeAcTBaxX c6opa U perucTpaumnmn gaHHbIx.

TEXHUYECKUE XAPAKTEPUCTUKMNU:

Pa3psigHocTb AL, 61T 14

PaspsigHocTb LIAM, 61T 14

MaKc1ManbHas YacToTa npeobpa3oBaHms, Kl 432

Monoca nponyckanung, Ky, no 10,8
OTHoLLeHne curHan/vckaxenus AL, nb 64

OTHOWeHwMe curHan/uckaxerus AT, nb 64

HanpsxeHune nutaHns, B 5,0+0,5

[vianasoH pabounx Temnepatyp, °C -60 + +85

Tun kopnyca 4119.28-3
0603HayeHne TY AEHB.431320.666TY
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AHANTIOTOBbIN WHTEP®ENC

s K5 203MKO014

24-pa3psgHbIA ayaMoKoaekK

OMUCAHUE:

Mukpocxema npeacTaBnsieT cobon OAHOKPUCTANbHBINA ayANOKOAEK, COfepxa-
WKW YeTbipe curMa-gensra (2-A) aHanoroBo-uUMdpoBbIX NpeobpasoBaTtens c
avddepeHumansHbIMU BXOAaMU 1 BOCEMb CUMMa-aensTa (2-A) umdpo-aHanoro-
BbIX NpeobpazoBaTeneli ¢ AnddepeHuranbHbiMy BbIxogaMu. Mukpocxema nMe-
€T B CBOEM COCTaBe KOHMUIypaLMOoHHbIA SPI nopT.

MpumMeHseTcs B NpeLU3NOHHbIX CUCTeMaX 06paboTKu ayano CMrHanos, cu-
cTeMax pacno3HaBaHus peuu, IP-tenedoHumn, cuctemax uudpoBoii cBs3mn
nT.g.

TEXHUYECKUE XAPAKTEPUCTUKNU:

Pa3psgHocTtb AL, LIAM, 6t 24
OuHamuyeckuin arnanason LA (DNR), ab 90
ObLUme rapMOHNYECKIMe NCKKEHNS NtoC Wwym LIAM 0
(THD+N), ab
HacToTa guckpetnsaumn, Ky oT 81096
Pa3mMax guddepeHLyanbHOro BbIXOAHOO HaNPsHKEHNS
4,96

LIAT, B

aHanoroBoN YacTu 3,340,3
HanpsxeHue nutaHus, B

umdpoBoi YacTu 3,3+0,3
[vanasoH pabounx Temnepatyp, °C -60 + +85
Tvin Kopnyca MK 4203.64-1
060o3HayeHne TY AIBK.431110.411TY
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UNDPPO-AHANNOTOBbLIE NMPEOBEPA3OBATE/N

1273MNAAT

6bICTPOAENCTBYOWMIA OAHOKaHanbHbIM LIAMN

OMUCAHUE:

14-paspsagHblii UMdpo-aHanoroBbliid NpeobpasoBaTeNb COAEPKUT Napaniesb-
HbII MHTepdenc AaHHbIX, BCTPOEHHbIM WUCTOYHWUK OMOPHOr0O HamnpsKeHus
n anddepeHuManbHbll TOKOBBIV BbIXOA. BbIXOAHOW TOK MOMHOM LIKabl
MOXET perynmnpoBatbcs 0T 2 Ao 20 MA. TOKOBbIV BbIXOf, MOXET MCNOMb30BaTHCS
B HECUMMETPUYHOM UK AnddepeHLranbHOM BKIOYEHN,

MpuMeHseTCcs B OQHOKAHA/IbHOM U MyNbTUKaHA/IbHOM NepepaLLemMm KoMm-
MYHUKaLMOHHOM 060pya0BaHNMU, UCMOb3YIOLWEM LU POBYIO MOAYSALMIO,
B TOM uncse B 6ecnpoBOAHbIX Nepeaalolmnx cucteMax 6a3oBbiX CTaHLMIM
COTOBOW CBSI3U, KabenbHbIX NepepaTunKax, Mogemax v gpyrov annapartype.

TEXHUYECKUE XAPAKTEPUCTUKMNU:

PaspsigHoCTb, 61T 14

MakcrMansbHas YacToTa 06HOBNEeHMS

BbIXOAHbIX AaHHbIX, ML, 125
[MHamMuyecKnii aranasoH, CBOBOAHbIN 7

oT nomex (SFDR), ob

Obuwme rapMoHmnyeckme nekaxenns (THD), b =72
[OnddeperumansHas HenmHenHocTb (DNL), MP 4.5
VHTerpanbHas HennHeliHocTs (INL), MP 6,5

HanpsbkeHve nuTaHus, B 5+0,5/3+0,3
[yana3oH pabounx TemnepaTtyp, °C -60 + +85

Tun Kopnyca 4119.28-1
O603HayeHne TY AEAP.431320.508TY
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ULNDPPO-AHANOTOBbLIE MPEOBEPA3OBATE/N

1273MA5Y

6bICTPOAENCTBYOLWMIA OAHOKaHaNbHbIM LIAT

OMUCAHUE:

14-pa3psaHblii UMdpo-aHanoroBblii NpeobpasoBaTtenb COAEPXKUT napaniens-
HbIN HTepdelic AaHHbIX, UMPPOBON MHTEPNOAMPYIOWWIA DUNBTP, BHYTPEHHWI
YMHOXUTENb 4acToTbl ¢ DAY, BCTPOEHHbIV MCTOYHUK ONMOPHOIO HanpshKeHns
1 anddepeHumanbHblii TOKOBbIA BbIXOA. BbIXOAHOW TOK MNOAHONM WKasbl MOXeT
perynupoBatbcs oT 2 A0 20 MA. TOKOBbIV BbIXOZ MOXET UCMONb30BaTbCS B He-
CYMMETPUYHOM UK AnddepeHLMansHOM BKIIOYEHNN

MpumMeHseTcs B OfHOKAHA/IbHOM U MyNbTUKaHA/IbHOM NepepanLLeM KoM-
MYHMKaLUOHHOM 060pya0BaHUM, UCMONb3YIOLWEM LU poBYIO MOAYNALMIO,
B TOM uucne B 6ecnpoBogHbIX Nepepalolmx cuctemax 6a3oBbiX CTaHLUIA
COTOBOV CBSI3U1, KabenbHbIX NepepaTYnKax, MogemMax U apyrov annapartype.

TEXHUYECKUE XAPAKTEPUCTUKNU:

PaspsgHoCTb, 61T 14

MakcrmanbHas YacToTa 06HOBAEHMS

BXOAHbIX AaHHbIX, ML, 160
MakcuMManbHas 4acToTa ObHOBNEH NS

BbIXOAHbIX AaHHbIX, MTLy =l
[nHamuyecknii inanasoH, CBOOOAHbIN 65

ot nomex (SFDR), nb

ObLwme rapMoHuyeckue vckaxeHwns (THD), b -70
[vbdepeHumnanbHas HenuHenHocTs (DNL), MP +4,0
WNHTerpanbHas HeanHenHocTs (INL), MP +7,0
HanpspkeHne nutaHus, B 3+0,2
[nanasoH pabounx Temnepatyp, °C -60 + +85
Tun kopnyca H16.48-1B
0b03HaueHne TY AEAP.431320.676TY
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UNDPPO-AHANNOTOBbLIE NMPEOBEPA3OBATE/N

1273MA6Y

6bicTpopencTaytowmin LIAMN

OMUCAHUE:

14-pa3psagHblii undpo-aHanorossii Npeobpa3oBatenb COAEPHKNT ABa MyNbTU-
nNeKcrpyembix NapannenbHbix MHTepdelica AaHHbIX, BHYTPEHHUI YMHOXUTENb
4acToThl ¢ PAMY, BCTPOEHHbIA CTOYHMK ONMOPHOIO HampshxkeHus 1 anddepeH-
UMaNbHbI TOKOBbIV BbIXOA. BbIXOAHOW TOK MOMAHOM WKasbl MOXET perynampo-
BaTbCs OT 2 40 20 MA. BO3MOXHO MCMO/Mb30BaHMeE BbIXOAA B HECMMMETPUYHOM
v guddepeHumanbHOM BKIOYEHNN.

MpuMeHseTCcs B OQHOKAHA/IbHOM U MyNbTUKaHA/IbHOM NepepanLemMm KoMm-
MYHUKaLMOHHOM 060pya0BaHNM, UCMOb3YIOLWEM LU POBYIO MOAYSALMIO,
B TOM uncne B 6ecnpoBOAHbIX Nepeaalmnx cucteMax 6a3oBbiX CTaHLMIM
COTOBOW CBSI3U, KabenbHbIX NepepaTunKax, Mogemax 1 gpyrov annapartype.

TEXHUYECKUE XAPAKTEPUCTUKMNU:

PaspsigHoCTb, 61T 14

MakcrMansbHas YacToTa 06HOBNEeHMS

BXOAHbIX AaHHbIX, MIL, 150
MakcrManbHas YacToTa 06HOBNEHUS

BbIXOAHbIX AaHHbIX, MIL S
LLMHaMmqu:KmM AVanasoH, 650
cBO6OAHbIN OT nomex (SFDR), nb

Obuwme rapMoHmnyeckme nckaxenns (THD), b -70
OnddeperumansHas HenmHelnHocTs (DNL), MP +3,0
VIHTerpanbHas HennHelHocTs (INL), MP 45,0
HanpsxeHune nutanns, B 3+0,3
[yana3oH pabounx TemnepaTtyp, °C -60 + +85
Tun kopnyca H16.48-1B
Ob6o3HaveHne TY AEAP.431320.676TY
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UNDPPO-AHANNOTOBbLIE NMPEOBEPA3OBATE/NN

1273NA7T

6bICTPOAENCTBYOLWMIA OAHOKaHaNbHbIM LIAT

OMUCAHUE:

14-paspsaHblii UMdpo-aHanoroBblii NpeobpasoBaTentb COAEPKUT napaniens-
HbIl MHTEpdENC AaHHbIX, BCTPOEHHbIN WMCTOYHMK OMOPHOTrO HanpPshKeHUs
1 anddepeHumanbHblii TOKOBbIA BbIXOA. BbIXOAHOW TOK MNOAHONM WKasbl MOXeT
perynupoBatbcs oT 2 A0 20 MA. TOKOBbIV BbIXO[ MOXET UCMONb30BaTLCS B He-
CYUMMETPUYHOM UK AnddepeHLnansHOM BKIIOYEHNN.

MpuMeHseTcs B OfHOKAHAa/IbHOM U MyNbTUKaHA/IbHOM NepepanLLemM KoM-
MYHMKaLMOHHOM 060pya0BaHUM, UCMONb3YIOLWEM LU poBYIO MOAYNALMIO,
B TOM uucne B 6ecnpoBogHbIX Nepepalowmx cuctemax 6a3oBbiX CTaHLUIA
COTOBOV CBSI3U1, KabenbHbIX NepepaTYnKax, MogemMax U apyrov annapartype.

TEXHUYECKUE XAPAKTEPUCTUKNU:

PaspsgHoCTb, 61T 14

MakcrmanbHas YacToTa 06HOBAEHMS

BbIXOAHbIX AaHHbIX, ML 210
AMHaMmqegKMM ANanasoH, 64

cB06OAHbBIV OT nomex (SFDR), ab

ObLume rapMoHuyeckue nckaxenns (THD), b =77
AnddeperupmansHas HenvHelnHocTs (DNL), MP +3,0
VHTerpanbHas HenvHeliHocTb (INL), MP +5,0

HanpsxeHune nutaHus, B 3+0,3

[nanasoH paboymx TemnepaTyp, °C -60 + +85

Tun Kopnyca 4119.28-1
O603HaveHne TY AEAP.431320.677TY
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UNDPPO-AHANNOTOBbLIE NMPEOBEPA3OBATE/N

1273MA12T

6bICTPOAENCTBYOWMIN ABYXKAHANbHbIM LIA
NOBbILEHHOW CNEeLCTOMKOCTHU

OMUCAHUE:

12-pa3psigHbli  UMdpo-aHanoroBblii NpeobpasoBaTenb Ha WCTOYHMKAX TOKa
COEPKNT MOCNeAoBaTENbHbIA NOPT ynpaBneHus SPI, BCTPOEHHbIA WCTOYHMK
OMNOPHOIO HaMpPsHKeHs, YMHOXUTENb TakTOBOW 4acToTbl ¢ PAMY 1 TOKOBLIN
BbIxof. Kaxapit kaHan LAM BrtodaeT B cebst napannesnbHbii MHTepderc BXOAHbIX
AaHHbIX, UMdpPOBbIE MHTEpnonvpyolme hUALTPbl, LOPOBOIM KBaapaTypHbIN
MOAYASTOP U Napy KOMMIEMEHTAPHbIX TOKOBBIX BbIXOAOB. MUKpOCxeMa MMeeT
[iBa PeXMMa NOHWKEHHOTO NOTPebNeHNs MOLLHOCTU.

MpumMeHsieTcs B OfHOKAHa/IbHOM U My/NIbTUKaHa/IbHOM NepepaloLemM KoM-
MYHUVKaLMOHHOM 060pYyA0BaHUU, UCMIONb3YIOLLEM LU POBYIO MOAYSALMIO,
B TOM 4uc/ie B 6€CnpoBOAHbIX NepefalolUX CUcCTeMaX CyTHUKOBbIX rpyn-
NUPOBOK, CUCTEMAX CBA3U Ha 06bEKTAX C NOBbILEHHbIM PafUaLMOHHBIM
¢oHOM, KabenbHbIX NepefaTyYnKax, 06/1afaloLLMX NOBbILLEHHOW CTOMKO-
CTbIO K CMeLBo3geNCcTBUAM.

