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Merton ucciienoBanus napamerpos ®@IIY ¢ B3H ¢opmara 1024%10 na ocuoBe KPT

B.J[. boukos, b.H. /[pascnuxos, I1.A. Ky3neyos, K.B. Koznoe, B.H. Consikos

B pabome npeocmasnena memoouka uimepenusn gpomoanexmpuieckux napamempos @IIY c pexcumom
epemennoil 3adeprcku u nakonnenusa (B3H) 6e3 onmurxo-wexanuueckozo ckanuposanus. Ocooennocmoro @ITY
AGNACMCA HATUYUE OMKTIOYACMbBIX PUILIMPOE GEPXHUX YACIOM 80 6X0OHBIX AYEHKAX OONbULON UHMEZPATLHO
cxemol (BHC), umo no3eonsaem npou3eooums evluumanue HeUHGOPMAMUGHOI HOCMOAHHOU COCMAGNAIOW el
cuzHanos. B kauecmee ucmounuxa onmuueckozo cuznana evicmynano adconromuo uepnoe meno (A497) c
Mmooynamopom. Kpumepuem evioopa uacmomot modynayuu caysxcun nepuoo B3H u amnaumyono-vacmomnas
xapaxkmepucmuka DIIY. /Ina koppekmnozo usmepenusn 3HaueHuil CUZHAI08 RPOU3EEOCH PACUen NAPAMENPOs
HepeKypcuenozo B3H-¢punempa. 3nauenua wymos @I1Y nonyuenst éviuumanuem nepuoouydeckoii
amnaumyonoi mooynayuu. Ilpouseeden pacuem 3agucumocmu hpoHoewvix 001yueHHoCHell Ha YY8CIMEUMETbHbLIL
anemenm, nocmpoena 3agucumocnsy uiymos @Iy om memnepamypul gona. Beruucnenst gnympennue uiymol
@DI1Y. B konye padomul npedcmagieHbl YUCEHHbIE PE3YIbIMAMbl UIMEPEHUS RAPDAMEMPO8.

PACS: 42.79.5z, 85.30.-Z

Knroueswvie cnosa: B3H, ®UD, OITY, BUC cuurteiBanus.

BBeaenue

I[pu pa3paboTKe U H3rOTOBICHUM MHOTO3IeMEeHTHBIX K-
(OTONIPUEMHHMKOB BO3HHKAET HEOOXOIMMOCTH IPOMEXKY-
TOYHOTO KOHTPOJISI (DOTORNIEKTPUUECKUX MapamMeTpoB (hoTo-
npueMHbIX ycTpoicTB (PITY) [1-4], KoTopble ONpeaesstoT
BPEMEHHBIE U ITPOCTPAHCTBEHHBIE XapaKTEPUCTHKH KOHEYHBIX
ycTpoicTB. B umcne Takux mapameTpoB OOBIMHO MOIpasy-
MEBAIOT CIIC/IIOILIE: TIOPOTOBask MOLIHOCTb H3/IydeHus P,
yaebpHas 0OHAPYKUTENBHAS CIIOCOOHOCTH D, BOJIETOBAS Uy B-
CTBHUTENLHOCTE S,

B nanHoli paboTe mpeacTaBieHa METOAMKA W3MEPEHHUS
(oToanekrpryeckux mapamerpoB OITY ¢ pesxumMoM BpeMeH-
HOW 3anepxku u HakomieHus (B3H) 6e3 onrtuko-
MEXaHUYECKOTO CKaHUPOBAHHSI.

