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OntuuHi T2 (i3UKO-XIMIYHI BUMIPIOBAHHS

YOK 621.38
O.B. OCAJUVK, 4.0. OCAJUVYK

BiHHMIBKHI HAllIOHATBHUN TEXHIYHUN YHIBEPCUTET

b.B. [TABJIMK

JIbBiBCHKMI HalliOHANBbHUN YHIBepcuTeT iMm. 1. dpanka

H.C. KPABYVYK

BiHHULBKHI AepkaBHUM menaroriynuii yHiBepcutet iM. M.Korto6uHCEKOrO

MOJEJTIOBAHHA IMIIEJAHCY ALVISAHKHA "BUTIK-CTIK"
JABO3ATBOPHOI'O MJH TPAH3UCTOPA IIPU 1l TEMIIEPATYPU

B po6omi npedcmasseHo mamemamuyHi modeai enaugy memnepamypu Ha imnedaHc OinsiHKu "sumik-cmik”
deozameopHozo M/H mpaH3ucmopa. B modessx epaxosylombcsi nosepxHesi cmaHu ma peakmusHi eaacmugocmi
3asHaveHux cmpykmyp. IIposedeno aHaxi3 @pizuuHux npoyecie Ha noeepxHi ma 8 06'emi kanasay deozameopHozo M/IH
mpaH3ucmopa, ompumaHo GyHKYioHa1bHi 3a1excHocmi imnedaHcy peakmueHozo M/JH mpaHu3ucmopa 8i0 memnepamypu
HABKOAUWHbO20 cepedosuwa 8 WUpOKIl cMy3i yacmom 045 pi3HUX 3MiUjeHb Ha 3aMeopax.

Karouosi caoea: imnedanc, dsosameopHuti M/[H mpan3ucmop, memnepamypa.

0.V. OSADCHUK, J.0. OSADCHUK

Vinnytsia National Technical University

B.V.PAVLYK

Lviv national university is the name of I. Franka

N.S. KRAVCHUK

Vinnytsia State Pedagogical University is the name of M.Kocyubinskogo

MODELING IMPEDANCE REGION "SOURCE-DRAIN" TWO GATE
MOS TRANSISTOR UNDER THE INFLUENCE OF TEMPERATURE

The paper presents the mathematical model the effect of temperature on the impedance region "source-drain” of the two gate
MOSFET. The models take into account the surface states on the reactive properties of these structures. The analysis of physical processes on
the surface and in the two channel MOSFET gate obtained by reactive functional dependence of the impedance MOSFET on the ambient
temperature over a wide bandwidth for different gate bias.

Keywords: impedance, two gate MOSFET, temperature.

IlocTanoBka 3agaui

AmHami3z JiTepaTypHUX JDKEpen CBIIYMTh, 10 Ha CHOTOJHINIHIA JeHb (AaKTUYHO HE PO3IIISTHYTO
TEpMOiH/IyKOBaHy 3MiHy mapamerpiB MJIH cTpykTyp Ha ManomMy 3MiHHOMY CHTHAJI, HEIOCTATHHO BHBUYEHI (Di3U4HI
MEXaHi3MH BIUIMBY TEMIICPAaTypH Ha "eNEeKTPOHHO-AIPKOBY I1a3My" B MPHUIOBEPXHEBOMY IIapi MPOCTOPOBOTO
3apsiy, BIZCYTHIM aHaNITUYHMH OIMC 3aJIe)KHOCTI aKTMBHOI Ta PEAKTHMBHOI KOMIIOHEHT IMIIEaHCy KaHajly Bif
TEMIIEPATYPH HABKOIHIIHBOTO CEPEIOBHIIIA.

