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AHHOTAIIUA
Macrepckast paborta ,,MeToAbl OTJIAIKH H aHAJIM3a HM(POBBIX THHAMHYECKUX cUcTeM”

MOCBAILIICHA BONPOCY TECTUPOBAaHUS HU(PPOBBIX MHKPOCXEM B IMPOIECCE WX MPOHU3BOJCTBA H
JKCILTyaTalyu.

Heab pabdorbl — pa3paboTaTh NPUHLMIIUAIBHBIE 3JIEKTPUUYECKHE CXEMbl YCTaHOBKHU
TECTUPOBAHUS U(PPOBBIX CXEM C UCIOIH30BAHUEM CUTHATYPHOTO aHAIU3a.

B pabore paccMOTpeHBI BONPOCH MPUMEHEHHS TECTOBOTO OOOpYIOBAaHUS, MPUBOIUTCS
ONHCAaHUE BXOJHBIX, BHYTPUCHUCTEMHBIX, NEepUPEpUiHbIX, (DYHKIHMOHAIBHBIX M IMPOrpaMMHO-
annapaTHbIX METOJOB TECTUPOBAHUS MUKPOCXEM U II€YATHBIX ILIAT.

JluuensuonHas pabora ,,MeToJpl OTJIAJKU M aHaIM3a IUPPOBBIX JUHAMUYECKUX CHUCTEM’
COCTOHUT U3 TPEX IJIaB:

I'naBa |. paccMoTpeHbI BOIPOCH! IPUMEHEHUS TECTOBOI'O 000pYI0BaHUS MPH IPOU3BOJICTBE

U 3KCIUTyaTalluy HU(PPOBBIX NEKTPOHHBIX U3JIEIINH.

I'maBa |l. mpuBoAMTCS TEOpUsI CUTHATYPHOTO aHAJIM3a U CIIOCOOBI Pa3pabOTKH ammaparypbl

TECTUPOBAHUSI MUKPOCXEM C UCIIOJIb30BAHUEM CUTHATYPHOT'O aHAJIM3A.

I'naBa Ill. naHo omucaHue 3JIEKTPUYECKMX HPUHIMUIMAIBHBIX CXE€M TIeHepatopa M —

IIOCJIEZ0BATEIBHOCTH U CUTHATYPHOI'O aHAJIA3aTopa.

Heapr pabdorbl — paszpaboTaTb NPUHUUIHAIBHBIE 3JIEKTPUUECKUE CXEMbl YCTAHOBKU
TECTUPOBAHUS HUPPOBBIX CXEM C UCIOJIB30BAHUEM CUTHATYPHOT'O aHAIU3A.

B mnepBoii rinaBe paccMOTpPEHbI BONPOCH NPHUMEHEHHsS TECTOBOIO O0OpYyNOBaHUSA NpHU
IOPOM3BOJICTBE M OKCIUTyaTalluM LM(POBBIX 3JIEKTPOHHBIX u3fenuil. Ilokazano, uTo IS
JUArHOCTUKM LMQPOBBIX CXE€M OCOOBII MHTEpEeC MpEeACTaBIseT CUTHATYPHBIM aHaIu3aTop, B
YaCTHOCTH MHOTOKAHAJIbHBIN CUTHATYypHBIM aHAIU3aToOp, B OCHOBE MOCTPOEHUS KOTOPOTO JIEKUT
ITOPUTM CXKaTHs UH(OPMAIMK - CHTHATYpPHBIN aHAJIH3.

Bo Bropo#i riaBe MpUBOIUTCS TEOpPHUs CHUTHATYpHOIO aHajiM3a M CIOCOObI pa3paboTKH
anmnaparypbl TECTUPOBAHUS MUKPOCXEM C UCIIOJIB30BAHUEM CUTHATYPHOIO aHAJIN3A.

B Tperbeii rmaBe 1aHO ONMMCaHWE AIEKTPUUYECKUX NPHUHIUIIMAIBHBIX CXeM reHeparopa M —
NOCJIE0BATENBHOCTH M CUTHATYpHOI'O aHAIM3aTopa, pa3padOTaHHBIX aBTOPOM JaHHOH paldoThl, a
TaK)K€ MPHUBOJATCA METOJAbl TECTUPOBAHUS C HCIOJIB30BAHUEM CHUTHATypHOIO aHauu3a U
OTpaHUYEHUs] CUTHATypHOro aHanu3a. [lokazaHo, 4TO CUTHATYpHBIA aHAJIU3 MpEACTaBIAeT COOON
IPOCTOM C€MOcOo0 TECTHUPOBAHMS, 3aKIIOYAIOMIMICA B MPOBEPKE OTIENbHBIX Y3JIOB CXEMbI M
CPaBHEHMSI UX CUTHATYpP C JOKYMEHTHPOBAHHBIMU 3HAUCHUSIMH.