Onucanne ®ITY

OO0bpexToM mccienoBaHus B pabore spnsercs OITY,
cozeprkaniee (pOTOUYBCTBUTENBHBIC JJIEMEHTH HA OCHOBE
CdHgTe, cocTekOBaHHBIE MOCPEACTBOM HHIUEBBIX
MHKpPOKOHTAKTOB ¢ kKpeMHneBoii BUC cunrtsBanams (puc. 1).
®DOTOTYBCTBUTEIBHBIC IIEMEHTHI 00pa3yIoT MaTpHiry u3 1024
cTONOIOB (KaHAJOB), UMEIOMHX 10 10 TyBCTBUTEIBHBIX
9JIEMEHTOB B Ka)JIOM, YTO HO3BOJSAET MPOHU3BOAUTH
CYMMHPOBAHHE CHTHAJIOB C KaXIbIX 10 5JIEMEHTOB B peXKUMe
BpeMeHHOM 3axepxku u Hakorerns (B3H) B mpomecce
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ckanupoBanus. HakoruieHne U GUIBTpaIMs CHTHAJIOB C
Ka)XJIOTO YYBCTBHUTENBHOTO 3JIEMEHTA MPOU3BOIUTCS BO
BXO/HBIX stueiikax BUC cunThiBanus. B 3TH stueitku BcTpoeH
OTKIJTFOYaeMblit QUIIBTP BEepXHHUX 4YacToT. Jlanee cHUTHAIBI
MOCTYMAT Ha MaTPHILy CyMMAaTOpOB, IJe MPOU3BOTUTCS
CcyMMHUpOBaHue 3apsiaa B pexkume B3H, nocite dero curaasnb
KOMMYTHUPYIOTCSI Ha 2 BBIXOJIa 151 TIOCIIE Y IOIIEeH 00paOoTKH.

Puc. 1. Hccnedyemoe ¢ pabome DIIY.

OcHOBHas1i KOHLENIUSI U3MePeHMn i

Jns onpeneneHust HOTOMNICKTPHIESCKUX XapAKTEPUCTHK
uccrenyemoro B padore @ITY B pexximve B3H npumennTensao
K PErucTpalyy TOYEYHBIX MCTOYHUKOB H3ITyYSHUs HEoO-
XOIMMO CO3/IaHUE CIEHHATM3HPOBAHHOTO H3MEPHTEIBLHOTO
creHza. B cocraB maHHOTrO cTEHIA JIOJDKHA BXOAUTH CKaHH-
pyIolas CHCTeMa, HCTOYHHK TOYEYHOTO ONTHYECKOTO CHT-
HaJla, cucreMa oOpaboTKK MaHHBIX H T.4. [Ipu 3TOM pacuer
(OTOIIMEKTPHIECKUX TTAPAMETPOB MOKET OBITH OCYIIIECTBIICH
HENOCPEICTBEHHO B PSKMME CKAaHHUPOBAHHS MPH H3BECTHBIX
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XapaKTePUCTHUKAX MAJAIONIET0 Ha KKl TyBCTBUTEIBHbINA
ANIEMEHT W3TydeHus. JJaHHbIH cr1oco0 3MepeHnit COnpsHKeH
CO 3HAUMUTENBHBIMH TPYAHOCTAMH: CHHXPOHH3ALHS, (POPMHIPO-
BaHHE TOYCYHOTO ONTHYECKOTO CHTHAA U T.JI. B mpencras-
JIEHHOH paboTe MpeIaracTcst METOl I3MEPEHNS TapaMeTPOB
@IV B pexnme 03 CKAaHUPOBAHIA, YTO CYIIIECTBEHHO CHU-
JKaeT CJIOKHOCTb UCIIONB3YEMON M3MEPUTENBHON CUCTEMBI.
CyTh MeTOma 3aKiTfoyaeTcs B HecieqoBanun peakuun OITY
Ha MOIYJTUPOBAaHHBIA ONTHYECKUI CHTHAN, (POPMHUPYEMBIH
abcomoTHO yepHbM TesoM (AUT) u paBHOMEpHO 3acBedH-
BAIOIIIHNIA MaTPUILY (POTOTYBCTBUTENBHBIX MeMeHTOB (DUD).