Kpim Toro, xapakrepuctuku MJIH TpaH3HCTOpiB Ta OCHOBHI IX HapaMeTpd HE BPaxOBYIOTh BILIHB
TEeMIEPAaTypd Ha BHCOKMX dYacToTax ([Mo3a TpaHWYHHMH). B iCHyrOUMX MOJENAX HE BPaXOBYETHCS  BILIHB
MOBEPXHEBUX CTaHIB HA PEaKTHBHI BJIIACTMBOCTI 3a3HAYCHUX CTPYKTYp. 3 MOSBOIO HOBOTO Kiacy MNpUIIaiB
(mBozaTBOopHEX MJIH cTpyKTyp) Wi muTaHHS HaOynH Ie OLIpIIoi aKTyaldbHOCTi, OCKUIBKH 3a3HA4YCHI CTPYKTYpH
MaloTh OLTBII IMUPOKi PYHKIIOHATHHI MOXKIIMBOCTI B IOPIBHSIHHI 3 OJJHO3aTBOPHIMH.

Takum ymHOM, JaHa poOOTa MPUCBSUEHA aHAi3y (I3UYHHUX MPOLECIB HAa TOBEPXHi Ta B 00 €Mi KaHaIy
nBo3arBopHoro MJIH TpaH3ucTopa, CTBOPEHHIO MAaTeMaTHYHUX MOJENEH, M0 MpPEACTaBISAI0Th Co00I0
(GyHKIIOHATIBHI  3aJISKHOCTI iMrienancy peaktuBHoro MJIH TpaH3ucTopa Bijg TeMiiepaTypd HaBKOJHMIIHBOTO
CEpEIOBUINA B IIUPOKIH CMy3i YaCTOT JUIsl Pi3HKUX 3MIIIEHb Ha 3aTBOpaXx.

MopaeoBaHHs iMIeaHcy KaHAJIy NpHU Bil’€MHHUX HANPYrax 3MillleHHs HA 3aTBOPIi
3riHO Tpe/CTaBICHHs AOCIKYBaHOI CTPYKTYpH ekBiBaJieHTHUM RC—xkomnom (puc.l) iMnenanc IUITHKA
“BuTik-CTiK” MOKHA 3aIICATH Y BATJISII:

Z=——+2R,, (M
iwC,
ne C6 — Gap’epHa €MHICTb p-n nepexody; [, — omip ainsHky KaHay.
B 3aranbHoMy Bunaiky Ry MoKHA IPeJCTABUTH TAKMM YHHOM:
R 1 1/ 2
=——,
k o ab
e ) , a, b — nowxuna, rbuHa TA MIMPIHA KaHATy BiIIOBITHO; 0 — MATOMA €JIEKTPOIIPOBIHICTE:
o=qun. 3)
e 71 — KOHIICHTpAIIisl eJICKTPOHIB B KaHAII, SIKY JUIA BUIIAJIKY BiJl’€MHOTO 3MIIIICHHS HA 3aTBOPI MOKHA TTOIaTH
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y BUIIAAL
n=n, —An, “
ne n,, — CralioHapHa KOHIIEHTpAllis €JEKTPOHIB B JUIAHII KaHaly, TOOTO, KOJNH 3MIlEHHS Ha 3aTBOPI
BiZICyTHE (U3 = 0):
o, 1
n(rm = nu = = > (5 )
qu, P44,
e An — 3MiHa KOHIEHTpAL{, 3yMOBJIEHA HAIIPYTOI0, IPHKIAAEHOIO 10 3aTBOpy. LIfo 3MiHy MOXHA O0YHCIATH

K BiJIHOIIEHHS iHTyKOBaHOTo B KaHai 3apsamy O 10 06’eMy KaHaly Ta BeJIMYMHH OJMHUYHOTO 3apsiy [1]:

