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x.&,E(0
Vin =Veg +2¢5 + —SCO © 2. 4)

OXe

WX, LEVWVERRESIND, ZIZT, NgggWB—ETHDHRH

qN,, X
E W, (1 - W—) 2. 5)

s©0 depl

E(x) =

L7280, Fig. 2.5 OEHRITRT LI EIFIES HF OB E D, ZOREDT, x
LOH DRI RDIREBEMAQ WFET HEREL, 2.3)THAUNEZERTEILLWNWET S
&, Fig. 25 OHfE A BLUOHEAEB 8% L 25 Lo, RmER BONIZLTH(-7Z LI
HO = CITEH L), ZOBEMAQ I X HERDE(LAE(0)IT,

X
K,8,AE(0) = AQ; (1 —W—) (2.6)
depl
L%, ZOADNS | RENTEWEMIERBMOBER L RKELSBMSEL L 2EWRT D,
Vi OZALEICHE L, REOEZEmHE CORXEIZhIe> TINET S &,

AV, = ZAVth,i 2.7
AQI X

AVth,i = (1- ) (2.8)
Coxe Wdepl

L%, T2 THBUNKREIOAQ NAEWIZEMETH L LIRET D L. Vi DIRHER AV
=R

2 2
thr? =AV," = ZAVth,i (2.9)

THAON., EBBNKBEOARMMRED R T Y 5400 D & T HuE
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AQ2 = (I )2(N_ LWAX
Q (LW)( sub ) 2. 10)

Thd, bzl L, MEERESICEHET D L

C] NefdeepI
oV, =
th Coxe LW (2.11)
N i 3J'\Ndepl N (X)(l X )2 dZ
eff = sub o 2.12
! 0 Wdepl Wdepl ( )

55, 2.11), Q. 120260 D L 92, F ¥ RAVOARMPIRE, F 7= A ONE I
FoTLEWEEBEIZLDEDOREZ EIRELDEHIINNb-TL D2 ERbnd,

E after adding 4 @

Fig. 25 F¥ /v EBEID x JEIE, x LOHLHRIZTF ¥ —Y > —h
AQ ZARE L 72 MOSFET O X[3],

222 Fx RNV D TR

F ¥ RNVORFMIILL T DO LT ¥ FARNIZBWTHRT Y Uik b Ol ERMbN
TW5,

—RIZART AL ZESAT DRk — A L L GERIIZR £ D, SO D EE
LT, SHEEOMBE (72 & ZIEMIhD KRN &4 U D FEBRIC OV TR U4 TNTIC
SRRV IR LEZHAODADOZ ETH Y, BT EO A

f00=anpX@-py (2. 13)

DL OICREND, T2 T FRITER, x FRAEET SRR, 2 LT p gk
THMETHD, STIIT, n B FRICKREL, pAFRIASNT—2EEZD, 22
AT Y DN DERE WD & ERE
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f (X):n C, px(l - p)x —e” % (2. 14)

LRl END, THBRT Y VIEMTH D, RT Y oM ORBIT. T TEu,
=y BEREC = Ju LREDH LT, TROLET Y ARSI L

<, BT X o TEREBITHMDRE D,
PUbEEF ¥ XNVDORMG O r—22H IO TEZD &
O F—,32 b 3MUINEIR (Fig. 2.6l 00D 8 ZIHS A DO EZR L [F L
@ F—/30 FOE (~ 10" em™)iE Si R D% (5.08x107 e ) He 4312/ E W
&L RT Y U B OERME BN LTV D, Z0d, R— =0 MIKRT Y %y
MEFFOLEWVWIMNIND D, £l BT Y UMM ENS, K= FDIEHL DX T

Fr FAORSEDTIINEE Ny & LT, [N, TREDZLRTE .

Fig. 2.6 MOSFET O F ¥ /L FHEIE & + 5318/ S WS IRIZ A3 E] L 745K [4],

PLED A — R 2 EZBRAJIZ R L5 & LT, 8000 > MOSFET % [\ T EBRAIZ R— 3
NIRRT VUi TH D Z L #RAE LT L b AET 5[4], Fig. 2.7 12 R— 30 N OFHHAE
EERPEZ RT, WO R— 3 MREZ RN T AL LEVEELE VDY 7 M &

AV, = VM (55N o) (2. 15)

Cox

AHWTEIL, ZOEEREN N, LD 2 L0 T ¥ RRMMITRT Y AR e

2LLTND,
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O
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2.3  Random Telegraph Noise: RTN
2.3.1 RTN DO=H)

