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Continuity Equ: RG Statistics (low level inj) np = niz is only valid for within a single si, not for pn j
a—n:lVJ 6n @ 8_n = —ﬂ,rn = ! Vg Moc Lfor assym dope jn. Np the low doped side
ot q at thermalRG ot otherRG ot thermalRG Tn Cn NT NAND B
2
@:—lv‘]p-k@ +@ P =—£,rp= ! Poisson d—E=—d—?:&,Ez_..—qNAdx=—qNAxp—>NAxp=NDXn
ot q ot thermalRG ot otherRG ot thermalRG '[p CpNT dx dx &
NX3 + NpXs . . Vi -V, J=3,(x)+J,(x
V:_J.dezquAXf) _)Vbi:q( A%p D n) get X, = 28,8 N W = 26,6 [ No+Np = bi — VR n(X) p( )
2 2 g (Np(Na+Np) g | NANp Vo +Ve  =Jdn(=%) +3,(%,)
KT . NN Wa vy, =V logld Vg — carrier recomb in dep reg due to trap,
qui:(Ei—EFp)+(EFn—Ei)—>Vbi__ln DzA’np:nppP:nnpn:nizeKT’ A_ ., S .. .
q n; Vp =-Vg hi lev inj, lo lev inj assump fail, Rs.
Acc Vg<Vib | ds<0 =-C_\V, -V, 1. ; ;
i Vg :VFB +V0x +¢s »Vox =- QS Qs Cox( g FBL¢S sma —ES'OZ :i_i
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Depleti Vg>Vib Ds<2P [ /
epietion & 0<Ps<20b V. =V 20N p&6i + Q; =Qp =—aN W =—20N &, C.. :_aQS - N &
FB si
\ 24,
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g Cox ° 0¢s
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Inv Vg>Vth | >20b Vy =V Q, Qn =—CoulVg —Vin)
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General Analysis: consider maj/min carrier,get low f CV. Depl approx—>gd for hi f CV& deep depl, Not accu for Crp. Not gd approx when W small. Abrupt tx fm 1 reg to another
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Ds<0 pe 2 ; T2 Find N =—+ =—+—"L=W,=>N
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FB, ®s=0 Qsi=0 C; 1 . 1 1 1
Depletion -4, Qs> = Find Vip, = Ly = C pg = = —=——+ =V,
Pyo>ny0, >>e S B, D s,FB FB
0<ds<2db T AP % 14C, 24, Lb Cm Cu Cim
Q,i € /206N ad; Cox in series with Cy N acs; Meas Qit->donor like, <midgap, fill neutral, empty pos. Acce like,
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HF&LF CV assume Cit can’t resp fast (but actually not)->get Cit. Interface trap density, D = —— = —It heed to find @s as a fn of Vg.

i
=Nt vit T T
adE al-¢4) g d,
X . Q
Vep shift due to oxide charges. AVeg = %, = ———Qqy 1%, = O.IOX}: - Xp(X)dX AV max when x1=tey. Vi, =...— Lifix_c}+ AVgg{oxide _c}
gOX COXtOX 0 0X
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Meas Qf >1deal CV (no Qf) & Meas CV (have Qf) > Q; =(N; = AVzC,, ,from VFB vs EOT plot Vg = @yys —h
gOX
Meas Qm->E>1MV/cm,300°C,15min,cool get left curve VG+->then VG-.Q, =N, = (Vst —VFB+)C0X =AVgCoy
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nfet | T T C xtal orient, diff repredicible ®m.
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: R 8 T dy ¥s E(W,V) bulk Q model — bulk Q non - const,more.less inv Q Q sh — 0inv layer, large err in weak inv
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Charg Sharing & Q, = qNy Xy, = XjT,toxT,NbdXdmT, VdsTXddT, AVth is larger. To red DIBL, LT,Vds)
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Rm T &'3->acoustic phonon sc, &2->surf rough sc, Lo T &2 clear>phonon sc negl, lo E, pc domi, hi E, surf rough sc domi. &' not clear, lo T, phonon sc negl.
LV, , vy vy
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Lub VS Vs, ini rise> Iy, inc with Vi, VgsTdesmTVds—Vdsmié’;mi CHE,lucky e,V =Vg4—>Ig curve. DrainAHC,V~'2V 4. SubsHE.2genHE—Subs h cur->EHP—2e to oxide.
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