TEXHUYECKUE XAPAKTEPUCTUKMNU:

PaspsigHoCTb, GUT 12
MakcrmManbHas 4acToTa 06HOBNEH NS BXOAHBIX AaHHbIX, MTL 160
MakcrManbHas YacToTa 06HOBNEHWS BbIXOAHBIX A4aHHbIX, MIL 550
OTHolweHwe curHan/wym (SNR), ab 68
[nHamuyecKknii aManasoH, cBoboaHbI oT nomex (SFDR), nb 80
06uyme rapmoHuyeckmne nckaxeHus (THD), ob -71
[OnddeperumansHas HenmHenHocTb (DNL), MP +3,3
VIHTerpanbHas HennHeHocTs (INL), MP +6,5
Hanpsmenie aHanoroBo Yyactu 3+0,3
nuTaHus, B

UMdpoBOI YacTu 1,8+0,18
[manasoH paboywx Temnepatyp, °C -60 + +85
Tun Kopnyca 4235.88-1
0603HayeHne TY AEAP.431320.907TY
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ULNDPPO-AHANOTOBbLIE MPEOBEPA3OBATE/N

1273MA13T

6bICTpOAENCTBYOWMNA ABYXKaHaNbHbIN LIAM
NOBbILLEHHOM CMELCTONKOCTH

OMUCAHUE:

14-pa3psaHblii Ldpo-aHanoroBbIi NpeobpasoBaTenb Ha MCTOYHMKAX TOKa.

MuKpOCxemMa CoaepXmnT NocnefoBaTensHbI NopT ynpasneHus SPI, BCTPOeHHbIN
MCTOYHMK OMNOPHOTO HaNPSKEHWS, YMHOXUTENb TaKTOBOW YacToThl ¢ DAY, Kax-
AblA KaHan LIAM BkntovaeT B cebs napannenbHblii MHTephENC BXOAHbIX aHHbIX,
LM poBble MHTEPNOAMPYLOLLE DUNBTPLI, UMGPOBOI KBaapaTypHbI MOAYASTOP
VI Napy KOMM/IeMEeHTapHbIX TOKOBbIX BbIXO0B. MUKpOCXema MMeeT ABa PeXu1ma rno-
HVDKEHHOrO NOTpebneHnst MOLHOCTU.

MpuMeHsieTca B OQHOKaHa/IbHOM U MY/IbTUKaHa/IbHOM NMepegaloLemM KoM-
MYHUKaLUOHHOM 060pyA0BaHMI, UCMOMb3YIOLLEM LUDPOBYIO MOGYNSALMIO,
B TOM umncsie B 6ecnpoBogHbIX NepegaloLmx cucTeMax CnyTHUKOBBIX rpyn-
NUPOBOK, CUCTEMAX CBA3M HAa 06bEKTaX C NOBbIWEHHbIM PpagUaLMOHHbIM
¢oHOM, KabenbHbIX NepegaTYMKax, 06/1afa0WNX NOBbILEHHON CTOMKO-
CTbIO K CMeuBo3aeNCTBUSM.

TEXHUYECKUE XAPAKTEPUCTUKN:

Pa3psagHoCTb, OUT 14
MakcumanbHas 4acToTa 0OHOBNEH NS BXOAHbBIX AaHHbIX, ML 160
MakcrMasnbHas 4acToTa 06HOBEHUS BbIXOAHbIX AaHHbIX, ML 400
OTHouweHwe cvrHan/wym (SNR), ab 72
[HaM1YecKrii ananas3oH, ceoboaHsI oT nomex (SFDR), b 84
Obuine rapmoHuyeckme uckaxenus (THD), b 71
[nddeperuansHas HenvHelHocTs (DNL), MP +3,0
VIHTerpanbHas HenmHeliHocTb (INL), MP +5,0
Hanpserme aHanoroBow 4actn 3+0,3
nuTanus, B

uMdpoBoit YacTn 1,8+0,18
[nanasoH pabounx Temnepatyp, °C -60 + +85
Tun kopnyca 4235.88-1
0603HayeHne TY AEAP.431320.908TY
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UNDPPO-AHANNOTOBbLIE NMPEOBEPA3OBATE/N

1273HAO015

npeynsnoHHbin LLAM ¢ 6ydepunsnpoBaHHbIM
BbIXOA,0M MO HAMPSXEHUIO

OMUCAHUE:

16-pa3paaHblii Undpo-aHanorosslil npeobpasosatens ¢ bydepranpoBaHHbiM
BbIXOJ0OM MO HaMpPshkeHWo U nocnefoBaTeNbHbIM MHTEPMENCOM AaHHbIX.

BBOA AaHHbIX OCYLLECTBASETCH Yepe3 TPEeXBbIBOAHOW MoCnefoBaTeNbHbIi
nMHTepdeiic ¢ YacToTol TakTupoBaHus Ao 30 MIL, COBMECTUMbIN CO CTaHAap-
Tamu SPI, QSPI™, MICROWIRE 1 DSP nHTepdelicoB. Mrukpocxema 1cnonb3yet
BHelHee ONMopHOe HanpshkeHne. BCTpoeHHbI bydep 0nopHOro HanpsKeHus
YyMEHbLLIAEeT BXOHON TOK OT BHELIHEro OMOPHOTO UCTOYHMKA.,

B MUKPOCXeEME NMeeTCs Lerb c6poca MO BK/IHOYEHWIO NMNTaHWA, NOAAEPKIBa-
€TCA PeXUM NOHMKEHHOro 3Hep|’OI’IOTpe6ﬂeHVlﬂ C BOSMOXHOCTbO 3MeHeHMN4H
BbIXOQHOIO COMPOTUB/IEHNSA. Bb|60p pexmnmMa NOHMXEeHHOro I'IOTpe6J'IeHl/IF| ocCy-
WeCTBN4eTCd KOMaHaaMmn nocejloBaTe/lbHOro nopTa.

MpuMeHseTCcs B TOYHON annapaTtype KOHTpos ¢Gu3nMyecKmx napameTpos
Npou3BOACTBEHHbIX NPOLLECCOB, MPOrpaMMMpyeMbiX MCTOUMHMUKAX TOKa,
HanpsHKeHUs, Harpy3Ku, NOPTaTUBHbIX CUCTEMAX U3MEPEeHUS U 3apAAHbIX
ycTpoicTBax 6aTapeiHbIX CUCTEM XPaHEHUS 3/IeKTPOIHeprumn.

TEXHUYECKUE XAPAKTEPUCTUKWN:

PaspsigHoCTb, GUT 16

Bpems ycTaHoBNEeHWS BbIXOAHOTO HANPMHKeHV, MKC 6
[NnddeperumansHas HenmHenHocTs (DNL), MP +1

VHTerpanbHas HennHeiHocTs (INL), MP +4

Hanpsxerune nutaHna, B 3+0,3 /50,5
[lnanasoH 0NOpHOro HanpshxkeHns, B or2n0U.
[yana3oH pabounx TemnepaTtyp, °C -60 + +85

Tun kopnyca MK 5119.16-B
0603HayeHne TY AEHB.431320.502TY
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UNDPPO-AHANNOTOBbLIE NMPEOBEPA3OBATE/NN

1273HA025

npeun3noHHbIn LIAM
C BbIXO,0OM MO HAMPSXKEHUIO

OMUCAHUE:

16-paspsaHbIi Udpo-aHanoroBbiii NpeobpasoBaTenb C BbIXOAOM MO Hanpske-
HWIO 1 NOoCNefoBaTeNbHbIM MHTEPdENCOM AaHHbIX.

BBOA AaHHbIX OCYLIECTBASETCS Yepe3 TPexBbIBOAHON NOCNeA0BaTENbHbIN WH-
Tepdeic, coBMecTUMbIi co cTaHaapTamu SPI, QSPI™ MICROWIRE v DSP nHTep-
belicoB. MKpocxema MCNoNb3yeT BHELIHeE ONMOPHOe HamnpshkeHne. B MUKpo-
cxeme MMeeTcs Lenb cbpoca No BKAOYEHUIO NuTaHus. HebydepranpoBaHHbIi
Bbixof LA no3songeT fOCTUTHYTE BpEMEHW YCTaHOBNEH NS 1 MKC.

MpuMeHsieTcs B TOYHON annapaTtype KOHTpons ¢Gu3nMyecKux napameTpos
Npou3BOACTBEHHBIX NPOLLECCOB, MPOrpaMMUpPyeMbIX UCTOUHUKAX TOKa,
HanpsHKeHUsl, Harpy3Ku, NOPTaTUBHbIX CUCTEMAX U3MEPEHUS U 3apAAHbIX
ycTpoiicTBax 6aTapeiHbIX CUCTEM XPaHEHUS 3/IeKTPO3HePruu.

TEXHUYECKUE XAPAKTEPUCTUKN:

PaspsaHOCTb, 6UT 16

Bpems ycTaHOBIEHWSA BbIXOAHOTO HAMNPSHKEHUS, MKC 1
NnddeperuyansHas HenvHenHocTs (DNL), MP +1,5

VIHTerpansHas HenmHenHocTb (INL), MP +4

HanpshkeHvie nuTanus, B 3+0,3 /50,5
[InanasoH onopHOro Hanpsxerwvs, B ot2p0oU.
[vanasoH pabounx Temnepatyp, °C -60 = +85

Tun kopnyca MK5119.16-B
0b603HayeHne TY AEHB.431320.503TY
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UNDPPO-AHANNOTOBbLIE NMPEOBEPA3OBATE/N

1273HA044

6bICTpOAENCTBYOWMNA ABYXKaHaNbHbIn LIAM

OMUCAHUE:

16-paspsaHbIi UMdpo-aHanoroBblii npeobpasoBaTent COAEPXMT NOoCneAoBa-
TeNbHbIV NOPT ynpaBneHus SPI, BCTPDOEHHbIN UCTOYHMIK ONOPHOTO HaMPshKeHNs,
YMHOXWTENb TaKTOBOM YacToTbl ¢ GAMY. Kaxablii kaHan LIAM BrktoyaeT B cebs
napannenbHblil MHTEPMENC BXOAHbBIX AaHHbIX, LMMPOBbIE MHTepnoavpyoLme
unbTpbl, UMPPOBOI KBaAPATYPHbIV MOAYASTOP M Napy KOMMIEeMEHTapHbIX TO-
KOBbIX BbIXOOB. MUKpPOCXEMa MMEET [iBa PeXMMa NMOHVKXEHHOro NoTpebnenus
MOLLHOCTY.

MpumeHseTca B 0gHOKaHaIbHOM U MY/IbTUKaHA/IbHOM NepepaloLLeM KOM-
MYHUKaLMOHHOM 060pyf0BaHMU, UCNO/b3YIOLEM LU poBYI0 MOAYNSALMUIO,
B TOM yucsie B 6eCnpoBOgHbIX NepeAalolmnX cCUcCTeMaxX 6a30BbIX CTaHLMUIA
COTOBOW CBSI3U, KabeNbHbIX NepegaTYnKax, MoOAeMax v gpyroi annapartype.

TEXHUYECKUE XAPAKTEPUCTUKMNU:

PaspsgHoCTb, 6uT 16
MaKkcrManbHas 4acToTa 0OHOBNEHNS BXOAHBIX AaHHbIX, ML 160
MakcrMansbHas 4acToTa 06HOBNEHMS BbIXOAHbBIX AaHHbIX, ML, 400
OTHowweHve curHan/wym (SNR), ab 75
[HaM1YecKnii arana3oH, cBoboaHbIN oT nomex (SFDR), b 83
O6ume rapMoHmyeckme nckaxenus (THD), ob =71
OvddepeHumnansHas HennHenHocTs (DNL), MP 16,5
VIHTerpanbHas HennHeHocTs (INL), MP 9,5
Hanpsenvie aHanoroBol 4actn 3+0,3
nuTaHuns, B

UndpoBOI YacTu 3+0,3
[yana3soH paboynx Temnepatyp, °C -60 ++85
Tun kopnyca 4235.88-1
0603HayeHne TY AEHB.431320.505TY
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ULNDPPO-AHANOTOBbLIE MPEOBEPA3OBATE/N

K1273HAO03A4

YMHOXaLWMN ABYyXKaHanbHbIn LIAT

OMUCAHUE:

16-paspsgHbIi UuMdpo-aHanorossii Npeobpa3oBatesib ¢ TOKOBBIM BbIXOAOM
1 nocnefoBaTeNbHbIM MHTepdeicoMm.

MuKpocxema CoAepXUT NOCeaoBaTeNbHbIV PerncTp, AelwndpaTop agpeca, ABa
BXOAHbIX perncrpa gaHHbix UAT, asa 16-pa3psagHbix LA ¢ BbIXOLOM MO TOKY,
3-X MPOBOAHONM MOCnefoBaTenbHbIi MHTephenc C AOMONHUTENbHBIM BbIBO-
nom LDACH nnst olHOBpeMEeHHOro OBHOB/IEHUS COAEPXKMMOro perncTpos LIAM
113 COOTBETCTBYIOWMX BXOAHbIX PerncTpoB. Cxema cbpoca npefHasHaveHa s
NpeayCcTaHoBKY BbixofoB LIATT Mpy BKMOYEHUM MUTAHKA, a TaKxe no3songer
OCYWLECTBAATH AMHAMUYECKMIA COPOC MUKPOCXEMBI B 3aBUCKHMOCTM OT COCTOS-
H¥A BbiBOAA MSB. [InanasoH BbIXOLHOTO TOKa ONpefensieTcs BHEWHVM ONMOPHbIM
HanpshxeHneM. BCTPOEHHbIN pe3ncTop 06paTHOM cBA31 RFB BMeCTe ¢ BHELWHUM
onepaunoHHbIM yernuTenem (OY) No3BONSIOT OpraHm13oBaTs Npeobpa3oBaTens
TOK-HaMPSHKEH WS,

MpumeHseTcs B TOUYHOM annapaTtype KOHTpons dmsuqea(ux napaMmeTpoB
Nnpou3BOoACTBEHHbIX NpoLeccoB, nNMporpamMmmupyemMbiX UCTOYHUKAX TOKa,
HanpsXXeHus, Harpy3Kku, NnOpPpTaTUBHbIX CUCTEMAX U3SMEPEHUA U 3apAgHbIX
yCTpOﬁCTBaX GaTapeﬁHbIX CUCTEM XPaHEHUSA 3J/IeKTPO3HepPruu.