JluuensuonHas pabota ,,MeToJbl OTJIAJKU M aHaIu3a IUPPOBBIX JUHAMUYECKUX CHUCTEM
COJEPKUT 68 CTpaHHULl, U3 KOTOPBIX 19 pUCYHKOB, 2 TaOIMIIBI M CIIMCOK U3 27 Oubnuorpaduyeckux

HCTOYHUKOB.



ANNOTATION
Master's thesis on "Methods of debugging and analysis of digital dynamic systems" is devoted

to the issue of testing digital microcircuits in the process of their production and operation.

The aim of the work is to develop the basic electrical circuits for the installation of testing digital
circuits using signature analysis.

In the work the questions of application of the test equipment are considered, the description of
input, intrasystem, peripheral, functional and software-hardware methods of testing of microcircuits
and printed circuit boards is given.

The licensed work "Methods of debugging and analysis of digital dynamic systems™ consists of
three chapters:

Chapter 1. Questions of application of the test equipment at manufacture and operation of digital
electronic products are considered.

Chapter I1. the theory of signature analysis and methods for developing chip testing equipment
using signature analysis is given.

Chapter 11l. a description of the electrical circuitry of the M - sequence generator and the
signature analyzer is given.

The aim of the work is to develop the basic electrical diagrams of the installation of testing
digital circuits using signature analysis.

The first chapter examines the application of test equipment for the production and operation of
digital electronic products. It is shown that a signature analyzer is of special interest for diagnostics
of digital circuits, in particular, a multi-channel signature analyzer, based on the algorithm of
information compression - signature analysis.

The second chapter provides a theory of signature analysis and ways to develop a chip testing
system using signature analysis.

The third chapter describes the electrical circuitry of the M-sequence generator and the signature
analyzer, developed by the author of this work, as well as test methods with the use of signature
analysis and restriction of signature analysis. It is shown that signature analysis is a simple method
of testing, which consists in testing individual circuit nodes and comparing their signatures with
documented values.

The licensed work "Methods for debugging and analyzing digital dynamic systems" contains 68

pages, of which 19 are drawings, 2 tables and a list of 27 bibliographic sources.



ADNOTARE

Teza de master cu tema "Metode de depanare si analiza a sistemelor dinamice digitale" este
dedicata problemei testdrii microcircuitelor digitale In procesul de productie si functionare a
acestora.

Scopul lucrarii este de a dezvolta circuitele electrice de baza pentru instalarea circuitelor digitale de
testare prin analiza semnelor.

In cadrul lucrérii sunt luate in considerare aspectele legate de aplicarea echipamentului de testare,
este prezentata descrierea metodelor de intrare, intrasisteme, periferice, functionale si software-
hardware de testare a microcircuitelor si circuitelor imprimate.

Lucrarea licentiatda "Metode de depanare si analiza a sistemelor dinamice digitale" consta din trei
capitole:

Capitolul 1. Sunt luate in considerare aspectele legate de aplicarea echipamentului de testare la
fabricarea si functionarea produselor electronice digitale.

Capitolul II. se prezinta teoria analizei semnaturii si metodele de dezvoltare a echipamentelor de
testare a cipurilor utilizand analiza semnaturii.

Capitolul III. este prezentata o descriere a circuitelor electrice ale generatorului de secvente M si a
analizorului de semnal.

Scopul lucrarii este de a dezvolta diagramele electrice de baza ale instalarii circuitelor digitale de
testare utilizand analiza semnelor.

Primul capitol analizeaza utilizarea echipamentelor de testare pentru producerea si functionarea
produselor electronice digitale. Se demonstreazd ca un analizor de semnaturd prezintd un interes
deosebit pentru diagnosticarea circuitelor digitale, in special a unui analizor de semnaturd multi-
canal, bazat pe algoritmul de comprimare a informatiilor - analiza de semnaturi.

Al doilea capitol oferd o teorie a analizei semnaturii si modalitati de dezvoltare a unui sistem de
testare a cipurilor utilizand analiza semnelor.

Capitolul al treilea descrie circuitele electrice ale generatorului de secvente M si analizorul
semnaturilor elaborate de autorul acestei lucrari, precum si metodele de testare cu ajutorul analizei
semnaturii $i restrictiondrii analizei semnaturii. Se aratd cd analiza semndturilor este o metoda
simpla de testare, care consta in testarea nodurilor individuale de circuit si compararea semnaturilor
acestora cu valori documentate.

Lucrarea licentiata "Metode de depanare si analiza a sistemelor dinamice digitale" contine 68 de

pagini, dintre care 19 sunt desene, 2 tabele si o listd cu 27 de surse bibliografice.
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