An = . 6
qabl ©
RS 13
2 E%—.:.—b:ﬁf TP - 7]
— | ||
Cs Ce Ce
@ A F

Puc. 1. [IpeacraBienns nsozarsopHoro M/IH Tpan3ucropa ekBiBajieHTHUM RC-ko/10M

BennmunHy iHAYKOBAaHOTO 3apsay MOXHA BU3HAYHTH SIK JJIS OyIb-sIKOTO KOHICHCATOPA! Q =CU, ne C—-
€MHICTB 3aTBODY.
Toxi (6) 3anumeTbes y BATIIAII:

cU
An=—=, (7
qabl
[incrasusmm (7) i (5) B (4), a motim (4) y (3), orpumaemo:
.1 cu, .
pg lun abl : ( )
[epermmiemo (2), BpaxoBytoun (8) i 3MiHCHUBIIH JIesIKi IEPETBOPEHHS:
I’p
R = g . ©
abl — pp CU,

OTpHyMaHe CIiBBiJJHOILICHHS Ja€ 3MOTY OLIHUTH 3HAYEHHs ONOPY AUITHKH KaHaIy BiJl HAPYTH 3MillICHHS
Ha 3aTBOPI, aJle He BPaxoBYye HOro TemMnepaTrypHy Ta YaCTOTHY 3aJIeXHOCTI.
3nificHuMo mepeTBOpeHHs BUpasy (9), BpaxoBytouu criBBigHomeHHs Eifnmreiina [2] Ta "KoMIUIeKCHICTB"
koedinieHTy nudy3ii 3a 3MiHHEM cTpyMoM [ 1] 3 ypaxyBaHHSIM TeMIlepaTypHOI 3aJIe)KHOCTI pyXiuBocTi [3]:
L = gDn(1+iot,)/kT . (10)

B pesynbrati orpumaemo:
2
_ I"p kT
ablkT' — gD p CU (1 + iwr,)
Sk Gaummo, omip OUISHKM KaHally Ha 3MiHHOMY CTPYMi NpEJCTaBiIsge€ KOMIUIEKCHY BEJIMYMHY. 3MIHCHUMO

nepetBopeHHs (11) 3 MeTOr BHIUICHHS JiMCHO Ta YSBHOI CKJIaJOBHX IILOTO OMOPY. B pe3ynbTaTi mepeTBOPCHb
OTPUMAEMO:

)

k

_ pabl’k’T* — 4D p!I'CU KT + iwgD,p,I’CU kTt,
(ablkT)* - 2ablkTgD,p,CU. + (¢D,p,CU )Y (1 + o't

Amnanis (12) cBiguuTh Opo Te, WO yABHA cKnanoBa Ry HocuTh IHOYKTUBHMI XapakTep. Bupas mis
€KBIBAJICHTHOI 1HIYKTUBHOCTI Y PO3IJISAyBAaHOMY BUTIaIKy MaTUME BUIJISIA:

I p:I’qD,CU kT,
“ (ablkT)* - 2ablkTgD,p,CU, + (¢D,p,CU)'(1 + o't

JlilicHa cKJ1a/10Ba ONOpy AiNsAHKK Kanany Ry npeacrasise ii aktusauii onip R:

(12)

k

(13)
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R p,abl’k’T* — gD p’I’CU kT
(ablkT)* — 2ablkTgD, p,CU, + (¢D,p,CUY( + o't

Toxni y3aranpHEeHWH Bupa3 s MOBHOTO omopy nurtHk: "Butik-Crik" 3 ypaxysamusm (11), (12)-(14)
MaTUMe BUTJIISAL:

(14)

Z = 2R+ioL, + (15)

ioC,
3rigno (15) ekBiBalleHTHa cxeMma, TpeJCTaBieHa Ha puUc. 1, Moxke OyTH yTOYHEHA BHECCHHSM B JUISHKU
KaHaJly eKBIBaJICHTHOT iHAYKTHBHOCTI (puc. 2).

C
Ce R L T/Iz R L., C6

o— —-——}——— " }—o

Puc. 2. YTouHeHa ekBiBaJIeHTHA cXxeMa KaHaJy ABo3aTBopHoro M/IH tpan3ucropa

®dopmyina (15) pazom i3 (13) Ta (14) mae 3Mory mpoaHaji3yBaTH TEMIICPATYpPHY Ta YaCTOTHY 3aJICXKHOCTI
JUICHOI Ta YSIBHOT CKJIaJIOBUX IMITEZIaHCY KaHay IPH BiJl’€MHUX 3MIILICHHSIX Ha 3aTBODI.

