Pedepar

OO6csr nanoi AUMIIOMHOI poOOTH ckiaaae 67/ CTOPIHOK, IPU IIbOMY JUIUIOMHA
pobora MicTUTh 8 Tabmuib, 52 PUCYHKA, CIHUCOK BHKOpHCTaHOI Jiteparypu i3 20
HANMEHYBaHb.

Metoro maHoi poGoTm OyB reverse-engineering Tta JOCHTIIKCHHS TECTOBHX
cTpyktyp po3mimienux Ha [I33ME ¢oto maTpuili. A TakoX OTpUMaHHS MPAKTHYHUX
HaBUYOK B poOOTI 13 001aJHAHHSAM NOTPIOHUM JJIsi BAKOHAHHS MTOCTABIICHO 3a/1a4i.

[lepmiuM eramoM BHKOHaHHA poOOTH Oylna TeOpeTHYHA MIATOTOBKA J0
BUKOHAHHS po0oTH. Lle qociiKeHHsT TeOPEeTUIHUX BIIOMOCTEHN TTpo (h13UYH1 TPUHIIUIIH
po6otu 1133, ¢izuuni npunuunu podotu [133ME, konctpykiito Burorosnenns 1133 ta
[133ME, cdepy Ta meTy 3acToCyBaHHS TeCTOBHX CTPYKTyp s IC 1 TUN TecTOBHX
CTPYKTYp, SIKI BHKOPHUCTOBYIOTHCSI HJii KOHTPOJIIO TPABHJIBHOCTI TEXHOJOTIYHUX
nporueciB npu BurorosieHHi [I33ME ¢oto maTpuiib.

Hpyrum erarnoMm Oyno BizyanbHe pgociipkeHHs [I33ME  ¢doro wmatpwri.
3aBlaHHAM LHOTO €Tamy OyJo 3HAXOMKEHHS TECTOBUX CTPYKTYp Ha IIOBEpXHI
Kpuctairy. Takox Mmija yac JociipkeHHs O0ynu 3pobiieHi ¢poTorpadii TECTOBUX CTPYKTYD,
dboTorpadii npuKpiIIIeHi A0 AUIIOMHOI POOOTH.

Tperim etanom Oyna 00poOKka OTpUMaHUX TP BI3yadbHOMY JOCTIIKCHHI
pe3ynbTaTiB. bByllo BU3HAUEHO MPU3HAYEHHS TECTOBUX CTPYKTYpP BIAMNOBIIHO [0
TEOPETUYHUX BIJJOMOCTEH, TAaKOX OyiIM po3poOJieHI MPUHIIUIIOBI €JIEKTPUYHI CXEMHU
TECTOBUX CTPYKTYp Ta EJIIEKTPUYHI CXEMH BUMIPIOBAIBHUX YCTAHOBOK JJISl KOXKHOI 13
TECTOBHX CTPYKTYP.

YerBepTHii eTan Oe3nocepeHE BUMIPIOBAHHS MMapaMeTPiB TECTOBUX CTPYKTYP.
[TapameTpu siki TOTPIOHO BUMIPSATH BU3HAYAIIUCS 3T1IHO TEOPETUYHUX B1JIOMOCTEH.

[I’satuit eran e 06poOka OTpUMaHUX AAHUX, MOJAHHS 1X y BUTJIA1 TaOIUIb Ta
rpadikis.

[lepenik kiIO4OBUX CiiB: TeCTOBUH KOHTPOJIb, TECTOBA CTPYKTYpa, KOHTPOJIb
texHonorii  BurotoBiaeHHsa, 1133, TI33ME, Ttexnonoris BuroroieHHs BIC,
BUMIpIOBaHHA mapameTpiB, M/IH TpaH3ucTop, MHOXKEHHS €J1eKTPOHIB, (OTO MaTpHULId,

HEPYWHIBHUN KOHTPOJIb.



Summery

This thesis consists of 67 pages, 8 tables, 52 drawings, a list of used literature
from 20 titles.

The aim of this work was reverse-engineering and research of test structures
placed on the CCD EM photo matrix. And also getting practical skills in working with
equipment necessary to perform the task.

The first stage of the work was theoretical preparation for the work. It is study of
theoretical information about the physical principles of the CCD, the physical principles
of the CCD ME, the design of the CCD and CCD EM, the function and purpose of the
use of test structures for IC and the type of test structures used to control the correctness
of technological processes in the manufacture of CCD EM photo matrices.

The second stage was a visual study of the CCD EM photo matrix. The task of
this stage was to find test structures on the surface of the crystal. Also, during the
research photos of the test structures were taken, photos were added to the thesis work.

The third stage was the processing of the results obtained from the visual
investigation. | was determined the test structures in accordance with the theoretical
information, also were developed the basic electrical circuits of the test structures and
the electrical circuits of the measuring devices for each of the test structures.

The fourth stage is the direct measurement of the parameters of the test
structures. The parameters to be measured were determined according to theoretical
information.

The fifth stage is processing of the received data, their representation in the form
of tables and graphs.

Key words: Test control, test structure, manufacturing technology control, CCD,
CCD EM, LIC manufacturing technology, parameter measurements, MOS transistor,

electron multiplication, photo matrix, nondestructive testing.
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