TEXHUYECKUE XAPAKTEPUCTUKN:

PaspsgHoCTb, 61T 16

VIHTerpanbHas HenvHeliHocTb, LSB +1
AnddepeHLvansHas HenvHelHocTb, LSB +1

ViHTepdeiic nocnefoBaTeNbHbIN
HanpsxeHune nutaHus, B 3,0-5,5

Tok noTpebneHuns, MKA 50

Bpems yctaHoBNEHUA, MKC 0,5

BHewHee onopHoe HanpshxeHne, B oT-1570 15
[nanasoH pabounx Temnepatyp, °C -60 + +85

Kopnyc 4112.16-3
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UNDPPO-AHANNOTOBbLIE NMPEOBEPA3OBATE/N

1273HA054

ayguo LIAN 8-kaHanbHbIN

OMUCAHUE:

24-pa3psaHblil 8-KaHanbHbI ayano- UMdpo-aHanorossii nNpeobpasosaTeb
¢ anddepeHuranbHbIMK BbIXOAAMM MO HAMPSHKEHWIHO.

MuKpocxema COAePXMUT BoceMb curMa-gensta (2-A) LAM ¢ auddepeHumansHbl-
MU BbIxofamu. NocnefaoBaTenbHbI NOPT AaHHbIX NOAAePXKMBaeT paboTy B dhop-
MaTe 12S ¢ pa3paaHoCTbio 0 24 6UT 1 YacToTOoW AMCKpeTM3aumn 4o 192 kI,

MocnepoBaTenbHbIM NOPT SPI MCNoAb3yeTCs Ans KOHPUrypaumm BHYTPEHHYX
PErncTpoB YNpasieHns, KOTOpble NO3BONAIOT 33[aBaTb YPOBEHb MPOMKOCTM
M OTKMOYATh 3BYK KaXAOro KaHana, ynpasnsTb pexumom paboTsl GAMY,
yCTaHaBAMBaTb GOpPMaT BXOAHbIX AaHHbIX.

MpumMeHseTcs B MHOrOKaHasibHOM annapaType BOCMPOU3BeAEeHUs 3BYKa
¢ unudpoBbIX HOCUTENEN, CUCTEMAaX PeYeBOro onoBeleHus, unudpoBoro
CUHTEe3a 3BYKa, 6510KaX 3ByKOBOro MHTepdeiica pa3inyHoro o6opyaosaHus.

TEXHUYECKUE XAPAKTEPUCTUKMNU:

Pa3psaHOCTb, BUT 24
[OuHamndecknii guanasor (DNR), ab 90

06 e rapMOHUYECKIE NCKaKEHUS!

natoc wym (THD+N), b KL
YacroTa gnckpetusaynn, Ky, oT 880 192
Pasmax grbdepeHuUMansHoro 496
BbIXOAHOIO HanpshxeHus, B ’
aHaNoroBoW YacTu 3,310,3
HanpshxeHne
nuTaHus, B
uMbpoBoI YacTu 3,3+0,3
[yana3oH pabounx Temnepatyp, °C -60 + +85
Tun Kopnyca MK 4203.64-1
0O60o3HaveHne TY AEHB.431320.506TY
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UNDPPO-AHANNOTOBbLIE NMPEOBEPA3OBATE/NN

1273HA065

ayauo LIAMN 8-kaHanbHbIN

OMUCAHUE:

24-pa3psiaHblil 8-KaHanbHbLIV ayavo- UMdpo-aHanorosblii npeobpasosaTens
C HECYMMETPUYHBIMY BbIXOAAMM MO HAMPSHKEHNHO.

MuKpocxema CoiepXmT BOCEMb cUrMa-aensTa (2-A) LA ¢ HecMMMeTpUYHbIMY
BbIxodamu. [locnenoBaTeNnbHbIN NOPT AaHHbIX NOAAEPKMBaET paboTy B hopmaTte
12S ¢ pa3psaHOCTbIO A0 24 6UT 1 4acTOTOM AUCKPeTM3aumn Ao 192 kI,

MocnegoBaTenbHbli NopT SPI ncnonb3yeTcs ans KOHMUIypaLyn BHYTPEHHUX
PErMCTPOB YMNpPaBNeHs, KOTOpble MO3BONSIOT 3afaBaTb YPOBEHb MPOMKOCTU
M OTK/I0YATh 3BYK KaX0r0O KaHana, ynpasnsTb pexvmMom paboTsl GAMY, ycTa-
HaBnMBaTb GOPMAT BXOAHbIX JaHHbIX.

MpuMeHsieTcs B MHOrOKaHasibHOM annapaTtype BOCMpPOM3BefeHUsl 3BYKa
¢ undpoBbIX HOCUTENEN, CUCTEMAX PEYEBOro onoBeleHus, unudpoBoro
CUHTEe3a 3BYKa, 6/10KaX 3ByKOBOro MHTepdeiica pa3nnyHoro o6opyaosaHus.

TEXHUYECKUE XAPAKTEPUCTUKNU:

PaspsigHOCTb, 6UT 24

OuHamuyecknia aruanasot (DNR), ab 90

06Ie rapMOHMNYECKIE NCKaXEHUS!

natoc wym (THD+N), o6 L
HacToTa guckpetunsaumn, Ky ot 810192
Pasmax guddepeHumnanbHoro 248
BbIXOAHOrO HamnpshxeHus, B ’
aHanoroBon YacTun 3,3+0,3
HanpsxeHne
nuTaHus, B
undpoBoit YacTn 3,310,3
[nanasoH paboymx TemnepaTyp, °C -60 ++85
Tun Kopnyca 5133.48-3
06o3HaveHne TY AEHB.431320.507TY
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UNDPPO-AHANNOTOBbLIE NMPEOBEPA3OBATE/N

1273HAO074

ayguo LLAN 12-kaHanbHbIN

OMUCAHUE:

24-pa3psaHblil 12-kaHanbHbI ayano- Undpo-aHanorosblii npeobpasosaTtenb
¢ anddepeHuranbHbIMK BIXOAAMM MO HAMPSHKEHWIHO.

MuKpocxema cogepxmnT ABeHaauaTh curma-aensta (2-A) LAMN ¢ auddepeHum-
anbHbIMU BbIXOAaMW. NocneaoBaTeNbHbI NOPT AaHHbIX NOAAEPKMBAET PaboTy
B hopmaTe 12S ¢ pas3psaHOCTBI0 A0 24 61T 1 YaCcTOTOW AMCKpeTU3aUmMm 10 192 K.

MNocnenoBaTensHbl NopT SPI v 12C ncnons3yeTtcs ans KoHbUrypaumum BHyTpeH-
HUX PErVCTPOB YNPaBeHMs, KOTOPble MO3BONAIOT 3a[laBaTb YPOBEHb FPOMKOCTH
M OTKIOYATh 3BYK KaX/0ro KaHana, ynpaensTb pexmuMom paboTel GAMY, ycTa-
HaBnVBaTb (OPMAT BXOAHbIX AAHHbIX, 3a[laBaTb PEXUM dHepronotTpebaeHus,
YNpaBnaTh ApariBepoM NUHENHOro cTabunvsaTopa v BHYTPEHHUM AaTYUKOM
TemnepaTypsl.

MpumeHseTcs B MHOrOKaHaslbHOW amnmnapaType BOCMpPOU3BeAeHUs 3BYKa
C undpoBbIX HOCUTENEel, CUCTEMAX Pe4YeBOro onoeelieHUs, LMPPOBOro
CUHTEe3a 3BYKA, 6/10Kax 3ByKOBOIro MHTepdeiica pasnmyHoro o6opypoBaHus.

TEXHUYECKUE XAPAKTEPUCTUKMNU:

PaspsigHoCTb, 61T 24

NunHamuyecknii aranasoH (DNR), ob 95

O6U.LM€ rapMoOHUYeCKne NCKaXeHna

natoc wym (THD+N), b e
YacroTa gnckpetumsaynn, Ky, o732 o 192
Pa3max avdepeHUMansHoro 848
BbIXOHOIO HanpshxeHus, B ’

aHanorosow 4yactu 5,0+0,5

0BOVI HaC 3,3t0,3

HanpshreHune UAbpoBOYt HacTH T
nuTaHus, B

DANY 2,540,25/3,64+0,3

BX/Bbix bydhepos 3,3+0,3/5+0,5
[yana3oH pabounx TemnepaTtyp, °C -60 + +85
Tvn Kopnyca 4235.88-1
O6o3HaueHve TY AEHB.431320.508TY
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ULNDPPO-AHANOTOBbLIE MPEOBEPA3OBATE/N

1273HA084

ayavo LLAMN 16-kaHanbHbIN

OMUCAHUE:

24-pa3psiaHblil 16-KaHanbHbIM ayano- undpo-aHanorosslii npeobpasosaTens
¢ anddepeHumanbHbIMK BbIXOAaMM MO HANPSHKEHWIO.

MuKpocxema CoiiepUT WecTHaauaTb curma-gensta (2-A) LAM ¢ auddepeHum-
anbHbIMUK BbIxoAaMu. MNocnenoBaTenbHbI NOPT AaHHbIX NOAAEPKVBAET PaboTy
B opmaTe 12S ¢ pa3psaHOCTBIO A0 24 61T 1 4acTOTOW AMCKpeTU3aumm 1o 192 Ky,

MNocnenosatensHblii nopT SPIw 12C ncnonsb3yetcs ans KoHUrypaumm BHyTpeH-
HNX PErMCTPOB YNPaBIeHMs, KOTOPbIE MO3BOAAIOT 3a[1aBaTb YPOBEHb FPOMKOCTH
M OTK/IOYATh 3BYK KAXI0r0O KaHana, yrnpasnsTb pexumom paboTsl GAMY, ycTa-
HaBnvBaTb (hOpPMaT BXOAHbLIX AAHHbIX, 3a4aBaTb PEXUM dHepronoTpedaeHns,
YNpaBnsTb ApPariBEpOM NVHEMHOMO CTabunmsatopa U BHYTPEHHUM [AaTHUKOM
TemnepaTypsl.

MpumMeHsieTCcs B MHOrOKaHasIbHOM annapaTtype BOCMPOM3BeAeHUsl 3BYyKa
¢ undpoBbIX HOCUTENEN, CUCTEMAX PEYEBOro OnoBeLeHus, uudpoBoro
CMHTEe3a 3BYKa, 6510KaX 3ByKOBOro MHTepdeiica pa3nnyHoro o6opyaosaHus.

TEXHUYECKUE XAPAKTEPUCTUKNU:

PaspsigHoCTb, 61T 24
NuHamuyeckuin arnanasoH (DNR), ab 95

O6Ll.l,l/le rapMoOHUYeCKne NCKaXeHn A

nntoc wym (THD+N), ab =
HacToTa gucKpetnsaumn, Ky 0732710192
Pasmax guddepeHumnanbHoro 848
BbIXOAHOIO HanpshxeHus, B ’

aHanoroBon YacTun 5,0+0,5

0BOW Yac 3,3+0,3

HanpsxeHne LPpoBOi HaCTH
nuTanug, B

DAMY 2,5+0,25/3,6+0,3

BX/Bblx Bydepos 3,3+0,3/5+0,5
[nanasoH paboyumx TemnepaTyp, °C -60 + +85
Tun Kopnyca 4235.88-1
0O6o3HaveHne TY AEHB.431320.508TY
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UNDPPO-AHANNOTOBbLIE NMPEOBEPA3OBATE/N

1273HA094

24-pa3psgHbiv LA

OMUCAHUE:

24 pa3psiaHbli AByxKaHanbHbln ayavo LAM ¢ anddepeHumanbHbiMy BbIXxogamu
N0 HaNpPSXEHWHO.

CopepxuT ABa curma-gensta (2-A) LAM, nocnenoBaTenbHblii MOPT AaHHbIX 1 WH-
Tepdeic ynpasnenus SPI.

MocnefoBaTenbHbIN NOPT AaHHbLIX NOAAEPXKMBaET paboTy B hopmaTe 12S ¢ pas-
PAAHOCTbIO 0 24 6UT 1 YacTOTOW AVCKpeTM3aumn Ao 192 ki,
MocnenoBaTenbHbln NOPT SPI Mcnonb3yeTcs ans KOHMUrypauum BHYTPEHHMWX
PErvCcTPOB yNpaBeHus, KOTOPble MO3BONSIOT 3a4aBaTb YPOBEHb MPOMKOCTY,
yCTaHaBnMBaTb GOpMaT BXOAHbIX aHHbIX.

MpuMeHseTCs B MHOrOKaHa/bHOM annapaType BOCNpou3BeaeHus 3ByKa C
undpoBbIX HOCUTENEN, CUCTeMaX PeYeBoro onoBeLeHus, L poBoOro CUH-
Te3a 3ByKa, 6710Kax 3ByKOBOro uHTepdeiica pasnuyHoro o6opyaoBaHus.

TEXHUYECKUE XAPAKTEPUCTUKMNU:

PaspsigHoCTb, GUT 24
OuHammnyecknit aranasoH (DNR), ab 50
ObLwme rapMoHMnYeckme nckaxeHns natoc wym (THD+N), % 0,3
HacToTa gucKkpetnsaumn, Ky 073270192

Pa3max grdepeHLManbHOro BLIXOAHOMO HanpskeHus, B 5,6

aHanorosow 4yactu 5,0+0,5
HanpsikeHve nutaHus, B
LmdpoBoit YacTu 5,0+0,5
[nana3oH paboynx TemnepaTtyp, °C -60 + +85
Tvin Kopnyca 4119.28-1
Y AEHB.431320.510TY
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AHANOTO-UN®POBBLIE MPEOBEPA3OBATE/IN

1273MNB19T

curma-gensta AL

OMUCAHUE:

16-paspsiaHbIi cUrMa-fensTa aHanoro-UydpoBoi Npeobpa3oBaTes COAepXMUT
WeCTb He3aBMCUMBbIX KaHaOB, KaX bl 13 KOTOPbIX MMEET MPOrpaMmupyemsblii
thopMUpOBaTeb BXOAHOMO CUMHaNa v yCUnmnTenb C NporpamMmmmupyemMbimM Kodd-
DUUMEHTOM ycuneHus. B cocTaB MUKPOCXeMbl BXOAUT BHYTPEHHWUI MCTOYHMK
OMOPHOTO HaMpsHXeHns € NporpaMmupyembiv ypoBHeM. ocnegoBaTensHb i
nopt (SPORT) coBmecTuM co cTtaHaapTHbiMK MUOC 1 obecneynBaeT Bce hyHK-
UMV ynpaBneHvis 1 obMeHa flaHHbIMY, @ Takxe NoAAepKMBaeT KacKaarposaHue
[0 BOCbMV MUKDPOCXEeM B KacKafle B MHOTOKaHaslbHbIX CUCTEMaX.