[opsin i3 muM, aHai3 YaCTOTHOI 3aJIEXKHOCTI CBIIYMTH MPO Te, IO iCHYe Taka 4acToTa, IpHU SIKiH ysBHa
CKJIaZioBa iMmenaHcy piBHa Hymo. Llg wacrora BiamoBimae iHBepcii 3HaKy peakTHBHOCTI KaHainy. OTxe,
migcraBuBM y Bupas (15) Bupasu (13) i (14) Ta BUAUIMBIIM y OTPUMAHOMY BHpPa3i YSBHY CKJIQIOBY 1 IPUPIBHIBIIN

i 10 HyJIs1, 3HAMIEMO YacTOTy (, IO BiJANOBiAE TOYIL iHBEpCIi:
|
e

5 2
z[(absz) —2ablkTgDy, po,CU 5 +(4Dyy poCU 5) )] (16)

2.2 2
Pol anCU3kTrnC6 -2(¢Dy,p,CU4ty)

OnHi€ro 3 03HAaK a/IeKBATHOCTI 3aIIPOITOHOBAHOI MOJIEIi TI0 BIJJHOIIEHHIO JI0 €KCIEPHMEHTY € HasiBHICTb
YacTOTH, IO BIIMOBiZa€ TOYI iHBEpcii 3HAKy PEaKTHBHOCTI B KaHaJi, a TOMy OTPHMAaHHH BHpa3 € OIHUM i3
MATBEpKEHDb 1€l aJeKBaTHOCTi. Pe3ynpraT po3paxyHKiB, mpoBeaeHux 3rimao (16) BiJIIOBiTAIOTH
EKCIIEPUMEHTAIBHIAM TOCIiKEHAAM [4].

PesynbraTi po3paxyHKIB TeMIIEpaTYypHOI Ta YacTOTHOI 3aJeKHOCTEH IMIIefaHCy KaHaly Ui Pi3HHX
HAIpYT BiZ’€MHOTO 3MIII[EHHS Ha 3aTBOpax MpeJCTaBleHl Ha puc. 3, puc. 4.

188 238 288 338 T, K

24,25

M 4
24,27 M
3
r—

A

{

48.44 M
2

48,46

X.0m

Puc.3 . TeopeTnuHi 3a/1e:KHOCTI peakTHBHOI CKJI1a/10BOI iMIlelaHCy KaHA Ty Bia Temnepatypu npu U,=const, f~=const : 1- U,=-2B,
f=500MTI'y; 2- U=-4B, =500MI'n; 3- U~=-3B, f~1000MTI'u; 4- U,=4B, f~1000MI '
R, OMm
70

60
50
40
30 1
20
10

0

188 212 242 272 302 332 373
T, K

Puc. 4. TeopernuHi 3a/1€2KHOCTi aAKTUBHOI CKJIa0BOI iMNe1aHCy KaHAJTy Bix Temnepatypu npu U,=const, f=const : 1- U, =-4B, f~1000M
I'u; 2 — U, =-4B, f~IM I'u; 3— U,=-2B, f~1000M I'u; 4— U,=-2B, f~1M I'y
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MopenioBaHHs iMnegaHcy KaHATY NPH JOAATHUX HANPYIax 3MillleHHs HA 3aTBOPI

Sk BiTOMO 3 TEOPETHYHHX Ta EKCIIEPUMEHTAIBHUX IOCHTIHKEeHB MOBHOTO onopy MIH Tpan3uctopa [5, 6]
Taki CTPYKTYpH IpH IIEBHUX TEMIIEPATypax i 9acTOTaxX BEAYTh ceOe K eKBiBaICHTHA IHAYKTUBHICTb.