HN3mepenne 3HaueHuil curianos OITY

st pacdera (oTosnexkTpuueckux mapamerpos OITY
HEOOXOIMMMO M3MEpEHHEe 3HAYCHUI CHTHAJIOB UCZ [£] ¢ xax-
JIOTO KaHaua, rje  — Homep kanana (1 <7< 1024), k—Homep
mMepernst (1 < k< N), N = 1000. ITox 3HaueHreM cUTrHaIa
Ué [k] mompasymeBaeTcsi aMIDIMTy/Ia BBEIXOJHOTO CHTHAIIA
Uciamp [£] ¢ cootBercTByIOmIETO KaHama DITY, nenenHas Ha
K03 puIMeHT ocTabneHus /i, IPH PaBHOMEPHOH 3aCBETKE
M®YUD MomympOBaHHBIM H3ITy YeHHEM a0COITIOTHO YEPHOTO TENa
¢ gactoroii momgynsaTopa 20 I'm, T.e. nMeeM ciemyromiee
COOTHOIIICHHE:

: : 1
Uc[k]=U¢ [k]xz (1)

KoaddummenT ocmabnenns 4 xapakrepusyeT ocladieHue
aMIUTUTY/ABl BXOZHOTO CHTHAJIA B PE3YJbTaTe BO3ACHCTBHSA
HepekypcuBHoro Gmibrpa B3H. [lannstii puisrp oOpasyercst
B PE3YNBTaTe HATMYHS B K&XKIOH U3 BXOAHBIX TIECK MYIIBTH-
IUIeKcopa (puitbTpa BEpXHHUX YacTOT M CyMMHPOBAHHS CHT-
HAJIOB C K&XI0ro U3 M 3IEMEHTOB KaHala ¢ 3a[EPiKKOH .
Brnok-cxema ¢uisrpa rpeacTaBieHa Ha prc. 2.

i

H;(®)

Cymmatop

Hy(t+t)

H;(t+2t,)

H(t+Mt,)

Puc. 2. Cxema nepexypcusnozo ¢punvmpa B3H na npumepe oonozo
kanana DIIY.

[Tycts B MOMeHT BpeMeHH ¢ = () Ha BCE YyBCTBUTEIILHBIC
anemenTsl GITY nogaercst oAMHAKOBbINA ONTHYECKUH CUTHAI.
Bynem cunrarb GppoHT HapacTaHusl curHania pe3kuM. Tora B
MOMEHT BpEMEHH ¢ 3HaYeHHe CUTHaJIa Ha BbIxozie stueliku bBUC
U, . (1) BBIYUCIISETCA B COOTBETCTBUH CO CIEAYIOIIMM
COOTHOLICHUEM:

U, (t)=KU, (0)-¢™™", @)

s
e f ,— TparaHas qactora PITY, pasras 35,5 Tunpu gactore
taxtrpoanus OITY 1 MI'n, U, (0) —HanpsbkeHHe Ha EMKOCTH
HaKOIICHWS BXOAHBIX SYECK MYJBTUIIIEKCOpa Cpasy Iocie
TOJIa4M BXOAHOTO CHUTHANA, K — KOHCTaHTa, OIHAKOBAs /TS
BCEX STUCCK.

Torna npocyMMUpPOBaHHBIN ¢ M BXOAHBIX SYEEK CUTHAI
U, BEIMHCIIACTCS 110 hOpMyITe:

U,=U,.(0)+U,,(t,)+U,,(2t,)+...

+U,,, (M =1),) . B

THEe ¢, — BPEMs 3a[EPXKKH, PABHOE TPEM NEPHONAM OIpoca
Marpurp PUD.

B pesynbrare pacueToB 3HaUEHHE pr TIOJTyYEHO PaBHBIM
4,991KU _(0).

3HayeHne curHana mpu cymmuposannu ¢ B3H 6e3 yuera
(HUITBTPOB BEPXHHUX YaCTOT BO BXOIHBIX TICHKaX BBIUHMCIISIETCS
1o hopmyne:

U, =MU,,. (0) Q)

noaH 8bIX

Takum 00pazoM, kodpPuIteHT ocaabneHns s BBHIYUC-
JSETCS KaKk

— Hp
h - > (5)
RnOJH
1 /i B COOTBETCTBHH C COOTHOIIECHHEM (5) paBeH B JaHHOM
ciyqae 0,5.

H3mepenue mymos OITY

B kadecTBe MCTOYHHKA ONTHYECKOTO CHTHaja MpH
n3Mepennd mymoB PITY BeicTynaer kpyriasi 3auepHEHHAs
3aCJI0HKA, 3aKPbIBAIOILAS BXOAHOE OKHO Kpuocrara ¢ OIIY, u
3acBeunBaromnias Marpuiry OUD gepes oxnmaknaeMyro auad-
parmy IpsIMOyTOIBEHO#H (opMBI (puc. 3).