MpuMeHseTca B 3aKOHYEHHBIX cMcTeMax c6opa M 06paboTKu AaHHbIX, NPU-
JIOXKEHUSIX C MHOFOKaHaJ/ibHbIMM aHAJIOrOBbIMU BXOAAMU, B annapatype
ANS NPOMBILJIEHHOrO U3MEPEHUs MOLHOCTU, B CMCTEMaX YNpaB/ieHUs
3/IeKTPONPUBOAOM M B COBMECTHOI paboTe ¢ DSP.

TEXHUYECKUE XAPAKTEPUCTUKMN:

PaspsigHoCTb, GUT 16
MakcrManbHas YacToTa npeobpasoBaHus, KL 64
OTHowWweHwe curHan/(wym+nckaxenns) (S/N), o6 73
ObLme rapMoHmnyeckme nckaxenns (THD), ob -76
LWywmbl B kaHane (N), ab -68
VIHTepMoaynsLVOHHble nckaxeHwus (IMD), b -66
[lepeKpecTHble UCKaxeHUs Mexay kaHanamu (CT), ab -79
Hanpsxerme aHaNoroBoW YacTu 3,3+0,3/5,0+0,5
nuTanus, B

UMdpoBoOii YacTn 3,3+0,3/5,0+0,5
[nana3oH pabounx Temnepatyp, °C -60 + +85
Tun kopnyca 4119.28-1
0603HayeHne TY AEHB.431320.002TY
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YC/NIOBHbIE OBO3HAYEHNUA

MoBbILWEHHAs CTOMKOCTb
K BO3AENCTBYIOLMM (hakTopaMm

% ObpaboTka undpoBbIX
: CUTHanoB
Cl

ABTOMaTM3MPOBaHHOE
ynpasneHve 3N1eKTPonprBoLoM

BbluncnmtenbsHasg TexHMKa

MoBbILWEHHasA CTOMKOCTb
K paguaumnm
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NMPOLECCOPDI

AOPOXHASA KAPTA

MPOLECCOPDI 16-PA3PAAHDBIE

1867BMTT
1867BM2
1867BL2AT
1867BLAT
1867BL5T
1867BL9T
1867BL10T

NMPOLLECCOPDbI 32-PA3PAAHBIE

1867BL6D
1867BH016
1867BL8D1
1906BM01A6

65

CTP.

CTP.
CTP.
CTP.
CTP.
CTP.
CTP.
CTP.

CTP.
CTP.
CTP.
CTP.

67

69
70
71
72
73
74
75

76
77
78
79
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AOPOXHA{A KAPTA

NMPOUECCOPHl UMOPOBOW OBPABOTKN CUTHANOB 16-PA3PAAHDIE

1867BL|10T
120 MIy

1867BMT7T
12.5MIy,

1867BM8T 1867BLIOT
40 Mly 20 Ml'y,

N11867BM2
40 Ml'y

Obo3HaueHne
YacTtoTta

1%((;)7MBFE|,42 ‘ CrevcTolikue

1867BLI2AT
57 MI'y,
1867BL2T
40 MIy,
1867BLAT 1867BL5T
40 MINy 20 MI'y,
. cepuiiHble U3genus I:‘ nepcrnekTUBHbIE U3aenus D U3[enns, He peKoMeH/lyeMble K MPUMEeHEeHMIo

67




AOPOXHA{A KAPTA

NMPOUECCOPH UM®POBOW OBPABOTKN CUTHANOB 32-PA3PALHBIE

1867BH016 1867BA016
80 MI'y, 200 MI'y

1867BLI11®

50 My

1867BM9®
40 MI'y,

1867BLI8®/8d1
100 My

1867BLI6D/AD

40 My

1867BL 1P
27 MIy
Obo3HaveHue
YacToTa
. CnevcTorikume
. cepuiiHble n3aenus I:' nepcneKTUBHbIE U3enns D U3[enns, He peKoMeH/yeMble K MpUMeHeHMIo
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MPOLECCOPHI UM®POBOW OBPABOTKM CUTHANOB 16-PA3PAAHBIE

1867BMT7TT

YHMBEpPCanbHbIN LMdpoBOn
CUTHaNbHbIN Npoueccop

OMUCAHUE: OT/INMUTE/IbHbIE
OCOBEHHOCTMH:

16-pa3psaHbIi Npoueccop NpeacTaBAseT coboi yHMBepcanbHbln LMbpPOBOL
CUMHaNBHBIN NpoLeccop cemeicTaa 1867. + 16 X 16 pa3psAoB annapaTHbli
YMHOXUTENb C 32-pa3paLHbIM

MpumMeHsieTcs B 6bICTPOAEHCTBYIOLMX cUCTEMaX 06paboTku LUdPOBbIX nponssefeHremM
cMrHanos. « PazpsgHocTs AJTY 326uT

+ 16 napannensbHbix 16-paspsagHbix
NopTOB BBOAA/BbIBOAA

+ 16-pa3psaHbli TaliMep/cHeTYnK

+ [loNHOAYNNEKCHbI CUHXPOHHBINA
nocnenoBaTeNbHbIN NOpT

TEXHUYECKUE XAPAKTEPUCTUKM: + 4 PeXVMa SHEProc6epexeHs

« MapaMeTpbl CMeLCcTONKOCTY

TM1-5Y, TN - 5Y, T.M,- 0,555V,

APXUTEKTYpa ¥ CHCTEMa KOMaHg, DSP-16 bit TU —TU -2x2P 7.C.-5Y
12 13 | @
7.C,-5Y, TK-2K, 7K, - 1K T.K ,
TakToBas YacToTa, My 12,5 7K 6(5'MaB-CM3/MF
M2
[pon3BOANTENBHOCTbL 12 MIPS
n3y
4Kx16 61T
o3y
MNamsTb 544x16 6UT
O6bem BHelWHeN afpecyemMoi .
Oonen COEPbI MPUMEHEHUS:
224Kx16 61T
HanpshkeHvie nuTaHus, B 3,3 (£10%)
[viHamuyecknii Tok noTpebneHns sapa, MA 210
[nana3oH paboynx Temnepatyp,’C -60 = +125
Tun Kopnyca 4235.88-1
O6o3HaveHve TY AEAP.431280.901TY
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NMPOLECCOPHI UM®POBOV OFPABOTKM CUTHANOB 16-PA3PAAHBIE

1867BM2

YHMUBEpPCaNbHbIN LN POBOM
CUTHaNbHbIN Npoueccop

OT/INMUTENIbHDbIE OMMUCAHMUE:
OCOBEHHOCTMU:
16-pa3psaHbli NpoLeccop NpeacTaBnseT coboW yHUBepCanbHbI LMMPOBON

« TpupuaTh ABa nopTa BBOAA/ CUrHaNbHBIN NPOLLECCOp ceMeiicTBa 1867.
BblBOA3

- Talimep MpumeHseTca B cuctemax 06paboTku LU poBbIX CUrHaNOB.

« [locnegoBaTenbHbIV NOPT

« BbinonHeHne yMHOXeHus
I COXpaHeHNs pe3ynsraToB
32 O/IH KOMaHAHbI LKA

+ Habop KomaHa noaaepxvBaeT
BbIYMCNEHWS C MaBatoLLEl
TOYKOM

« BoinonHeHve nporpamMm
“3 naMaTu nporpamm RAM

TEXHUYECKUE XAPAKTEPUCTUKN:

0 PacmmpeHHaﬂ BHELWHAA MaMATb

obbemom o 128K cnos ApXUTEKTYpa 1 CCTeMa KoMaH, DSP-16 bit
(64K cnoB - naMsTh Nporpamm,
64K - namaTb faHHbIX) TakToBas yactoTa, My, 40
« IHTepdelic ans opraHusaumm
MHOTOMPOLECCOPHbIX cBa3el [TponsBogMTENbHOCTDL 10 MIPS
1 CPEeLCTBa CUHXPOHM3aLMUK ANS
[OCTyNa K pasfensieMon NnaMsaTu Bpewms komaHaHOro LKkna, He 100
« Bocemb BCromoratebHbIX I
perncTpoB 1 CI'IeLI,VIaJ'IbH?e AKX16 61T
apudMeTH4ecKoe yCTPOICTBO 03y
O0na HyX IEERS 544x16 6UT
.p O6bem BHelHel afgpecyemoi
XM ﬂpilMOI'O AOCTYyMa namsTn
K BHewHen namstin DMA (MAr) 128Kx16 6UT
HanpshkeHne nuTanus, B 3,3 (+10%)
COEPbl NTPUMEHEHUA: )
[viHamMnyeckunii Tok noTpebneHns, MA 45
[nana3oH paboyvx TemnepaTtyp,’C -60 + +85
Tun kopnyca 4235.88-1
AEAP.431200.077TY,

Obosravenme T/ AEAIP.431200.077-02TY
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MPOLECCOPHI UM®POBOW OBPABOTKM CUTHANOB 16-PA3PAAHBIE

1867BL,2AT

YHMBEpPCanbHbIN LMdpoBOn
CUTHaNbHbIN Npoueccop

OMUCAHUE:

16-pa3psaHbIN Npoueccop — NpefcTaBuTelb NATOrO NOKONeHNs cemencTea DSP.
3a cyeT MoANMUUMPOBAHHON rapBapACKOi apxMTEKTypbl C AOMNOAHUTENbHbI-
MU BHYTPUKPUCTANbHbIMU NepudepuiiHbiMy YCTPOUCTBaMK, HonblWwmM obbe-
MOM BHYTPUKPUCTaNbHOW NamsTy 1 6ojee BbICOKON cneumanmnsaumnm cucTems
KOMaH[ CO34aeT OCHOBY OMepaLOHHON TMOBKOCTN 1 MPOV3BOANTENBHOCTH.

MpumeHseTca B 6bICTpOfENCTBYIOWUX cucTeMax o6pa6oTku umdpoBbIx
CUrHa/oB.

TEXHUYECKUE XAPAKTEPUCTUKN:

APXUTEKTYpa ¥ CUCTEMA KOMaHA DSP-16 bit
TakTOBas YactoTa, My 57
[1pon3BOANTENBHOCTD 57 MIPS
Bpems KOMaHAHOIo LMKNa, HC 35/17,5
M3Y nporpamm
2Kx16 6uT
O3Y gaHHbIX
MamsTb 10Kx16 6uT

O6bem BHeLLHEN
afpecyemMoi namMsTu

224Kx1661T
HanpshkeHvie nuTanHus, B 5(+10 %)
OTnagoyHbIn HTepdenc JTAG
[nanasoH paboynx Temnepatyp,’C -60 + +85
Tvn kopnyca 4229.132-3
0O6o3HayeHne TY AESIP.431280.371TY
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OT/INMUTE/IbHbIE
OCOBEHHOCTMU:

+ PaspsigHocTb A/1Y- 32 6uUT

+ BbinosiHEHWE YMHOXeHUS
1 COXpaHeHs pe3ynsTaToB
33 OANH KOMaHIHbIN LMK

+ BbIXolHOE HanpshKeHne HU3KOoro
YypOBHsi: He bonee 0,6 B

* BoixofiHOE HanpshKeH e BbICOKO-
ro YpoBH4A: He MeHee 3,8 B

» IMHaMUYeCKniA TOK
noTpebnenHus sapa: 50 MA

* [INHAMMYECKMI TOK
notpebnenus nepndepnm: 40 MA

« ANNapaTtHbIN yMHOXKTESb
16x16 6ut

« MynbTURAEKCUPYEMBIVA
nocnefoBaTenbHbIA NopT

« Bythepn3npoBaHHbI
nocnegoBaTenbHbIVi NOpT

« Tanmep

COEPbI MPUMEHEHUA:




NMPOLECCOPHI UM®POBOV OFPABOTKM CUTHANOB 16-PA3PAAHBIE

1867BLIAT

YHMUBEpPCaNbHbIN LN POBOM
CUTHaNbHbIN Npoueccop

OT/INMUTENIbHbIE ONMUCAHUE:
OCOBEHHOCTMN:

16-paspsgHbIi npoueccop 1867BLAT ¢ UKCMPOBaHHOM 3ansTol oTnnyaeTt
« KOMMYHWMKaLMOHHble mopTsl HPI, KOMOMHVPOBaHVe MOAMMDUUMPOBAHHONM rapBapACKON apxMTEKTypbl C Tpems
TDM BHYTPEHHUMM WWHAMW AaHHbIX M OAHOW LWMHOW KOMaHf, 4YTO Mo3BosseT
> NEeYnTb BbICOKYIO CTEMEHb M bHOCTU WX BbIMOMHEHNS.
 JTAG-nHTepdeiic obecne COKYt0 CTeMNeHb NapannenbHoc OfHe

» BNIOK yMHOXeHWSE € HaKoM/eHViem MpumeHseTca B 6bICTPOAENCTBYIOWMX cMcTeMax 06paboTku LUdpPoBbIX
(MAC) BbinonHseT Hap 17 6uTo- CUrHanos, pa6oTalowWwuXx B cpeae C MOBbILIEHHBIMU CMeLUaNbHbIMMU
=L OISl M OIS PR R L2 BO3peNCTBYIOWMMY haKTOpaMM.