IIpoBenemo omiHIOBaHHS €KBIBaJCHTHOI iHAYKTHBHOCTI KaHATY U JOJATHUX 3MilleHb Ha 3aTBoOpi. Jlist
[IbOT'O BHUIAJIKY PO3MIIIHEMO (i3HYHY MOJENb CTPYKTYpH KaHay 3 €HepreTHYHol TOUKH 30py. HeBaxkko momiturny,
IO ENIEKTPOHH, IHAYKOBaHI B KaHali, 3 OJHIE] CTOPOHU, MOXYTh OyTH OIHCaHi SIK CHCTeMa, IO Ma€ MEBHY
MIBUAKICTh PyXY Ta KIHETHYHY eHeprito W, , a 3 IHIIOT — 5K eNeKTPUYHHUN CTPYM, 110 MA€ EHEePril0 MarHiTHOTO MOJIs
W, 3 eKBIBaJIEHTHOIO IHIYKTHBHICTIO L,. B mepmomy HaOmwkeHHi 3HaueHHs W, Ta W, MOXyTb OyTH
MIPECTABIICHI SIK

:nm:SQ’l 2_1 2 W _Lk(SJn)2

k 2 m
2 |1, 2
[MpupiBHSABIIM ITpaBi YaCTHHA 000X BUPa3iB 1 pO3B’sS3yI0UN BITHOCHO L; , OTPEMAEMO:
13
8nm,[
_ e

YUST, "

n R

. . . . *

Ie 71 — KOHIIEHTPAIIis €IeKTPOHiB, IKEKTOBAHNX B MIAHKY KaHATy; 7, — eeKTHBHA Maca eneKkTpoHa; 2/

— eKBIBaJCHTHA JOBXHHA KaHAJy; j, — FYCTHHA CTPyMy HEOCHOBHHX HOCIIB B KaHaii; S — MOIEpeYHHi mepepi3
kaHany; Tx — cepeiHiil yac NpojbOTy ENeKTPOHIB uepe3 KaHai [7]:

12
L (18)
uny PR,
ne M, — PYXJTUBICTB €JIEKTPOHIB; P — MOTYKHICTh MaJIOTO CUTHAIY; Ry — Omip KaHajy, SsKuil BU3HadaeThes [1]:
1/
R =——, 19)
o ab
ae O — TITOMA eNIEKTPONPOBITHICTD; @, b — IIMOWHA 1 IIMPUHA KaHAIY.

3rigHo [1] mUTOMa €NEeKTPONPOBIAHICT KAHANY: O =q L1, 1€ N=Hy+An (N, — CTalllOHApHA KOHIIEHTPALIS
€JIEKTPOHIB B KaHaIi; An — ii 3MiHa). ONiHIOBaHHS 3Ha4Y€Hb CTAI[IOHAPHOI KOHIEHTpAi 1 11 3MiHH MOKa3Ye, IO 71,
MOJKHA 3HEXTYBAaTH i mpuiHATH [1]:

cU
n~An=—>,
qabl
Ie C — emHuicTh 3aTBOpY; U, — Hampyra Ha 3aTBODI.
OTxe, MICTABIIOYM BUpPa3 i o B popmyiy (19) orpumaemo:
12
R =——. (20)
unCU,

I'yctuHy cTpyM™mYy j, HEOCHOBHMX HOCIIB B KaHaJli MOXHA MPEACTABUTH SIK BiHOIIEHHS CHJIN CTPYMY CTOKY
1., IO TUTOTIII TIOTIEPEYHOTO TIepepizy KaHamy S.