Puc. 3. Cucmema 6 pesrcume uzmepeHus uymos.

ITpn HarpeBaHNM MIIH OXJIAKICHNH 3aCITOHKH IIPOUCXOIAT
W3MEHEeHHe YpoBHS 3acBeTku Matpunbsl OUD. [lox mrymom
kaHana @ITY noapazymeBaeTcs CpeqHEKBAIPATHYHOE OTKIIO-
HEHHE 3Ha4YCHNI CUTHAJIOB C TaHHOTO KaHANa, 3apErUCTPH-
POBaHHBIX IIPH 33AaHHOM yPOBHE ()OHA C yIETOM MTapa3UTHON
NEPUOANYECKON aMIUTUTYIHON MOIYJISILIMH, BOSHUKAIOLIEH 32
CYET HEUJICHTUYHOCTH [TApaMETPOB aHAJIOTOBBIX CyMMAaTOPOB.
Taxum 0Opazom, 3HaueHne nryma kanaxa OITY Beraucisiercs
CIIETyFOIITM 00pa3oM:

Us =\ DU []) S p]=UL [ ©)



Ilpuxnaonas usuxa, 2014, Ne 1

55

e U Cl [£] —3Hauenne curuana c i—ro kaxasna OIIY, N —komnu-
gecTBO BEIOOPOK (1 < N<1000), U, C’Jm , [P] — mepronmaeckas
(YHKIMS aMITTATYTHOH MOTYIISILIH.

TakumM 00pa3oM BEIMHCIISIETCS yCPEIHEHHOE TI0 BPEMEHHU
3HaueHue BpeMeHHbIX mrymMoB DIIY ¢ 3amaHHOrO KaHana.
[epromraeckas (pyHKIHST aMIDIATYTHOH MOTYIISITN BBOITUTCS
JUISL KOMITEHCAIIN Pa30pPOCOB TOCTOSIHHBIX COCTABIISIOLINX
Ha BBIXOAAX OTAEIBHBIX CYyMMAaTOPOB MYJIBTHIUIEKCOPA.
Brrmancnenne 3HaueHnH TaHHOW (YHKIWH [UTS KaXKIOTO W3
kaHaioB @IIY nmpou3BoIUTCS METOAOM OJHOTOUEYHOMU
KOPPEKIHH CIEAYIOIUM 00pa3oM: BpeMsl HAKOTUICHUS
ONTUYECKOIO CUTHAJIa BXOJHOM SYEHKON yCTaHABIMBACTCS
MHHHMAJIBHBIM, YTO IMHTHPYET TEMHOBYIO 3aCBETKY MATPHILIBI
®YD. 3aTeM NpOW3BOANUTCS MHOTOKPATHOE CUUTHIBAHHE
3HAYEHHI CHUTHAIOB C K&XXKIOTO M3 KAaHAIOB M YCPETHEHHE
BBIXOMHBIX curHaioB BMC cuutbiBanus 3a OoibIoe (Oonee
1000) grcno meproaoB OIpoca MaTPHUIIHL.

[Mocne m3MepeHws 3HAYECHUI IITyMOB OBLT TPOW3BEICH
pacuet TOKOB ¢oToanonoB Marpumsl OUD, mpu KOTOPHIX
JaHHBIC M3MEPeHNs IponsBoAuINCh. Tok poroxuona i,
COCTOMT M3 TEMHOBOTO TOKA i, M TOKA i, BOSHAKAIOIIETO 3a
cueT ponoroi obmyuenHocTH. Tok i, BKIIOUaeT B ceOst IBE
KOMITOHEHTBI: i, — TOK, BBI3BAHHBIA TOTOKOM OT 3aCIIOHKH, U
i, —TOK, BEI3BaHHBIH OOTyYEHHOCTHIO OT BHYTPEHHIX YacTel

Den
Kpuocrara, T.€. UMEEM:

Jns madpHEWIHMX pacdeToB OBLT MCIIONB30BaH KO-
¢urnment nepegadun OIIY K > (oTHOIIEHNE BBIXOTHOTO
HalpsDKEHHsI CUTHAJIAa K BXOJHOMY TOKY), IOJTYYCHHBIN
SKCTIEPUMEHTAJIBHO U paBHbIi 62(10° Om. Cymma i, + i,
Opu1a m3Meperna B pexunme DC ®ITY (¢ oTKIIOYCHHBIMH
GUIBTpaMH BEPXHUX YaCTOT BO BXOIHBIX sUCHKax) MpH
OXJIQXKJICHUH 3aCIIOHKH JI0 TEMIIepaTyp, OIM3KUX K a30THBIM,
1 3Ta CyMMa OKa3ajiack paBHOii 8,1 mA. 3aTeM TeopeTHyecKn
OBUTM pacCYMTaHBl 3HAYCHUS OONYYEHHOCTEH 4yBCTBH-
TENBHBIX JIEMEHTOB OT 3aCJIOHKH IIPH Pa3IMYHBIX 3Haye-
HUSIX €€ TeMITePaTypPbl, UCTIONB3YS BeIpaskeHus u3 [17]:

Ay
P(x,,L) = AK,,,,,(x,y,L) [ SGOROLT)d.  (8)
}"1

K, (x3.D) =] L dpdy ©

S L+ (p=x) + (g1’

e A — mIomans YyBCTBUTENLHOTO dneMenTa, K, —
KO3(h(HUILIMEHT MPOITyCKaHMsl TadparMbl, PACCUNTHIBAEMbIN
B COOTBETCTBUH C (9), L — paccTostHue 0T mockocty PUD no
nuadparMsl, S(A) — crieKTpasbHas XapaKTePUCTHKA YyBCTBHU-
tenpHOCTH OUD B OTHOCHTENBHBIX equnuiax, R(A,T) —
CHEKTpalbHas IIIOTHOCTb NMOTOKa M3mydeHus AUT.

C IOMOIIBIO ATHX TAHHBIX OBLIN BEIYUCIIEHBI U TOCTPOCHBI

3aBUCUMOCTHU IJId ITYMOB ®ITY or TeMIICpaTypbl 3aCJIOHKN

i(bﬁ =1, Tig,, i @) (puc. 4).
5x107° : :
® ® o MIyM SKCIIepUMEHTaNbHbIM
410~ 3|H** ¢ mym 1poboBoit TeopeTHIecKuit
_~ 1 T
e
g 3x107?
-
3 3588
@) =3l amr ki, =X Y [ e : . 2 :
o X077 r = o B L 8| & 8 "
U * & + *
|
11073 f
gOO 220 240 260 280 300
Temmneparypa dona (K)

Puc. 4. 3agucumocmu ycpeonennozo no Kananam 3HA4eHUs WyMa U meopemuyeckue paciuemst 0poo6oeozo wiyma na evixooe bUC cuumvieanua om

memnepanmypsl 3adC10HKU.

Hsmepenune napamerpos C/LL (SNR), le, D.,S,

[Mapamerp curHa/irym Jist i—To KaHajla BBIYUCIISETCS U3
coortHomeHus [18]:

Ui
2, (10)

SNR, =

rae Uci— YCPEIHEHHOE TI0 KOJIMYECTBY BHIOOPOK 3HAYEHHE
curnana, U! — 3sHadenue myma i—ro Kanaa OITY.

ITapamerp PW OTIPENIEISET TO 3HAYEHHE ITOTOKA U3ITyYEHHS
AUT Ha 4yBCTBUTENBHBIN AJIEMEHT, IPU KOTOPOM 3HAUEHUE
mapameTpa SNR cUCTEeMBI CTAHOBUTCS paBHBIM 1. 3HaueHme
TIOPOrOBOI0 MIOTOKA HA YYBCTBUTEIBHBII 3JIEMEHT Ppm. Ui i—
TO KaHaJIa MOYJISl BBIYUCIIACTCS M3 COOTHOIICHHIS:

)
P, A =— 11
P SNR, (an

1

e @ -5 (exTMBHOE 3HAYEHUE MOTOKA HA 1YBCTBUTEIBHbIH
SIIEMEHT.