Bupaa: S = S+AxB 3a oamH TakT

« A/TY cnocobHO dyHKLMOHUPO-
BaTb KaK fBa 16-pa3psagHbix AT1Y,
BbIMONHAIOLLMX OAHOBPEMEHHO

fise 16-pa3psaHble onepaLum TEXHUYECKUE XAPAKTEPUCTUKMN:

* [IHaMMYeCKnin TOK

notpebnexus nepudepun 25 MA

APXUTEKTYpa 1 CUCTEMA KOMaH[ DSP-16 6ut
« Taimep

TakToBad YyactoTa, My 40

[pon3BoanTENbHOCTL 40 MIPS

Bpems KoMaHAHOro UMKna, He 25
M3Y nporpamMm
2Kx16 61T

Mawsrs 101

COEPbI MTPUMEHEHUA: )

Obbem afpecyemoit namsaTu
192Kx16 6uT

HanpshkeHve nutanums, B 5 (+10 %)

[HaM1YECKII TOK NOTpebaeHns, MA 65

[yana3oH pabounx Temnepatyp,’C -60 ++85

Tun kopnyca 4234.156-2

Obo3HaveHve TY AEAP.431280.373TY
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MPOLECCOPHI UM®POBOW OBPABOTKM CUTHANOB 16-PA3PAAHBIE

1867BLIST

npoueccop 06paboTKu CMrHanoB
Cc HGMKCMPOBAHHOM 3aNsATOM
n namaTbto TMNa Flash

OMUCAHUE: OT/INMUTE/IbHbIE
OCOBEHHOCTMH:

16-pa3psiHbIA NPoLeccop MMeeT CUCTeMY KOMaHg W CUCTeMy ajpecauuu,
OPUEeHTUPOBAHHYIO Ha LMD POBYIO 06PabOTKY CUIHaNOB.

« PaspsigHocTb A/1Y: 32 6ut

« [1Ba nocnenoBaTenbHbIX

MpumeHsieTca B cuctemax ¢ Ha6opom nepudepuitHbIX YCTPOUCTB, uHTepdelica BB0Aa/BbIBOAR

aflanTUPOBaHHbBIX A5 yNPaBAeHUSA dNeKTPoABUraTeNaMMU. .
+ Mogynb aMyngLmMmM, OCHOBaHHbI

Ha JTAG cKaH-Leno4YKax

« [1BeHaaLaTh KaHanoB LNPOTHO-
NUMNYAbCHOM MoayAsLmmn (PWM)

+ Tpn 16-6UTHbIX TalMepa obLero
Ha3HaveHs C LUECTbIO PEXMMaMK

« [1BoViHOM 10-BUTHbIN aHanoro-
LMdpoBol NpeobpazoBaTenb

TEXHUYECKUE XAPAKTEPUCTUKNU:

« [leCTb BHELWHWX CUTHaNnoB npe-

ApPXUTEKTYpa ¥ CUCTEMA KOMaHL, DSP-16 6ut pbiBaHus: Power Drive Protect,
Reset, NMI 1 Tpu MacKupyembix
TakToBAas Yactota, My 20 CUTHana npepbiBaHmA
[1pON3BOANTENBHOCTL 20 MIPS
Bpems KoMaHAHOIO UMKna, HC 50
M3Y (Flash)
16Kx16 6uT
o3y
MamsTb 544x16 61T
O6beM BHeLHel COEPbI NTPUMEHEHNA:
afpecyemMoit naMsTu
224Kx16 61T )
VHTepdelic SPI, SCI, JTAG
HanpshkeHvie nuTaHus, B 5 (10 %)
[OunHamuyecknii Tok noTpebneHns, MA 80
[nanasoH paboymx Temnepatyp,’C -60 + +85
Tvin kopnyca 4229.132-3
O6o3HayeHve TY AEAP.431280.536TY
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NMPOLECCOPHI UM®POBOV OFPABOTKM CUTHANOB 16-PA3PAAHBIE

1867BLIOT

CUTHaNbHbIN NPOLLECCOpP A8 yNpaBAeHus
aneKTpoaBuraTenaMm ¢ GUKCMpoBaHHOM
3aMnATOM U NOBbILEHHOW CNELCTOUKOCTbIO

OT/INMUTE/IbHbIE ONMNCAHMUE:

OCOBEHHOCTMU:

16-pa3psaaHbIi DSP-MUKPOKOHTpOANEP ¢ Noaaepkron dyHkumii Motor Control,
» PaspagHocTb A/TY 32 6uT pa3paboTaHHbI MO BbICOKOMPOW3BOAUTENbHOM cTaTuydeckolt KMOM-TexHono-
rnn. 1867BLIT nmeet cncremy KomaHg 1 cucTeMy agpecaunm, OpueHTUpOoBaH-
Hyt0 Ha UndpoByto 06paboTKy C1MIrHANoB.

« Moaynb MeHemxepa cobbITUI
COAEPXNT 12 KaHanoB WHPOTHO-
UMMYAbCHOM Moaynsumn (PWM)

. NpuMeHsieTca B 6bICTPOAECTBYIOWMX cucTeMax 06paboTku LugpoBbIX
* Tp¥1 16-61THbIX Talimepa obujero CUrHanoB, 6noOKax ynpaB/ieHMsi 3NeKTpoaBuUratTensiMm, pab6oTalowmx
estEhEg sl G IISClLa e gulal del 2 B Cpepfe C NOBbILWEHHbIMU CeLuanbHbIMU BO3AENCTBYIOWMUMY haKTOpaMu.

+ Tpy 16-6UTHBIX MPOCTbIX
YCTPOWNCTBa CpaBHEeHM s

+ YeTbipe ycTpolicTBa cbopa
[aHHbIX, AiBa 13 KOTOPBIX C
BO3MOXHOCTbO MHTEPeica

K KBafpaTypHO-KOAMPYIoLLEMY
AMyRBCHOMY YCTpORCTEY (QEP) TEXHUYECKUE XAPAKTEPUCTUKMU:

« [1Ba 8-kaHanbHbIx 10-paspagHbIx

aHanoro-uMdpoBbIx CoBmecTnm ¢ 1867BLIST
APXUTEKTYpa 1 CUCTEMA KOMaH[

npeobpasoBaTens DSP
* figa I'IOCJ'I%,D,OBaTeﬂ SRS TakTosas 4acTtota, My, 20
nHTepdelica BBOAa/BbIBOAA
« Moaynb aMynauUMmM, OCHOBaHHbI MpON3BOANTENBHOCTD 25 MIPS
Ha JTAG CKaH-Leno4YKax
o Bpems KOMaHAHOIo UMKNa, He 40
o I'IapaMeprl CNeyCToONKOCTN:
TW-5Y 71 -5Y 7.1 -0,5x5Y
1 [ 3 [ 7 C 0O3Y gaHHbIX
TN, TN ,-2P7.C-5Y,7.C,-5Y, 1312 % 16 61T
7K, -0,5x2K, 7.K4 - 0,5x1K, o3y naHgblx/nporpaMM
5 512 x 16 6yt
K- ‘CM? MaMsTh
7.K, - 60 MaB-cm?/mr 03Y nporpamy
4032 x 16 61T
O6bem agpecyemolt namsTu
192K x 16 6uT
HanpshkeHue nutanus, B 3,3 (10 %)
COEPbI NTPUMEHEHUA: [ HaM1YeCKIii TOK NoTpebaeHns, MA 100
[nanaszoH pabounx TemnepaTtyp,’C -60 ++85
Tun kopnyca 4229.132-3
0O60o3HaveHne TY AEHB.431280.038TY
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MPOLECCOPHI UM®POBOW OBPABOTKM CUTHANOB 16-PA3PAAHBIE

1867BL,10T

MUKPOKOHTpoOiep ¢ hyHKUMEN npoLleccopa
undpoBoin 06paboTKM CMIrHaANOB

OMUCAHUE: OT/INMUTE/IbHbIE
OCOBEHHOCTMH:

16-pa3psaHbIi NPoLECccop SBASETCS BbICOKONPOWM3BOAMTENbHBIM 16-pa3psf-
HblM DSP-MUKPOKOHTPONNEPOM, B KOTOPOM Peann3oBaHbl PEXUMbl BHYTPU- « PazpsigHocTb ANTY 32 61T
CXEMHOM 3MYNSALUMN U MOHMIKEHHOIO 3HEepronoTpebneHns. Mimes MHOroKpaTHbIN
BbINTPbILL B MPOU3BOANTENBHOCTI MO CPABHEHMIO C MUKPOKOHTPOIIEpaMu Tpa-
AVUMOHHOM apxmnTeKTypbl, DSP-MUKPOKOHTPONNEP NMO3BOMNT pellaTh CIOKHbIE
3afla4M BEKTOPHOrO W 6e3[aT4MKOBOrO YNpaBneHns asuratensmmn, ocTaBasch
B paMKax 0HOMNPOLECCOPHOM CUCTeMbI YNpaBaeHmns. * Tpu 16-paspaaHbix Tamepa

« ANNapaTtHbIn yMHOXUTESb
C 32-paspsfHbim
npoun3sseneHvieM (16x16)

« CTOpOXeBoW TaiMep

MpumMeHsieTcs B 6bICTPOAEHCTBYIOLMX cUCTEMaX 06paboTku LudPOBbIX >
+ JTAG-nHTepdelic

CUTrHanoB, 6/10Kax ynpaeneHUs 31eKTPOABUraTeNIAMM.
« [IBa nocneaoBaTeNbHbIX NopTa
BBO/]a-BbIBO/A

« 1Ba CAN-uHTepdeiica
(MynbTMNNEKCUPOBaHHbIN C SPI)

TEXHUYECKUE XAPAKTEPUCTUKN:

+ [1Ba BOCbMUKaHaNbHbIX
12-pa3psagHbix ALT
CoBmecTum c 1867BLIST
DSP

APXUTEKTYPa U CUCTEMA KOMAH/, - [1BeHagLaTh kaHanos 6aoka LM

+12C nHTepdeiic
Mpon3BoANTENBHOCTb 120 MIPS v
 TaMep peanbHOro BpeMeHn

Bpems KOMaHAHOIo uMKna, He 8,33

O3Y gaHHbIX
47376x16 61T

M3Y nporpamm (FLASH)
amare 128 K6ait

O6beM agpecyeMon namsaTy
224Kx16 6uT

sapa 1,8 (+0,2) COEPbI NTPUMEHEHUA:

HanpshkeHve nutanus, B
P 6ydepos BBOAa/BbIBOAA 3,3 (+0,3)

[viHamuyeckunii Tok notpebneHns, MA He 6onee 240
[vana3oH paboyunx Temnepatyp,’C -60 ++85

Tun kopnyca 4229.132-3
Ob6o3HaveHne TY AEHB.431280.099TY
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MPOLUECCOPHI LUM®POBOV OFPABOTKM CUTHANOB 32-PA3PAAHBIE

1867BL6D

npoueccop uMdbpoBon 06paboTKN CUrHaANOB
C NNaBatoLen 3anaTon

OT/INMUTENIbHDbIE OMMUCAHMUE:
OCOBEHHOCTMN:
32-pa3psiaHblvi npoueccop npeacTasnser cobovt UMppPoBON CUrHaNbHbINA NpPo-
« PazpsigHocTb A/TY 40 61T (M3), Lleccop, NpeHa3HavYeHHbIN A1 peleHns CNOXHbIX 3aa4 CMCTEMHOIO YPOBHS,
32 6uta (®3) AN KOTOPbIX HYXHO 3HauyMTeNlbHOe YBeNnYeHne AMHAMUYEeCKOro AmManasoHa,
« ANNAPATHbIN YMHOKATENb BbICOKAst MPON3BOAUTENBHOCTS 1 BOSMOKHOCTb o6Pa6om/| AaHHbIX B hopmaTe
32x32 61T (N13), 24x24 6T (©3) Kak C (DMKCMPOBaHHOM, TaK 1 C NnaBatollelt 3ansToun.

« [1Ba 32-pa3psiaHbix TaiMepa

MpumeHsieTcs B GbicTpopeicTBYIOLMX cucTeMax 06paboTku LmdpoBbIX
« BCTPOEHHbI KOHTpONNEP CUrHaNoB, CUCTEMAX C AUHAMUYECKUM MacCluTabupoBaHUeM BbIYUC/IUTESTb-

NPSIMOTO AOCTYMa K MaMsTy HbIX AAep.
(nan)

« [1Ba nocnegoBaTenbHbIX MopTa

« MynbTMNPOLECCOPHBIN
nHTepderic

TEXHUYECKUE XAPAKTEPUCTUKN:

APXUTEKTYpa 1 CUCTEMA KOMaH[ DSP

TakToBasi YactoTa, Ml 40
20 MIPS

[TponsBogMTENbHOCTD
40 MFLOPS

Bpems KOMaHAHOro UMKNa, HC 50

COEPbl NTPUMEHEHUA:

Obbem
BHYTPUKpUCTansHoro M3Y
4Kx32 6uT
Obbem

MamsaTb BHYTpUKpUCTansHoro O3Y
2Kx32 6uT

O6bem agpecyemon
namsTy

16Mx32 61T
HanpshkeHve nuTaHus, B 5(+0,5)
[HaMUYECKIIA TOK NOoTpebaeHns, MA He bonee 480
[yana3zoH pabounx Temnepatyp,’C -60 ++85
Tun kopnyca 6116.180-A (PGA-181)
Obo3HaveHve TY AEAP.431280.654TY
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MPOLECCOPHI LUM®POBOW OBPABOTKM CUTHANOB 32-PA3PA4HBIE

1867BHO016

[BYXbSAEPHbIA BbICOKONPONU3BOAUTENbHbIN
npoLeccop C naaBatoLLen 3anaTomn
N NOBbILLEHHOMN CMEeLCTONKOCTbIO

ONMNCAHMUE: OT/INMUTENDbHDIE
OCOBEHHOCTMU:
32-pa3psiaHblil NpoLeccop NPeacTaBnseT cobol «CUCTEMY B KOPMYCe» C ABYXbS-
[EPHbIM BbICOKOMPOU3BOANUTENbHBIM MUKPOMPOLECCOPOM, CMPOEKTUPOBAHHbIM « PazpsigHocTb A/TY 40 61T (M3),
Ha ocHoBe 32-pa3psaHoro sapa 1867BL6D aAns NOCTPOEHUS BbIYUCUTENbHbBIX 32 6uT (P3)
V yNpaBAsioLMX CUCTEM, IKCMNYaTUPYEMBbIX B YCIOBUSX BO3AENCTBIS Creumanb-
HbIX BHELLHVX BO3AENCTBYOLMX (aKTOPOB.