3rigHo [8]:
I cT b C,ZHEJ] H, 1
Jh=—rr = (U3 —UHOP)UCT ——=Ug |,
S IS 2
e Cie; — TATOMA EMHICTB T1I3aTBOPHOTO Ji€JICKTPUKA; SIKY MOYKHA BU3HAYHUTH SIK

&, &

c.=-42 21
Jaien >

d

e & — BIJIHOCHA NPOHUKHICTh MiJ3aTBOPHOTO Ji€NEKTPHKA, & — JieneKTpuyHa ctana; U',,, — MiHiMalbHa

Harpyra Ha 3aTBODI, IIPH SIKi YTBOPIOETHCS IHBEPCHHI Iap, 1 KaHAN MOYMHAE MPOBOAUTH cTpyMm; U, — Hampyra
croky. Jns MJIH npunanis, B sIKMX JIEIEKTPUKOM € OKHCHHM IlIap, iCTOTHY POJIb BIIIrpae MO3UTUBHUHN 3apsil,
npucyTHid B okucii [9]. [is uporo 3apsay icHye eKBIBaJCHTHA KUIBKICTh €IEKTPOHIB MPU HAsSBHOCTI MO3UTHBHOL
HaNpyrd Ha 3aTBOpi, Tak L0 y BHIAJKy HaMiBOPOBITHWKA pP-TUIY IHBEPCHHH IIAp BXKE ICHYE NMpPU HYJIbOBIH
Kepytouiit Hanpy3i. To6to  U'y,, = 0.

o a0 Hanpyru ctoky U, , TO 3TiHO CXEMH BBIMKHEHHs IOCIiKyBaHOi cTpykrypu: U on = U e
OTxe, BUpa3 [yis j, 3alUIIEMO Y BUTIISII:
_ beg e, U’
o2ds

3rigHo (18), (20), (22) Bupas (17) st ekBiBaIeHTHOT iIHIYKTUBHOCTI KaHaTy HaOyie BUTIISILY:

(22)
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2w PP
k 2 2 4" (23)
H,qb (gdgo) U
Omnip kaHaITy TPy JOJATHUX 3MIMIEHHAX Ha 3aTBOpi [1] :
12
R =, 24)
lun C(U3 - Usa )
ne U,, — wHampyra Bifciuk, TOOTO Hampyra, Hpu sIKid MPOBIAHICT, KaHANy IOpIBHIOE HYJI0. BoHa
BU3HAYa€eTHCSA [1]:
_ gnabl _ abl
36 C Cp,un >

e 0 — IUTOMUH OIip KaHaITy.
CkopucraBiuuch criBBigHomeHHsM Eifnmireiina [2] 1 BpaxoBytouw, mo koedimieHT audysii 3a 3MIHHUM

. * .
CTPYMOM MOXHA IIPEACTABUTH y KOMIUICKCHOMY Bursai [1]: D" = D, (1 tiort, ) , € T, — 4ac HUTTS OCHOBHHX

HOCIIB 3apsy; @ - HUKIJIIYHA YacTOTa TECTOBOTO CHTHANY, 3alIMIIEMO BUPA3 I PyXJINBOCTI HOCIIB:
D,q
y7s :¢(1+1a)fn). (25)
kT

SKmo miacTaBUTH 3HAYCHHSA L, Y dopmymn (23), (24), To BHpa3 [UIA iMIIETaHCY KaHANY 3alUIIETHCS Y
BUTJISIL

Z, =R +iol,
abo
L, 2p N 3icom’ PI2dkT
k= ; .
abl+(U,CpD, q/kT)(1+iwr,) D, ( )2 Ut (1+iar,)
[IpoanainizyeMo 4acTOTHY 3aJIeXKHICTb IMITEAaHCY KaHATy. SIK BUIIMBAE 3 aHAJI3Y, ICHYE Taka 4yacToTa, IpH
SIKill ysIBHA CKJIaJoBa iMIenaHCy piBHa Hymro. Lls wacToTa BigmoBinae iHBepcii 3HaKy peaKTUBHOCTI KaHay. Takum

YHUHOM, BHUIUIMBIIM y JAHOMY BUpa3i ySBHY CKJIAJIOBY i MPUPIBHABINK 11 0 HYJS, 3HAWAEMO 4YacToTy (0, IO
BIJITIOBiIa€ TOYIII IHBEPCIi:

(26)
gbe, &,

1
Pz, USCD g} (be,e,) —32m*Pd* (U,CpD,q +kTabl) |

n

@7)
UIC(pD,q)’ (32m Pd*C~2,Ulgh (2,5,)')

w =

Otpumana Qopmyina, sk 1 y Bunaaky (U,<0) € miaTBepIKeHHSIM aJleKBaTHOCTI 3aIpPONIOHOBAHOI MOJETI.
Po3paxyHkn yacToTy, 1110 BiJIOBia€ iHBepCii 3HaKy peakKTUBHOCTI B KaHalli, TPOBECHI 3TiqHO (28), y3roKyoThCs
3 eKCIIePUMEHTATBLHUMH JTOCIIKESHHIMA [4].

PesympraTél po3paxyHKIiB TEMIIEpaTypHOI Ta YaCTOTHOI 3aJEKHOCTEH IMIIENaHCy KaHAIy UL Pi3HHUX
HaTPyT J0JaTHOTO 3MIIIeHHs Ha 3aTBOPAxX MPEACTaBIICHI Ha puc. 5, puc. 6.

R, OMm
30

25

20

1 100 200 300 400 500 600 700 800 s00 1000
f, MI'x
Puc. 5. TeopeTnuHi 3a/1€2KHOCTI aKTHBHOI CKJIA/10BO] iMIIe1aHCy
KaHaiy Bifg yacroru npu T=const, U,=const: 1- 7=188 K, U,=4B;
2- T=373K, U,=4B; 3— T=188K, U,=3B; 4- T=373K, U,=3B
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4
3
2
16
X, Om

Puc. 6. TeopeTn4Hi 3a/1€5KHOCTI peaKTHBHOI CKJIa10BOi iMIIeIaHCY KaHATY Bil 4acTOTH
npu T=const, U,=const: 1- 7=188K, U,=3B;
2- T=188K, U,=2B; 3— T=373K, U,=3B; 4- T=373K, U,=2B

BucHoBkn

B po0oti mpencraBieHo MaTeMaTH4YHI MOZENI SIKi OMKMCYIOTh BIUIMB TEMIEpaTypH Ha IMIEJAHC KaHAIy
nBo3atBopHoro M/IH tpan3ucropa. OTprMaHO aHATITUYHI BHpa3H IMIENAHCY KaHAJTY MPU PI3HUX 3MIIIEHHAX Ha
3aTBOpax TPaH3MCTOpa, B SKHUX BpPaxoBaHO [if0 TeMmeparypd. [loka3aHo, IIo iCHye uacTtoTa iHBepcii 3HaKy
IMIIeZJaHCY KaHally, sIKa 3aJIe)KNUTh BiJl TeMreparypH i pododoi yacToTu npuiany. [logaHo TeopeTHdHi po3paxyHKH
JCHOI 1 ysIBHOT CKJIaJIOBUX IMITelaHCy KaHaIy Bij Aii TeMIepaTypH Ha Pi3HHX 9acTOTaX.
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Ipeuun3iiiHi BAMIPIOBAHHS Ta HOBITHI TEXHOJIOTIT

B sIKOCTI cmiuiie BAKOPUCTOBYBATH:

- Text: Times New Roman Cyr, italic; - Function: Times New Roman Cyr, italic;

- Variable: Times New Roman Cyr, italic; - L.C. Greek: Symbol; -U.C. Greek: Symbol;

- Symbol: Symbol; -Matrix-Vector: Times New Roman Cyr, bold; - Number: Times New Roman Cyr.

Posmipu:
Full - 12 pt; Subscript/Superscript - 7 pt; Sub- Subscript/Superscript-5 pt; Symbol - 18 pt; Sub- Symbol - 12pt.

