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Chapter 2:

mov = § = hk

T+ I (E ] () =0
31‘5 + 921/)( ) =

Gen. solutions (U =constant):
Y(z) = Asin(gz) + B cos(gz)

yl:—

or: ¢(z) = Aexp(igx) + Bexp(—igx)
Bloch’s Theorem: 9(z + a) = e (z)
k=22 (n=0,41,42,..4+ N/2)
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Chapter 3:
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Chapter 4:
n; = P;
2
Nopo = Ny

gC(E) — 8\]{;7rm*3/2(E E. )1/2

f(B) = Trogmm=mmyi
N =2 (27rm*kT)3/2

= N¢exp (7]50)

= Ny exp ( EF)
fMB(E) =€ (E’;F)

= N¢ exp (M)

= Ny exp (viEFz)

fdevice Q(p( ) - ( ) + ND(x) - NA(x))dx =0

ng = n; exp (LF&?F’)
Do = M; €Xp (LF;&EF)
Chapter 5:
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VR = 2mm*

1vg=1/u€ + 1/vga

/_L = choll

Tearite = —qnig = —qnjte(—E)
Tharite = qpUs = qppte€

o =1/p = q(npe + pun)

jh,diff = —th%

je,diff = qDeflj
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Gen. solution to Cont. Eqns.:

c(x) — cog = Aexp(—x/v/ D) + Bexp(x/v/D.1.)

Chapter 6:
—qy(z) = Ei(z) — Eo

Vii = KL I | Apfla

n?2
1

Y(—an) —P(zp) = Vi + Vo
Ep(—zy) — Ep(zp) = —qVa
W= [0 ) (35 + 7)
n = n; exp <7EF”kTEF’)

P = n; exp <7E“,;TEFP)

—q¢n(z) = Ern(z) — EF
—q¢p(x) = Epy(x) — Er

Jr = Jo + Jh = —quenN ¢, — qunpV o,

—V2¢ = %[p—n-i—ND — NA]
Jo = —qnu.Viy+qD.Vn
Jn = —qpurVip — gDy Vp
% - %v.JE_";”O
% _ _éV_Jh_p;hpo

n(xdp) = Nop eXP(ﬂ)

Chapter T7:
OVaj = 0Vas 1+Csl/Coz
Vi = 2500 = —Vp,

—QVCB(QT) = EFn(ZL’) — Erp

Ys(x) = % ln]X—;“ + Vep(x) = 2¢p + Vep(z)
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Qp(x \/26561NA(2¢B + Vs + Ves(x))

Vp = Vfb +20p+ & \/QESQNA(2¢B + Vsp)
Qn(x) = _Cox [VGS - Vfb - 2¢B - Vcs(ZL’)...

o~ 2e5aN 4265 + Vs + Vos(2))
Qn(m) ~ —Cow [VGS — VT — mvcs(l')]
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- (1 + CB(O)/CO:E)
In(LEVELL) = ZCoy [Vos — Vi — m 85| p1eq Y25
Vbssat = Vas — Vr)/m
1vg=1/u€ + 1 /vy
Ip(LEVEL4Y) = ZCyp Vs — Vp — mY¥35] ..
Vbs
- et T aog Vs Tosat)
2(Ves—Vr)/m

V sat —
DSsat = et (Vars — V) [(mvsac L) +1
Chapter 8:

L.=vD.

n*E = nOEe*Q(VbiE*VBE)/kT — nOBquBE/kT

— ¥ Je(Tap)
n(Zap) = N + 55
— Vi kT 1% kT 1
‘]6 — _anB |:eq BE/ — eq BC/ i| m

I5rec = Aqnop [(quBE/kT — 1) + (e9VBe/kT _ 1)] Wg

27e

Ip,nj = Aqpor {quBE/kT - 1} T

_fL+ 1
Dh 21)R
50 = IC/IB
ap = Io/|1g]
Chapter 9:
Cjk 8Q] (+ if k= .])
C]] = Zk;ﬁj jk = Zk;ﬁj ij
C,EBj = esﬂéE
CEB = q BAE Nop e?VBe/kT
C/BEt - gmd/(zv)
Cop = GS;C
Chapter 10:
E—Ec— R2 k2 +h2k2 2242
T~ exp{ t”” \/Zm dx}
ID,sub—threshold = ZCOLB( - 1)qu
e‘Z(VGS—VT)/ka.(‘ueg#)
-1
g = (magviwb) = 2.303mAL
— 1 _I__ tza;;s \/Z JZ‘;} ln(nz/NA)
7 — EVppCx
Ipsat
den = CXVD2Df
Chapter 11:

ic = ImUpbe + GoVce
ib = GnUpe + 912Vce

RB,spread = RBulk/3

27TfT = Cw‘i’o,u(g]-ringec)
i 9dm

27TfT T Cgs+Cya(14+gmRsq)

o = \

max 8TRpC,

Chapter 12:

Jschottky = gNce ?8/FTy
Pp = Qe — x5
ID,MESFET x Gy

Gy =qZuNpa/L
goany = m*/(nh?)

nypy = 25 In [ (Br—Ep)/KT 1 1}

Chapter 13:

S =T /Af or iy /Af
Sthermal = 4kT R

Sshot = 2¢Ipc

Sy < Ipc/f

NF = 10logyo [Nout/(GNi)]
Chapter 14:

Vo = E2 (2 + 25)
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