« YeTbipe Tanmepa

0 L‘|€Tblpe nocnefoBaTelbHbIX

MpsiMble OTEYECTBEHHbIE 1 3apYOEXHbIE aHaNor OTCYTCTBYHOT. nopta SP|

MpumeHseTca B yNpaBnsowWwein u BbIYUCIUTENbHONM annapaTtype, npegHa- » HeTbipe KOHTposIepa
3Ha4YeHHOM AN SKCNJlyaTaLMm B YC/IOBUSAX XKeCTKUX TPe6GoBaHMIA NO yCTOM- nHtepdeiica FOCT P 52070-2003
YMBOCTU K CNeLmasnbHbIM BHEWHUM Bo3fencTBYoWUM hakTopam. (MIL-STD-1553B)

+ [1Ba KOHTpONNepa nHTepdenca
18977-79 (ARING-429)

TEXHUYECKUE XAPAKTEPUCTUKMU: + KonTponnep USB 2.0

+ TpyALaTh ABE NPOrpamMMmnpyemble
JIMHUM BBOAA-BbIBO/A

CosmectumM c 1867BLI6D
APXUTEKTYpa 1 CUCTEMA KOMaH/,

DSP * BHyTpuKpucTanbHasa cncrema
OTNaAKN
TakTOBas YacToTa, My 80
KonnyectBo NpoLeccopHbIX Saep 2
40 MIPS (®3)
[pOV3BOANTENBHOCTb K400 Npoleccopa 80 MFLOPS (M3)

O6beM agpecyeMon namsTy
16Mx32 + 16Kx32 6uTt

O3Y aByxnoprosoe
32Kx32 6ut

03Y nepucepuiiHbix 610KoB COEPBI NIPUMEHEHWUSA:
12Kx32 6yt

O6bEM NamsaTy 3arpy3drika
4Kx32 6yt

BHewHsg namaTs

512Kx32 6yt

BHyTpeHHss namMsTb
HE3aBUCKMO [151 KAXAOrO sApa

GPIO 2x16, UART, USB 2.0,

VinTepdeiice: MIL-STD-1553B, ARINC-429, SPI

snpa 1,8 ((+0,18)

HanpshkeHue nutaHus, B
P 6ydepoB BBoAa/BbIBOAA 3,3 (+0,33)

[nHamuyecknii Tok notpebneHns aapa, MA He 6onee 1200

[nana3oH paboumx Temnepatyp,’C -60 + +85

Tun Kopnyca MK 6103.602-A (CPGA-602)
0b03HayeHne TY AEHB:431280.365 TY
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OT/INMUTENIbHbIE
OCOBEHHOCTMU:

- [1Ba agpa

« PaspsiiHOCTb YMHOXUTENS:
40x40 6uT (M3), 3232 6UT (P3)

« 4XUART c apxuTekTypoit UART
NS16550A

« USB 2.0 FIFO 8x32 61T, 16X32 61T

« Ethernet 10/100 FIFO 2Kx40 6uT,
4Kx36 6uT

+ MIL-STD-1553 3Kx18 6uT
« bnok PLL UART

« BHyTprKpurcTanbHas cxema
oTnagxn c nHtepdencom JTAG
(IEEE 1149.1)

+ GPIO 4x6

+ YeTbipe TaMepa

COEPbI MPUMEHEHUA:

MPOLUECCOPHI LUM®POBOV OFPABOTKM CUTHANOB 32-PA3PAAHBIE

1867BL8®1

ABYXMNpoLueccopHas CMCTeMa Ha Kpuctanne
¢ 32-pa3psgHbiMu DSP ¢ nnaBatouen 3anatomn
M pa3BUTON Nepudepuen

OMUCAHUE:

32-pa3psaHblii NPoOLEeccop — 3TO BbICOKONPOW3BOAMTENbHAS ABYXMPOLECCOP-
Has crcTeMa Ha KpucTanse, cogepxallas Asa sapa 32-pa3psaHoro npoleccopa
urdpoBo 06paboTKM CUrHANOB C NNaBatolen 3anaTon. [poueccopHble sapa
COeIMHEHbI Yepe3 KOMMYHWKaLVOHHbIE MOPTbI, KOTOPbIE 0becneynBatoT nprem/
nepefady faHHbIX CO CKOPOCTbIO A0 480 MbaiT/c. 3TO AaeT BO3IMOXHOCTb pea-
nr30BaTb 3MMEKTUBHYIO MYNETUMNPOLECCOPHYID 06paboTKy AaHHbIX. Meprde-
PUINHbIE YCTPOCTBA MOTMYT NOAKNOYATLCS K N110OOMY 13 NPOoLEeccopoB B Ntoboe
BpEeMsl 4epe3 KOMMYTATop W, COOTBETCTBEHHO, MOMYT YNPaBAsaTbCs 13 M1060ro
npoueccopa.

MpumeHseTca B ynpaBnsowein U BbIYUCIUTENbHONM annapaType, NpegHa-
3HaYeHHOI g1 UCNOJIb30BaHUS B YC/IOBUSAX HEO6XOAMMOCTY BbIYNCIEHUI
B peasibHOM BpeMEeHMU.

TEXHUYECKUNE XAPAKTEPUCTUKWN:

CoBMecTuMm ¢ 1867BLI3D
ApXMTEKTypa 1 cucTeMa KOMaHA,

DSP
TakToBas YyactoTa, My 100
Konmuectso npoLeccopHbix saep 2

50 MIPS
[poV3BOANTENBHOCTB KaXA0ro NpoLeccopa 100 MFLOPS

n3y

4Kx32 buT

o3y
MNamaTb 2Kx32 61T

O6beM BHelHekn
afpecyemMoii naMsTu
4%32 6ut

(sapa) 1,8 (+10 %)

HanpshkeHune nutaHns, B
. (6ybepos) 3,3 (+0,3)

[yHaMmnyecknii ToK noTpebreHns sapa, MA He 6onee 1000

[vianasoH pabounx Temnepatyp,’C -60 +~ +85

PGA-602

Tun kopnyca
MK 6117.602-D

060o3HaveHne TY AESIP.431280.969TY
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MPOLUECCOPbLI 32-PA3PAAHBIE

1906BM01A6

MUKPOMPOLLECCOp C MOBbILIEHHOM
CneLCcTONKOCTbIO Ha H6a3se ssigpa SPARC V8

OMUCAHMUE: OTINMUTE/IbHDbIE
OCOBEHHOCTMU:
32-pa3psaHbIA MUKPOMNPOLIECCOP C NOBbILEHHOM CTOMKOCTbIO K CheuvanbHbiM
BHELWHVM BO3AENCTBYOWUM hakTopam, YeTbipbMs nopTamu SpaceWire, oByMs « CeMUCTYNeHYaThbl KOHBENep
noptamu CAN 2.0B, aByms noptamm MIL-STD-1553, MHTErprpOBaHHbIMIN KOH- KOMaHf C NpefcKasaHmem

Tponnepamn PCl 2.2, Ethernet n noptom USB 2.0. nepexofoB

. . « HTepdelic otnagkn JTAG
MpumeHseTca Npu NOCTPOEHUM BbICOKONPOU3BOAUTENIbHOWU, 0TKA30yCTOM-

uMBOV annapaTypbl 4N paboTbl B KOCMMYECKOM NPOCTPaHCTBe. + Kondpnrypupyembiii kaw 1-ro
YPOBHS

« KoHTponnepsbl BHelHel
namsaT SRAM, PROM 11 SDRAM
(M3Y, CO3Y, CA03Y)

+ YeTbipe TaiMepa/cyeTyrKa

+ [lapameTpbl CNeLCcToMKOCTI:
7MW, -5Y,7W, -5Y, 7MW, -0,5%5Y,

TEXHUYECKUWUE XAPAKTEPUCTUKMWN: 7~V|12/7~Vi13 - 2X2P, 1€, =5Y
7.C,-5Y, T.K -0,5%2K/2K,
7.K,-0,5x1K, 7.K | - 60 MaBecm’/Mr

SPARC V8 ¢ nogaepxKoin

APXWUTEKTYpa 11 cUCTEMa KOMaH S i s

MakcrManbHasa TakToBas 4actoTa, My 80

COEPbI NTPUMEHEHUA:
MponssoanTensHoCTb, DMIPS/MIL, 1,7

PROM
256 Mbant

SRAM
256 M6anT

MNamaTb SDRAM
1 T6anT

OCRAM (BCTpoeHHas namsTb)
64 KbaiiTa c KofloM KoppeKLmuy
X3MMUHIA

(agpa) 1,8 (+0,18%)

HanpsxeHune nutaHus, B (6ytbepos) 3,3 (+0,3)

[OunHamuyecknii Tok notpebneHns aapa, MA 1600

[vana3oH paboyunx Temnepatyp,’C -60 ++125

Tvin kopnyca MK 6117.602-D
Obo3Ha4eHne TY AEHB.431280.039TY
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YC/IOBHbIE OBO3HAYEHNUA

bnokn nuTanus

Aucnnen n LCD-nanenu
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LWAM-KOHTPOJANEPDI

WNM-KOHTPONNEP AN NOCTPOEHNA CTP. 82
CUHXPOHHBIX NTOHUXXAKLWNUX DC-DC
NPEOGEPA3OBATE/EMN

1396EY055
1396EY054

WNM-KOHTPOANEP ANA NOCTPOEHUA CTP. 83
BTOPUYHbBIX NICTOYHUKOB NUTAHUA
NoO MOCTOBOW TOMNOJIOFTUWN (FULL-BRIDGE)

1396EY065
1396EY064

ABYXTAKTHbIW WWWM-KOHTPOJIJIEP ANA CTP. 84
NMOCTPOEHUSA BTOPUYHBIX UCTOYHUKOB
MUTAHUSA NO ABYXTAKTHOMW TONONOr UK
(PUSH-PULL)

1396EY015
1396EY014
1396EY025
1396EY024
1396EY035
1396EY034
1396EY045
1396EY044

KOMBEUHWUPOBAHHbBIN WWMM-KOHTPONNEP CTP. 85
C KOMMNEHCALMEA KO3®OULLMEHTA
MOLWHOCTU (KKM)

1396EY075

1396EY074
1396EY0T7AS5
1396EY07A4
1396EY07B5
1396EY07B4
1396EY07C5
1396EY07C4
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WNM-KOHTPOAMEPbI

1396EY055
1396EY054

CuHXpoHHbIe LUM-KOHTpONnepbl

OT/INMUTENIbHDbIE OMUNCAHMUE:

OCOBEHHOCTMN:

CUHXpOHHble M- KOHTpONNepbl NPUMEHSHOTCS NS YNPABAEHNUA BEPXHUMU 1
+ OrpaHmn4eHve BbIXOAHOrO TOKa HVKHUMYM CUOBBIMW KNOYaMM N-TUMa, NpeHasHayveHbl ANg NoCTPOEHMS MOHM-
xatouwmx DC-DC npeobpazosateneit ¢ Bbicokmm KM/,

« [1naBHbI 3aMycK

* BXOA BK/TI04EHNS MAKPOCXEMbI PE&XIM yNpaBAeHrs Mo TOKy 3a CHET KOHTPOMSA MUKOBOTO TOKA Yepe3 BHELIHIO

+ 3aWMTa OT NOHMMEHHOTO Hanpsi- MHAYKTUBHOCTb, MO3BONSET 06€CMeYNTb NOLUMKANYHOE OrpaHuyeHue o TOKy,

A TR a TaKxe yNpoLLaeT Lenu KoMMeHcaLmio 06paTHOM cBA3u. Mcnonb3oBaHue amy-
NNPYEMOro CHrHana ynpasneHns B BIAE «Nbl» YMEHbILIAET YyBCTBUTENbHOCTb
* 3allTa oT neperpesa VM K wymam 1 No3sonseT ncnonb3osats LUMM ¢ Manoi CKBaXHOCTbIO.
- [IporpaMmuypyemMoe orpaHunye-

HVe TOKa HarpysKku Bo3moxHO beckoprnycHoe ncnonHervie 1396EY05H4.

TEXHUYECKUE XAPAKTEPUCTUKWN:

CNHXPOHHaA NoHMKatoLas

Tononorvs BTOPMYHOro UCTOYHUKA NuTaHwms (BIM) (synchronous buck)

COEPbI MPUMEHEHUA:

Ynpasnerwue WM TOK
MuHVMansHoe HanpshxeHve nuTaHus, B 45
MakcrmanbHo HanpshxeHune NTaHus, B 15
BbixogHOe HanpshkeHwve perynvpyemoe ot 0,8 B
Tok noTpebnexus, MA 10
Mporpammyvipyemas paboyas Yactota, Kl'y o1 50 fo 750
TemnepaTypHblii rnanasoH, °C -60 ++125
1396EY055 5142.48-A
Kopnyc
1396EY054 4321.20-E
Y AEHB.431420.679TY
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WNM-KOHTPOANMEPbI

1396EY065
1396EY064

LUNM-KoHTpoONNep AN NOCTPOEHNSA BTOPUYHbIX
MCTOYHMKOB MUTAHMS NO MOCTOBOW TOMOMOTUY
(full-bridge)

OT/INMUTE/IbHbIE
OCOBEHHOCTMU:

OMUCAHUE:

LWVIM-koHTponnepbl ¢ $ha30BbiM CABUIOM peanun3yroT yrnpaBaeHne CUI0BbIM
KackafoM MOMHOMO MOCTa NMOCPeACTBOM PE30HAHCHOIO NEepPEKIOYeHNS Npu Hy-
NEBOM HanpsikeHuu ans obecnedeHus BbICOKOM 3 MEKTUBHOCTY Ha BbICOKUX
yacToTax. CxeMa Mcnonb3yetcs NMMbo Kak perynarop HamnpshkeHus, nnMbo Kak
perynsTop Toka.