[epenix mitepatypu odpopmisieTbes 3rinHo BUMOr BAK i momaeTscst 3araipHUM CHHCKOM y KiHIi crarti. Crmcok

CKJIaJla€ThCs 32 YEeProro MOCHIAHb y TEKCTi (2 He 3a a0eTKOl0). Y TEKCTI PyKOIUCY MOCWIAHHA Ha JIITepaTypy CTaBIATHCS B
KBaapaTHi Ay>Kkd. [locrnanHs Ha mie He OmyOIiKOBaHi MparLli He IOy CKAarOThCSL.

3paszox opopmuenns mamepianie mes 0oonogioeu

YK 621.397
TTunssekuii B. B.
MOBYAOBA ATJIACY KOJIBOPIB 3 BAKOPUCTAHHSAM PIBHOKOHTPACTHOI'O
TITPOCTOPYCAMO02-UCS

Opecbka HarioHanbHa akaneMis 3B’s13kyiM. O.C. [Tonosa
v.pilyavskiy@ukr.net

Anomayin. Ilpedcmaeneno nodyoogy amiaacy Koavbopieé 6 pPIBHOKOHMPACMHOMY Kolbopogomy npocmopi CAMO02-UCS ma
mpancopmayii Habopy OMPUMAHUX KOTbOPIB 6 3A2ANbHONPUIHAMI cucmemu, maxi sik XYZ
Kniouosi cnosa:amnac konvopis, pisnokonmpacmuuii npocmip, Yxy, CIECAM02, CAM02-UCS

UDCe621.397
Pilyavskiy V. V.
BUILDING COLOR ATLAS WITH USE OF UNIFORM COLOR SPACE CAM02-UCS

Odessa national academy of telecommunication a.n. O.S. Popov
v.pilyavskiy@ukr.net

Annotation.The method of building color atlas with use of uniform color space CAM02-UCS and transformation of obtainedcolor into
conventional color spaces such as XYZ are presented
Keywords: Color atlas, uniform color space, Yxy, CIECAM02, CAM02-UCS

P03BHUTOK Cy4YacHOI OOYMCIIOBAIBHOI TEXHIKM, L0 BHKOPUCTOBYETHCS B TejeOaueHHI Ta IHIIMX Traiy3sx
BUPOOHMIITBA Ta OOPOOKH KOJIBOPOBUX 300pa)KeHb, CATHYB TOTO €TaIly, KOJH 3’SBHJIaCh MOJJIMBICTH IepelaBaTH
BEJIMKY KUIBKICTh KOJILOPIB. JIJIsl OITMCY Ta OLHKM KOJBOPY IMOTPiIOHO BUKOPHCTOBYIOTH Pi3HI KOJIBOPOBI IMPOCTOPH
taki sk RGB,XYZ, LUV Ta inmi. [lepepaxoBaHi KoJb0pOBi POCTOpH 00’ €AHY€E OJIUH TOJOBHHUI HENOJIK, TaKWii, 10
TOYKH, SIKUA ONMHCYIOTh KOJBOPU B JaHHX IIPOCTOpaX, PO3MIIIYIOTHCS HEPIBHOMIPHO BiHOCHO Bi3yaJIbHOTO
CpuiHATTA. J{aHU HEJOIIK YCKIaIHIOE POIIeC BU3HAYECHHS Ta OMUCY Kobopy. Hapsamy 3 3a3HaueHNM HEJOTIKOM
ICHYIOTB III€ HACTYITHI — HE BPaXOBYEThCS BIACTUBOCTI JIFOACHEKOTO 30py, HAPUKIIA TaKi sK, aJarTallis JIICEKOTOo
30py JI0 SICKPaBOCTI Ta KOJIPHOCTI, 0 YMOB CIIOCTEPEKEHHSI.

Jlitepatypa
(TpancaiTepamis)

P.S. Texcr matepiaiiiB Te3 1OMOBIIeH NOAAETHCS B CTHCIOMY BUIJISIL (cama CyTh Ipalli) He finbine 3 cropinok A4

dopmaty, 10 mpudty.
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