Random Telegraph Noise (RTN)IX 1 HOE 231 >0 b T v 7124 - fiiisnsd Z &iZ
FVAL D, ZOBKR%E NMOSFET O I-V, it 4 W CHRTEAJICR L72X78 Fig. 28 Th
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232 RTNIZLB LEVWVEEEELH
ZZTIERINIZE D LEVMEEBIEETN E O L 5 IZHERICERN TE D0 Eilk %,
RTN @ L & WMEE LA 81X

q
LWC,,

ETCHREARITPTRTZENTE D7), ERITBWTRINICL D L EVWEE/ELT N
VLW B2 Z L3 A ZEIEN E THREI WD N5, L7=h - T, RDF

2 X AEE I 1/A/LW (2HH3 2 = & 25, MOSFET 23 il Snsd &, RINIC L 5%
BOHNEORKRELS D ENgnd, 512, ZOXZT TIE RIN OBSE2FT TR

153720 T, 2 OOMEET APIER I TWVSH[S],

AV, = (2.18)

%5

ﬂu{?—h.g . 5 EDruln
Charge
EL yL

X X

Fig. 2.12 77 v MY REEOELIZE DTV () 7—ua KTy iz X 588
FEDOEAIZ X HET V8]

W77y MU REBEBEODEIZE DX v U T OBEOE{(Fig. 2.12 /&)
W — 0 R T 2y VIS & BB ENE D2k (Fig. 2.12 )
P, 7T MU RICE DT TOHOEAICHONWTTH LN, ZHiEx 7T v b3
RIZh T TN TEDLZEICED 7Ty bRV REBEENMEL S, LEWEEBELH 2
ZTEVWIETIATHD,
77y MY REBIEOEE &I
qn tht

AV, = =
fb LWC., C., (2. 19)
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ol ol

Aly =AVy, (2. 20)
b Het
‘(“%“@.‘50
~—T 4 v OEHINSBEE L
1 1 1 1
= + = +aN, 2. 21)
/ueff /ueffo IUOX :ueff 0
LB,
MOSFET O FEARM @B 6. Bt
W
Iy = tex TQVd (2.22)

ERELDOTENTNRAT S &,

Aly =9,AVy Tl g Ny (225
g, CEEICIHT S L

AV = (1% oty 221830y
m

ZIZT, Vpld7 7y IRV REE, NUE N7 v 785 pe l FATREE ., ol IBGEUREE
7, (2.23), R.2HXDOEFE S & IELTRELF M ES 2D Th 5,

(2. 24) A6, LEWVVEEELEENLIZ 7 v bV FOME (2. 19D (FFy
TOH) IZEVRDOLNDZENSND, IHIC, EHTANE L, ROFICEESR A
STWHRTHD, 2FV, BETEEATLEVEEELZHOMEN R/ DLV 2L ThH
%o HELARER X, IEFLDO T A K E VDT, PMOSFET O 78 L & VMEB/ELB L K& 725,
ZOZELIFTENTHHERIN T[S,

WIZ, 7—arRT oy VICEDABHEICLAZE(LTHL, N Ty TSN E TR
WLIEEARZ —a v R T vy VEED, v VT ~ZEEKIFL, BEENMET 252
EIZEDIESES LW ETATHD (Fig. 2.12 ) o ZHUTHOW IR TES Z & o3 K
T, s Ty, Lo Db, b7y TORIOEM L XL F— [ L3
TA=ENEL, RT UV XY VOREIZEMRITHDZENTERDINLTHD, ZOX
912, RIN OJFFIZHONWT S 1M SN TRV HE L H D,

b (2. 24)
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2.3.3 RTN T & BH¥EEHROMENT
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241 F ¥ RAVRHBIEEIMEV MOSFET % HW 7= RTN #i]
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2.4.2 FD SOI(Fully Depleted Silicon On Insulator) MOSFET
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Fig. 2.17 FD SOl MOSFET DO #4E=[X][10]

-4 -



F ¥ FNVORMDEEZKL THZ &0, RIN O LEWEELIZS D& Z MRS 5T
MY LI Loyl oTons, BUERE, BT v 2R EZ MY 5725, Bulk MOSFET Tl
F X FOVRMBREE 128 < LU it 7ev, L7285 T, Bulk MOSFET Tl RTN 15
DX EIMHET LDITRA NS D, £ 2T, Ml BOX & F 7 5 58422 i SOI(Fully Depleted
SOD[10]Df %% 2 %, FD-SOI D& LT, Hbi A 7 AIZE Y LEVEELEDH
BNARETH D, F72. BOXEZ 10nm FEICE THELS T DL, F v FARMBIERE Nsor)
R LIcE E, ERENsus) A x5 E TCLEVMEBLEZHET 22 LR TE 5,

~Lg=40nm, to=t.20m
" tgoi=10nm, tgox=10nm. -

-
-~

s
[=;]

Log Nsyg [cm™]

T Vg=o0.2v

15 1 P e
15 16 17 18

Log Nso [em™]

Fig. 2.18 L& WMEDF ¥ R/VEE Ngor.  Habiik FE Nsup AFHE D& mirX (72)
HTREANRTA=F =L LEVERSb EOREE (F) [11]
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