. OI'paHI/I‘-leHI/Ie BbIXOHOIO TOKa

+ 3allyTa OT NMeperpysKu no ToKy

« [NaBHbIN 3aMnycK

« MporpamMmupyemMas paboyas

ObnapaeT AONONHWUTENbHBIMU DYHKUMAMM, TaKUMI KaK paclivpeHHas Noruka SelconE

ynpaenenuvs, MyHKUMS afanTUBHOW 3aePXKM 1 BO3MOXHOCTb OTK/IKOYEHMS.
PaboTaeT C MaKC1MMasibHOM TaKTOBOM YacToTon 1 MIL.

+ BbIBOA, BHELIHEW CUHXPOHM3aLIMK

* 3aWMTa OT MOHIKEHHOTO HanpA-

KEHUSA MUTAHMS
Bo3mM0oXHO beckopnycHoe ucnonHeHmne 1396EY06H4.

* AnanTnBHasa 3a4epxKa

TEXHUYECKUE XAPAKTEPUCTUKN:

MOJHbIA MOCT

Tononorus BTOPUYHOTO MCTOYHMKA NUTaHKs (BUM) (Phase-Shifted Full-Bridge)

COEPbI NTPUMEHEHUA:

Ynpasnexue WM TOK, HanpshxeHne

MuHUManbHOE HanpsHKeHve NuTaHus, B 10
MakcMManbHO HanpsHKeHve nuTaHng, B 16,5
3alymTa OT MOHWKEHHOIO HaMPSHKeHNA MUTaHUA BK/BbIKA, B 11/9
MakcmanbHbIi paboynii unkn % 100
MakcumansHas paboyas YactoTta, Ky 1000
IVKOBBIN BbIXOAHOW TOK ApaliBepa, A +0,1
TemnepaTypHblii ArnanasoH, °C -60 ++125

1396EY065 5121.20-A
Kopnyc

1396EY064 4321.20-E
TY AEHB.431420.680TY
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OT/INMUTENIbHbIE
OCOBEHHOCTM:

o OrpaqueHme BbIXOAHOIO TOKa

+ 3al1Ta OT Neperpy3Ku no ToKy

« [NaBHbIV 3anycK

« [porpammyipyeMas KoMreHca-
UMs HaKNoHa

« [lporpamMmupyemas paboyas
YacToTa

0 3au4|/|Ta OT MOHMXXeHHOro Hanp4-
HKeHnA

COEPbI MPUMEHEHUA:

WNM-KOHTPOAMEPbI

ABYXTAKTHbIN
LULNM-KOHTPO/JIEP

ABYXTaKTHbIM LUMM-koHTpoNnep
ANA NOCTPOEHUSA BTOPUYHBIX UCTOYHUKOB
NUTaHUA No ABYXTaKTHoM Tononoruu (push-pull)

OMUCAHUE:

MuKpOCXeMbl NPeAcTaBnstoT coboi AByxTakTHble LUVIM-koHTponnepsl Ans
NOCTPOEHNS BTOPUYHbBIX MCTOYHUKOB MUTAHWS MO ABYXTAKTHOW TOMONOrWM
(push-pull).

M3pgenus BKOYaOT B cebS MCTOYHMK MUTaHWS C UCTOYHMKOM OMOPHOrO Ha-
NPSHKEHNS, 3alMTy OT MOBLILUEHHOTO W MOHWKEHHOTO HanpshxeHns NuUTaHKs,
LUIM-koMnapaTop, CxeMy NaaBHOIO 3anycKa, BbIXOAHOM paliBep, 4acToTo3aja-
loWMIA reHepaTop, AaTHMK TOKa, B/IOK KOMMEeHcalUMy HaKoHa CrrHana Ha Bxoae
CS.

Bo3moxHO beckopnycHoe ncnonHeHne 1396EY01H4, 1396EY02H4, 1396EY03H4,
1396EY04H4.

TEXHUYECKUE XAPAKTEPUCTUKN:

AByxTaKkTHas (push-pull)

Tononorvs BTOPMYHOro UCTOYHUKA NuTaHwus (BIM) nonymocrosas (halfbridge)

Ynpasnenwe WM TOK
1396EY015, 1396EY014, 15
MUHUMATbHOe Hanpswe-  L396EV035, 1396EY034 ’
Hue nuTatng, B 1396EY025, 1396EY024, s
1396EY045, 1396EY044 :
MaKkcMManbHO HanpshkeHve nuTaHns, B 15
1396EY015, 1396EY014,
3aLumTa OT NOHKEHHOTO 1396FY035, 1396EY034 12,5/83
HaNPSXKEHWS NUTaHKS
BKN/BbIN, B 1396EY025, 1396EY024, 43/41
1396EY045, 1396EY044 e
MakcrmanbHbIi paboynin unkn % 50
MakcrmanbHas paboyas YactoTa, K, 1000
M1KOBbIN BEIXOAHOM TOK ApaiiBepa, A +1
1396EY015, 1396EY014, 35
Bpems nnaBHoro 3anycka, 1396EY025, 1396EY024 '
ME 1396EY035, 1396EY034, 0075
1396EY045, 1396EY044 ’
TemnepaTypHbI Anana3oH, °C -60 ++125
1396EY015, 1396EY025,
1396EY035, 1396EY045 L2L20A
Kopnye 1396EY014, 1396EY024
1396EY034, 1396EY044 AEl0B0ME
TY AEHB.431420.678TY
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WNM-KOHTPOANMEPbI

KOMBUHWPOBAHHbBIU
LUIMM-KOHTPO/NIEP

KOMBUHMpoBaHHbIN LUMM-KOHTpOANEpP C KOM-
neHcaumen koadbduruymeHTa MmowHocTH (KKM)
pns noctpoeHuns AC/DC npeobpa3soBaTenen

OMUCAHUE: OTNINYUTENIbHbIE
OCOBEHHOCTMH:

MUKpOCXeMbl MPEACTABASIOT CEMENCTBO KOMOWHMPOBaHHbIX LLUVIM-KoHTpoNe-
POB C KoMMeHcaumet koaddumerTa mowHocTy (KKM) 1 npegoctaBnstoT Bce + Bxop BKIOYEHMS MUKPOCXEMb
YHKUMM ynpaBneHus, HeobxoaumMble Ans akTusHoro perynstopa KKM u BTo-

PUYHOTO LM ﬂpeO6pa3OBaHl/|$| 0 3aLLI,l/ITa NnpeBblleHNA BXOAHOIO

HanpPsHKEeHNs
Bo3moxHO — beckopnycHoe  wcrnonHeHne  1396EY07H4,  1396EY07AHA4, « MporpammMrpyemas paboyas
1396EY07BH4, 1396EY07CH4. 4acToTa

0 OrpaqueHme BbIXOAHOIO TOKa

+ 3aWuTa OT NeperpysKun nNo ToKy
TEXHUYECKUE XAPAKTEPUCTUKWN:

« [NaBHbIN 3aMycK

o 3aI_I_I,I/ITa OT MOHMKXEHHOIO Hamnps-

aByxTakTHas (push-pull) HeHna

Tononorus BTOPUYHOrO UCTOYHWKa NiuTaHus (BIM) nonymoctosas (half-bridge)

Ynpasnerve WM TOK

1396EY075, 1396EY074,

16
MUHMMaNbHOE Hanpshke- 1396EY07B5, 1396EY07B4 COEPbI MPUMEHEHUS:
HWe n1TaHuns, B 1396EY07AS5, 1396EY07A4, 105
1396EY07C5, 1396EY07C4 ?
MaKcnManbHoO HanpshxeHve nutaHua, B 18
1396EY075, 1396EY074, 16/10
3alyuTa OT MOHVKEHHOrO 1396EY07B5, 1396EY07B4
HanpsHKeHUsa NUTaHns
BKA/BbIKN, B 1396EY07AS5, 1396EY07A4, 10,5/10
1396EY07C5, 1396EY07C4 ?
1396EY075, 1396EY074 6.75/55
3aLyNTa OT NOHWKEHHOTO 1396EY0T7AS5, 1396EY07A4 ’ ’
e 1396EY07B5, 1396EY07B4
cexumm UMM Bkn/BbIKN, B f
1396EY07C5, 1396EY07C4 6,75/3,75
Tok noTpebnexuns, MA 15
TemnepaTypHblii inanasoH, °C -60 ++125
1396EY015, 1396EY025,
1396EY035, 1396EY045 L2L20A
Kopmye 1396EY014, 1396EY024
1396EY034, 1396EY044 ASILElONES
TY AEHB.431420.678TY
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_ OTAEN PASPABOTKW TEXHONOITMYECKNX MPOLECCOB CBOPKMN
CBUC U YHUDOULUMPOBAHHBIX 3NEKTPOHHBIX MOAYNEN

OTAEN PA3PABOTKU TEXHONOIMNMYECKUX
NMPOLUECCOB CBOPKU CBUC U YHUDOUNLUPO-
BAHHbIX 3/IEKTPOHHbIX MOAVNEN

OCHOBHbIe
TEXHONOrMYecKue onepaumm

TexHn4yeckme BO3MOXXHOCTU

[vameTp nnactuH - 200 MM

[lvckoBas peska naacTnH TonuwwmHa NNacTuH (Kpyctannos) — 100 + 800 +20 MKM
MpoBepKa KPUCTaNoB [vipyiHa pa3aenuTenbHbix 4opoxek — 100 MkM (80 MkM min)
no BHeWHeMy By Pasmepsbl kpuctannos: o1 0,4 x 0,4 0o 15,0 x 15,0 MM

Bbixoa rogHbix — 99,5%

Bbicokasi mponyckHast cnocobHocTb anst 100-NpoLeHTHOro KOHTPONS
peanbHOro YpoBHs NPOM3BOACTBA

KOHTpOJ’Ib ,EI,edpeKTOB, BHeCeHHbIX BCeMK npealecTBYyWnmMn
rpoueccami, BKIKOYaa pa3pesaHne I'IOJ'IyI'IpOBO,CI,HI/IKOBOP’I NAaCTyHbI
Ha OTAe/IbHbl€ KPUCTaslfibl

KoHTposb NapaMeTpoB YyBCTBUTENBHOCTY OOHapyeHs fedeKkToB

ABTOMaTM4eCKas onTn4ecKas [17151 KOHKPETHbIX 30H

NHCNeKUnAa
BbICOKOCKOpOCTHble M afanTUBHbIE aNropnTMbl aHaIM3a METOK,

ocTaBneHHbIX ET 1 HaxoxaeHst moBepXHOCTHbIX AedeKToB

CoyeTaHne N306paXeHnin, MoNYyYEHHbIX B OTPAXEHHOM U AN dY3HOM
cBeTe, obecneynBatoT bonee Ka4eCTBEHHOE HaxoxaeHe 1edeKToB
Ha MMKPOHHOM YPOBHE

KOHTpONb HapyLWeHWii rpaHumL, KpucTanna

BO3MOXHOCTb pa6OTbI C Pa3/INHHbIMN TEXHONTOTNHECKMMIK Fra3aMi

PeakUMOHHO-pa3psaHas KaMepa 13 HepxaBetoLWe CTanm ¢ XMMUYECKN
CTOWKMM MOKPbITUEM

[nasmeHHas 0O6paboTKa MOBEPXHOCTYM B HU3KOTEMMEPATYPHO Mia3Me NO3BONSET:

obpaboTka *« YNYYLWNTb afire3nto MOBEPXHOCTU K CMaviBaeMbiM MaTepuranam
(Knen, KoMNayHAabl, aHaAephUn 1 T.1.)

+ CTabWNM3MPOBaTH NPOLECC NPYBAPKY
BHYTPEHHMX NPOBO/OYHbIX BbIBOLOB

Bbicokas npoun3BoanTeNbHOCTb: A0 1000 KOMNOHEHTOB/Yac
MOHTa)X KOMMOHEHTOB Ha K/1eeBOE 1 IBTEKTUYECKOE COeANHEHNE
Pasmepsbl kpuctannos: ot 0,17x0,17 o 50x50 MM

Haknelika KpucTannos TOYHOCTb MOHTaXa KpUCTannoB: £7 MKM Ha 30, £0,15°C Ha 30

tid OCHOBaHNE BO3MOXHOCTb paboTbl CO CBEPXTOHKMMU KpucTanaamu 4o 0,02 Mm
Bo3MOXHOCTb paboTsl C nAacTUHaMu aviamMeTpom Ao 300 MM

B0O3MOXHOCTb MOHTaXa KprcTannos MeTonom «flip-chip» paamepom
oT1 0,500 50 MM
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OTOENN PASPABOTKW TEXHOMOITMHYECKNUX MPOLECCOB CBOPKWU
CBUC U YHUDULUMPOBAHHBIX 3NEKTPOHHBIX MOAYNEN

OCHOBHbIe
TexHosiornyeckue onepa unun

TexHn4YecKkme BO3MOXXHOCTU

YnbTpa3ByKoBas AedeKToCKoNms

CBapKa a}'HOMl/IHI/IeBbIX/30ﬂOTbIX
BbIBOAOB

TecTpoBaHue coeanHeH

TECTMpOBaHl/le COG,EI,I/IHGHMIZ

J1a3epHas MapKMpoBKa

MpurxBaTKa KpblleK

YNbTPa3ByKOBas [1MarHOCTMKa KNeeBbiX 1 NPUNOVIHbIX LWBOB, MPOBOIOYHbIX
CBapHbIX COEANHEHNIA, coearHeHnl flip-chip B nnacTuKoBbIx Kopnycax:
BbIsSiBNIEHME NOp, MYyCTOT, TPEWWH 1 Np.