D¢ddekTnBHOEC 3HAYCHHME MMOTOKA HA UYBCTBUTCIHHBIN
AIIEMEHT UMEET Pa3sMEPHOCTh BT/3JIEMEHT U BBIYHCIISCTCS B
COOTBETCTBUU C COOTHOIICHUSMHU:

D, =DxQ, (12)

_o(e T —¢g,T,) F- A4

b
I’

) (13)
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TSW (A)- ROV
p="— , (14)
j R(V)d

rae @ — IOJHBIH MOTOK M3ITyYeHHS, TIaIAFOIIHI Ha OMH (OTO-
yyBCTBUTENbHBIN 2n1eMeHT DITY ot AUT, onpeaensieMslii o
BeIpaxkeHHro (13), ¢ — K03 HHUIMEHT KCTTOTB30BaHMS H3ITyYe-
HUSL, BBIYKCIEMBIH 13 cooTHOIIeHU (14). OcTabHbIe 3HaYC-
HUS OTIPEICIISFOTCS CIISAYOITM 00pazom: R(A) — crieKTpaib-
Hasl TUIOTHOCTh TOTOKa M3nydeHus, [Brldm2Mikm']; I —
niocrosiaHas Cretana-borsimvarna, pasras 5,66910 B 2K 4;
S(A) — criekTpansHast xapakrepructrka @UD B OTHOCHTEIBHBIX
CIVHHIAX; € , €, — KO3 PUIMEnTHI n3Tydenus nojgoct AYT
1 JIMCKA MOTYJISITOPA, COOTBETCTBEHHO; T, T — Temmeparypbl
nostoctr AUT u qucka MOIynsiTopa, COOTBETCTBEHHO, [K];
F — nnomane orBepctus nuadparmer AUT, [M?]; 4 —
s¢dexruBHas HOTOTYBCTBUTEMbHAS TUIOMmAs OUD, [M?];
L — paccrosane mexnay auapparmoit AUT 1 I0CKOCTBIO
@YD, [m’]; ¢, —TemmepaTypa MOIyIs, IPH KOTOPOH IPOBO-
Junck umepenus, [Cl.

VaenbHas oOHapykHTeNIbHas cnocoObHocTh D) i-To
kaHana @ITY BerUnCIAETCS U3 COOTHOIIEHHS

p =AY (15)

i NER s

rae Af—pabodas nomoca gactot PITY. Crenyroriee COOTHO-
IICHUE CBA3BIBACT PabOUyIO IMOJIOCY YacTOT C BpEMEHEM
Hakoruienus 7' I

1
Af =——
AR

BonbroBast uyBCTBUTENBHOCT ISl i—TO KaHana OITY
BBIYUCIIACTCS CIEAYIOMINM 00pa3oM:.
i
= UC
o

2

(16)

S, (17)

Pe3yabraTrel n3mMepeHui

[TapameTps! m3MepsieMoro 00beKTa, a TakKe U3MEPHTE-
JHHOW CUCTEMBI TIPEICTABIICHHI B TA0I. 1.

Taoauua 1

Hapamempol ycmano8KU U U3MEPAEMO20 MOOYIA

Ilapametp 3HauyeHue

g, 1

g 1

T, 1000 K

T, 300K

F 0,07 Mm”

A 900 MKM”

L 26,5 cM

P 0,2

T, 256 MKC

Lo -103 °C

Ha puc. 5 npeacrasineHa rucrorpamma pacrpenesieHust
3HAYEHUI MOPOrOBOIo MOTOKA B pacyeTe Ha UyBCTBUTENIBHBII
aneMeHT. B Tabn. 2 npuBeaeHb! ycpelHEHHbIE 3HAUCHHUS
(doTodNIEeKTpUUECKUX NapaMeTpoB. M3mepeHue nrymon
TIPOM3BOAMIIOCH TIpH TeMneparype mropku —10 °C.

