€s; = 1035,45 fFem ™!
[Fl=[Cl/[V] [A]l=[C]/[s]

n; = \/ng - po = [em™?]
3/2
2w - /m* -m* - kT
:2( 22 P ) exp(
_ Np—Na Np — Ny

w2

T para pg cambiar los D y A

(ng = po = n; intrins..)

)

—Ey
2%T

2
) +n?

[ kT .
v =\ — Vel term| Vp/n = Thp/nE
m
I " _L-p L
=g =t R=—m =g
a 7 dn/p(z)
Jn/p = n/poq.un/pE Jg/p = ian/p dx

JU=Ji+Jl=0-E
2

o =q- (npn + ppp)

D Jo=J+Jl=0

p/n = 2 _Mp/”‘/th

Vin = (KT) /g~ 259mV  p() = q[Np — no(a)
¢(z) = 60mV -log,q (n(x)/n;)

Rel Boltzman  ¢,,/, = Vi, - In n/Po

(2

PN

Zona P/N p=FqNa/p Narp, = Npxy,

N
Zona P/N  E(z) = :Fq A/D (Ezp/n,)
€si
¢p = ¢n—bp = Vin-In(Na-Np/n?)
qNa/p 9

SCR-P/N  6(a) = Gy &

e, (£ 2p/0,)

Limites regién de vaciamiento || F en juntura

Tujp, = /(26508 Na/0)/(a(Na + Np)Npya)
|Eo| = v/(24¢5NAND)/(esi(Na + Np))

Tdy = Tng + Tpo = V/265:05(Na + Np)/aNaNp
@0, Tpy Ty | B[] = [@n, p, 2, |Ellg /1= (V/bB)

C(V)=Cy- A

Capacidad de Juntura
qesiNA ND Cj/'o

\/2(¢B — V)(Na+ Np) 1-(V/én)
Diodo PN V > 0 = |Escr| 4= |Ja| 1< |J4]

=

n(—x)—n—?e l.(x)_ﬁe v
o (e (7))
Jnsp = ! P exp|— ) —1
/v qNA/D Wp/n — Tp/n P Vin

Directa: Vb = Vpon) Ip >0 Caip > Cjral

Inver:Vp # Vp(on); Ip =~ —Io;7a — 00; Cgiy — 0

An;xqg(V
o) ) -8
D
I = gAn? n
0= o <NA(WP )

+ Dy
zp)  Np(W, —z,)
UD(t) =Vp+ Ud(t)
9a=(Ip+10)/Vin. Caif =71 9ga
TTpIDp +TTnIDn
Ip

n-Vth Tg

ip(t) = Ip + ga - va(t)
(Wa/p = Tnyp)”

2Dy /n

TTP/n = T =

Juntura MOS

sustP : Vpr >0 gateN++ Ve <0

¢5+Vap = AVip + AVpue  (N/P)"T¢g = £550mV
C(/m = €ow/tow C’uac = 6si/xd

Vaciamiento: Q¢ = —Q.x = ¢Nouwkra(Van)

za(V) = ese (VI+4(05 = V)y 2 =1) /Cly

¥ = V2€5iqNouie/Che - AViutk = aNpuirz3(Vas)/2€sc
AV, = Qa/Cl, = qNpuiktorza(VaB)/€on

Flatband: Vgp = —¢p =Vrp

E=¢(x) = AVpuk = AVyp =24 =0

Acumulacion Q.= —Q} .. = —C,, AV,

g = AVhur =0 AVor =Vop — Vip

Tensién Umbral(Vy) AV, = —2¢,

AVor = v/ —2¢p = 2¢B + Vap — AVhuik

Inversién Q;ate = —Qbuk — Qiny =

=qNazq(Vr) + Cl,(Vap — Vr)

Capacidad de MOS C(,; = C/, acu/inv

qujaccéx Céac
Chn =5

= vac
vac T Co:v /1+ 4(¢B+2VGB)
Y

Transistor MOSFET (N/P)

k= (,unCémW)/(QL)
In=0

Vbs 2 Vps
Ip = +k(Vgs — Vr)?[1 + A\Vps]
Triodo:Vgs = Vi Vs < Vps..,
Ip = +2k (Vas — Vo — (Vps)/2) Vsl £ AVpg]

-Back: Vi = Vg — 26,/ + 7/ (20,0 + Virs)
>MPS: ip=k(Vas — Vr)? + 2k(Vas — Vi) - vgs(t)
gm = 2k(Vas — Vi) ro = 1/2k(Vgs — Vr)?A

Imb = gm('Y/Q\/m) ng =WC,,

VbS.ae = Vas — Vr
Corte:Vgs < Vr

Saturacién:Vgs = Vr

sat

Cys = 2/3)WLC,, + Cya Capyap = AsyaC;