Mposonoka Al, Au:

+20-50 MKM

+ 100-750 MKM

[MOBTOPSAEMOCTb MO OCAM 3 MKM NMpK 30

CKOpOCTb: 10 7 MPOBOOYHbIX BbIBOAOB B CEKYHAY (NP1 OnpeaeneHHbIx
YCAOBUSX CBAPKM)

Heckonbko ypoBHEl pa3BapKu s CTEKOBOW COOPKY KpUCTanIoB
Pa3Bapka LWapuK-KIvH 1 KNUH-KAUH
HaHeceHne 06bEMHbIX XKECTKIMX BbIBOAOB — «6aMnoB»

KOHTPO/b MPOYHOCTU CBAPHbIX COEAMHEHNIA Ha pa3pbie Ao 100 rp
KOHTPOb MPOYHOCTU LAPUKOBBIX BbIBOLOB Ha CABUT U OTPbIB A0 5 KI
KOHTPOMIb MPOYHOCTU KpenneHnsa Kpuctanna o 100 kr

Pa3mep 30HbI 06paboTKM 110x110 MM

Pasmep 3Hakos ot 0,3 o 110 MM

CkopocTb 06paboTKm oT 1 ao 10 000 Mm/cek

WnprHa nnMHWMM C aBTOMATUYeCKM 3anosHeHvem ot 0,05 4o 3 MM

TN BbIBOAMMBIX M306PaXeHNi — KOHTYPHbIE 1 PACTPOBbIE N306PaXKEH NS,
TeKCToBas MHbopMaLus, TPUMUTIBSI

MapKupyeMble MaTepuasnsbl: METANNbI, MNACTKN, OKPALIEHHbIE MaTepHansl,
pesunHa, NonynpoBOAHMKA U Ap.

PoboTU3MpoBaHHas nnaTdopmMa CBapKM C WaroBbIMy NPUBOAaMu
no 5 ocaM nepemeLlleHmns

MaTpuyHOe pa3mMeLLeHrie KOPyCcoB 1 KpbllleK

MaTpuyHbIV gepaTenb agantepa KpbleK Ans no3nUMoHVPOBaHus
KpbIWKKM Nepes nofbopom

BaKyyMHbIVi IHCTPYMeHT noabopa ¢ MHTErpupoBaHHbIM Y3/10M YIOBOM
KoppeKumm

CTaHUMs NO3MLMOHNPOBAH NS KPbILWEK C MTHEBMATUYECKMIM CTOIOM
NOACTPONKIN NONOKEHWS NEepef yCTaHOBKOM Ha Kopnyc

MpuxBaTKa KpblweKk rabaputamu oT 3x3 Ao 40x40 MM
To4HOCTb No3numoHnpoBarnns £10.0 MKM
MNoBTOpsSieMOCTb (Mo oHOW ocK) 19 MKpas
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OCHOBHbIe
TexHo/iornyeckue onepa umun

OTAEN PASPABOTKW TEXHONOITMYECKNX MPOLECCOB CBOPKMN
CBUC U YHUDOULUMPOBAHHBIX 3NEKTPOHHBIX MOAYNEN

TexHn4Yeckme BO3MOXXHOCTU

I'epMeTm3a|_Lv19 KOMMOHEHTOB

KOHTPO/Ib repMETUHHOCTH

VcnbiTaHve Ha BO3dencTBue
JIMHENHbIX YCKOPEHWI

MoHTax KpncCTannos METOAO0OM
«flip-chip»

fepMeTn3aLmns MeTan IoKkepaMmyecKrix KopnycoB B KOHTPOVPYEMOW
MHEPTHOW cpefie C TOYKOW pochl He MeHee -65°C

JlTazepHas repmMeTnsaums:

* BbIXO4Has MOLHOCTb N1asepa fo 8 KBT

« HOMMHa/bHbIN Ny4OK Nasepa B hokyce He 6onee 400 MKM

* ANINTENBHOCTb UMMYNbCa B AranasoHe o1 0,2 - 100 Mc

* CTabUNBHOCTL DOPMbI UMMY/bCa He XyKe +3%

*+ BO3MOXHOCTb paboTsl ¢ U3gennsamu rabapvtamu 4o 300 x 300 M

LloBHO-poONMKOBasa repMeTn3aLmns:

« aBTOMaT CBApPKW C yNpasieHrem no 5 ocsiM. BO3IMOXHOCTb CBapKK
NPSIMOYIOMbHbIX, KBaPATHbIX, KPYT/bIX KOPMYCOB rabaputamy OT 3 MM [0
150 MM 1nu bonee, BLICOTOW 10 25 MM, C NAOCKUMI 1 NPODUANPOBAHHbBIMY
KpbILWKaMM TOMLLMHOM A0 0,25 MM, a Takoke MaTpuL, Ans FpynnoBo
06paboTKy 13nenmin

* TOYHOCTb NMO3ULMOHNPOBaHUA MO X, Y, Z He xye + 10.0 MKM

KOHTpOﬂb repMeTn4YHOCT Ha MaJjible Te4Yn:

* MOPOroBas YyBCTBUTENbHOCTb MAaCC-CMEKTPOMETPA —
He 6onee 1.10-11 Masm3/c

* MVH. OBbHapyK1Baemas Tedb Ans renus (8 pexume Vacuum) <5 x10-12 mbap n/c
* MUH. 0BHapyxvBaemas Teub ans reans (B pexmme Sniffer) <5x 10-8 mbap n/c
* MaKC. 0bHapyxu1BaeMas Te4b ANs renns, KOTOPYH MOXHO

oTobpasnTs 0,1 Mbap n/c

KoHTpOb repMeTUYHOCTM Ha B0oMbLIMe Teun:

* MaKC. Temnepatypa pabouen xuaroctun — 150°C

* TOYHOCTb NOAAEPHaHNS TemnepaTypbl +1 °C

« Bpems ucnbitaHms — 30/60 ¢

* yBENMYeHME NMH3bl OpeHens — 4 kpaT

McnblTaHve n3aennin Ha BO3aenCTBUe NTUHEMHbBIX YCKOPeHNI +X, Y, +7,
NpY UCMONb30BaHWM COOTBETCTBYHIOLIMX POTOPOB U BCTAaBOK

Perynupyemas CKopoCTb BpalleHus potopa LeHTpudyru ao 19 000 06/mMuH
[wvanasoH neperpysok 4o 30 000 g

Pasmepsbl kpuctannos: ot 0,4 x 0,4 o 20 x 20 MM

TOYHOCTb MOHTa&Xa KpucTannos: +1 MM ans «flip-chip»

MaTepwansl Wapunkos: Cu+SnAg (npunoiiHas wanka), Au, SnAgCu, SnPb
Pa3mepbl «bamna»: oT 60 MKM 10 760 MKM
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OTOENN PASPABOTKW TEXHOMOITMHYECKNUX MPOLECCOB CBOPKWU
CBUC U YHUDULUMPOBAHHBIX 3NEKTPOHHBIX MOAYNEN

OCHOBHbIe
TexHosiornyeckue onepa unun

TexHn4YecKkme BO3MOXXHOCTU

dopmMrpoBaHmne
LapVIKOBbIX BbIBOAOB

fepmeTM3aLms cBOOOAHOM
3a1VBKOM

BakyymHas naika

dopmMUpoBaHME WapKiKa 3a OAMH Lar (YCTaHOBKa W onaBieHue)
BecdntocoBbIl npolecc

OTCyTCTBI/Ie HeO6XO,EI|l/I MOCTV B AOMONHNTE/IbHBIX MHCTPYMEHTax
1 0bopyaoBaHMM

He TpebyeTcs gononHuTenbHoe onnaenexHmne Waprkos

[viameTp wapnkos o1 40 o 760 MKM

MaTepwansl wWapunkos: SNPb, SnAg, SnAgCub AuSn, InSn, SnBi

[OONOMKN: MNACTUHDI, KDUCTANbI, MeYaTHbIe NNaThl, KepaMinka, BGA, CSP .4,
BO3MOXHOCTbL BCTpanBaHWs B IMHNIO

BblcoKas Npon3BOANTENbHOCTb

BblCOKas TOYHOCTb

BO3MOXHOCTb PEMOHTA 1 BOCCTAHOBNEHNS LWAPUKOB

Pa3mMep WapnKOoBbIX BbIBOLOB KOMMOHEHTA: 75 MKM UK MeHee

OcHoBHble dyHKUMK MaTepunana Underfill: HuBennposaHue pasnuymni
B 3Ha4eHnsAx KTP, otBog Tenna

CopepxaHune HanonHUTeNd B Matepurane: okono 70%
KTP: 25-30 ppm/°C
Hanuyve noHHbIX NpyYMecel: He0bX0AMMO OTCYTCTBME MPUMECEN

TexHonorns HaneceHus: Tekydnin Underfill. 3anonHeHne npoctpaHcTBa
OCYLIECTBISETCS 3a CHET KanuansapHoro addekTa. [1ns 3anonHeHns
NPOCTPaHCTBa HeobxoAMMO 3 Mpoxofa 403aTopa

YcTaHOBKa BbICOKOTOYHOIO 031POBaHNA 1 3a/IMBKM KOMNAYHA0M
NORDSON ASYMTEK cepun SPECTRUM S-820

BO3MOXHOCTH YCTaHOBKM:

* pEryn1MpoBKa TemnepaTypsl Texnpouecca 4o 450°C

* BbICOKast paBHOMEPHOCTb TeMnepaTypHOro npoduns

+ CKOPOCTb Harpesa 0 50°C/MuH

+ CKOPOCTb OxNlaxaerHusa fo 180°C/MuH

* BakyyM [0 10-5 mbap

* IpUMeHsiemMble rasossle cpepl (napsl HCOOH, N2, N2H2)

ObnacTvi npuMeHeHus:

* TMBPUAHBIE MUKPOCOOPKY

* CU/10BbIE NONYNPOBOAHMKOBbIE KOMMOHEHTHI
* ONTO3/1EKTPOHHbIE KOMMOHEHTBI

* repMeTnYHas 3anaiika Koprycos

* KOPNYyCKPOBaHWe KpUCTanos

* KOPNYCUPOBaHVie CBETOANOA0B

* KOpnycnposaHe MIMC

YcTaHoBKa BakyyMHoW naiiku Centrotherm VLO20
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OBPA3OBATE/IbHBIE MPOTFPAMM b

AO «HUUIT» AKTUBHO PA3BUBAET

COTPYAHUYECTBO C

BbiICLUUMU

YYEBHbIMW 3ABEAEHUAMU POCCUN.

CopeiicTBMe ABYCTOPOHHMUM Hay4YHbIM M 06pa30BaTeNbHbIM KOHTaKTaM, OCyLLeCTBeHVE
Hay4YHO-TEXHNYECKMX MEePONPUATMIA M COBMECTHbIX WCCNefoBaTENbCKUX MPOEKTOB —

NPUOPUTETHbIE HAaNPaBeHNS Hallero CoTpyAHMYecTBa.

OCHOBHbIMU LeNsMuU Hallell COBMeCTHOM paGOTbI

« ODOMEH OMbBITOM  BbICOKOKBANUMDUUMPOBAHHbIX
CNeunanicToB ANs MpoBedeHUs yHeOHbIX 3aHATHM
Y HayuyHbIX UCCNedoBaHW MO MepcneKTUBHbIM
HampaBneHUAM HayKK 1 TEXHUKI;

« MpOBefeHne COBMECTHbIX Hay4HbIX MeponpuaTuii
(KoHbepeHLMIA, BbICTaBOK, CEMUHAPOB U T.4.);

e npoBefeHre COBMECTHbIX Hay4YHO-UCCeaoBaTe/lb-
CKMX N OMbITHO-KOHCTPYKTOPCKKX pa6OT no nepcrex-
TUBHbIM HaMpPaBeHNAM HayKW 1 TEXHUKWN;

* NpefoCcTaBneHne BO3MOXHOCTM UCMONBb30BaHNS He-
06x01MMbIX B 06pa3oBaTe/lbHOM MpoLiecce 3/1eMeHTOB
KOMMOHEHTHOM 6a3bl, a Takke Apyroro 0bopyaoBaHms
ON8 NpOBefeHnst UCCNeAoBaHUA Npu obydYeHUn Ha
NPaKTUYECKMX 3aHATUSAX.

Mbl yBEpEHbI, HTO COBMECTHbIE YCUNSA

NocnyxaT B3aMMHOMY Hay4YyHOMY 060-
raleHmio 1 NporpeccUBHOMYy pa3Bu-

TUIO OTPAC/IN.
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¥t

B HacTosllee BpeMsi OCHOBHbIM NapTHEPOM MO pea-
nusayum UH¢OpPMaLUOHHO-06pa3oBaTeNbHbIX
nporpamm saBnserca 000 «HMN® Bektop». CtouT
OTMETUTb, YTO HOMBWMM UHTEPECOM MOMb3yeTcs 0by-
varowmi kypc «[poekTrpoBaHmne LMhpPoBbIX CUCTEM
ynpasfeHus Ha 6ase 0Te4ecTBEHHOMO MUKPOKOHTPOSI-
nepa AO «HUWM3T» K1921BKO1T», opraHvn30BaHHbI
000 «HIM® BekTop».

[ns opraHv3aumu 3aHaTUI Ha Hasze NOCTaBNSEMbIX
AO «HWMIT» komnnekToB, pa3paboTaHo creumnanb-
Hoe y4ebHoe nocobue «IpaKTUYecKnii Kypc MUKPO-
NPOLIECCOPHOM  TEeXHMKM Ha 6a3e  NpPoLECCOPHbIX
aaep ARM-Cortex-M3/M4/M4F». Mocobre nocesieHo
BOMpocaMm annapaTHoOV apXUTeKTypbl, OCOHBEHHO-
CTAM TMPUMEHEHNS, MPOrPaMMUPOBAHUA U OTIALKM
OTEYECTBEHHbIX MWKPOKOHTpoanepos K1921BKO1T
Ha 6a3e sapa ARM Cortex-4M NpPOV3BOACTBA
AO «HANIT».

HaunoHanbHbIM  NCCNEROBATENbCKMM  YHUBEPCUTE-
ToM «M3W» Ha H6a3e VectorCARD roToBATCS yyebHble
nocobus No gucumnavHam «MrUKponpoLeccopHble
CpeacTBa B anekTponpusoge», «MuKponpoueccop-
Had TexHVKa B 3MEKTPOMPUBOAE» U PEeKOMEeHOaLmm
MO KypCOBOMY MPOEKTUPOBAHNIO B PAMKaX AUCLMAMINHDI
«CncTeMbl ynpasaeHns 3N1eKTPonprUBoLOBY.

AO «HUWNIT»



HT06bI y3HATH OOMbLIE, NOCETUTE HaLl ODULIMANBHBIA CANT: WWW.hiiet.ru
VAV MOANMLIMTECh Ha HAC B COLMANbHbIX CETSX.
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