1107
8.4x10%,
810"
8
E 1
= 6x10
=
o
2 histl
5 o
2 1
= 4x10
=
o
="
2x10'f
ox10°, d
0x10
2107 2.5x107 ™ %107 3.5x107 ™

-14 1 -14
2107 mikpoc 10 107!
3HadeHMe MOPOTOEOro MoToka (Br/anemenT)
Puc. 5. 'ucmozpamma 3nauenuil nopo206020 nomoxa.

Taoauna 2
Yepeonennvle no kananam snavenust napamempos

267,22E-3
1,86E-3

Curnan, B
U cops B
Poor, BT/20 28,84E-15
D*, Jones 4,67E+12
SNR 144,60E+0
S, B/BT 65,05E+9

3akiaoueHue

B nmawHO# paboTe mpencTaBieH METOX M Pe3yIbTaThl
n3mepenus napamerpoB @IIY ¢ B3H ¢ BcTpoeHHBIM
(bUITBTPOM BEPXHHUX YACTOT MPUMEHUTENBHO K PETHCTPALN
TOYEYHBIX HCTOYHHUKOB M3IIydeHHS O€3 ONTHKO-MEXaHUIECKOTO
CKaHMPOBaHMA. B KayecTBE MCTOYHMKA TECTOBOTO CHTHANA
OBIJIO WCIIONIB30BaHO MOIYIHpOBaHHOE m3nydeHne AYT,
MHTEHCHBHOCTh M3IIy4eHHSI KOTOPOTO PaBHOMEPHO pacIipe-
JieTieHa 1o Tuoma i Marpursl @Y. Bimsaune dumsrpa Bepx-
HUX YaCTOT YYTEHO pacueTHBIM ITyTeM. MI3MepeHust 3HaueHUI
IIyMOB TPOM3BOJWIIVCH MPH 3aKPHITOM IMITOPKOH BXOTHOM
OKHE KpPHOCTaTa, IPHU 3TOM Iapa3uTHAs aMIUIHTYJHAs
MOJTYJISILIHSL BBIXOAHOTO CUTHAJIA BEIYUTANIACK 110 PE3YIIBTaTaM
OJIHOTOYEYHOU Koppekuuu. IIpoBeneH pacueT TEMHOBBIX
TOKOB CHCTEMBI, KOTOPBIE COCTaBIIUH 13 A mpH TeMIieparype
thona—10 °C. IIpoBeneHa orieHKa 3HAYCHIS APOOOBBIX IITyMOB
TEMHOBOTO ¥ ()OHOBOTO OOJYYEHHSI, KOTOPBIE COCTABIIAIOT
1,8 MB (CKO) B paboueii monoce yactoT. Bkiag BHyTpeHHIX
mymoB BUC cuuTheiBaHHS B 3HAYCHHS HU3MEPAEMBIX
apaMeTpoB cocTaBisu1 He Oonee 8§%. B mccnenoBaHHBIX
oOpa3nax 3Ha4eHHE TTOPOTOBOTO MOTOKA COCTABILIIIO MEHEE
30110-* Br/an ipu Temmneparype ¢pona—10 °C. VuenpHast 00Ha-
pyXutenbHas crocobHocth D* cocrasmna 4,6710'2 Jones.
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This article contains the method of calculating the main parameters of TDI FPA without using a scanning
system. The main feature of this FPA is a high pass filter in each readout cell which subtracts informative
constant part of a signal. Test optical radiation was formed by the black body with modulator. The modulation
frequency in our measurement system was 20Hz. The criterion of choosing the modulation frequency was the
TDI period and the amplitude-frequency characteristics of the FPA. In order the measurements were made
correctly, the characteristics of nonrecursive filter were used. The values of noise were obtained by subtraction
the periodical amplitude modulation. All parts of radiation have been calculated, and the photodiodes currents,
which corresponds them are showed. The value of shot noise, which is caused by the dark photodiode current and
the internal radiation is 1.8 mV in our system. The internal FPAs’ noise has been measured. The value of it was
0.75 mV (RMS) and the physical nature — mainly kTC. The main parameters of the FPA have been calculated.
The mean value of the noise equivalent photocurrent is 2.810"* W/pixel.

PACS: 42.79.8z, 85.30.-Z
Keywords: TDI, FPA, photodetector, multiplexer.
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