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Etapas Béasicas de Amplificacion

« Emisor Comun (EC) v

» Base Comun (BC) v

= Colector Comun (CC, Seguidor de Emisor) v/
= Degeneracion de Emisor (DE) v

« Fuente Comun (SC) v

= Compuerta Comun (GC) v

= Drengje Comun (DC, Seguidor de Fuente) v’
= CC-EC, CC-CCYy Darlington

= Cascode

= Diferenciales
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CC-EC, CC-CCy Darlington

CC-EC Vee CC-CC

O

Sdida
Entrada 1 Entrada Q,
<>Ime saica

2 Darlington en CC = CC-CC
Darlington en EC = CC-EC
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CC-EC, CC-CC vy Darlington (cont.)
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CC-EC, CC-CCy Darlington - Sena Pequena
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CC-EC, CC-CCy Darlington—S. P. (cont.)
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CC-EC, CC-CCy Darlington—S. P. (cont.)
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CC-EC, CC-CCy Darlington—S. P. (cont.)
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Darlington en Tecnologia BICMOS
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Configuracion Cascode (EC-BC, SC-GC)
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Cascode — Senal Pequena
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Degeneracion de Emisor — Sefial Peg. (repaso)

O :Vo — _gmrL
A v, 1+g.R
i
+ L V_o V
\ﬁ Re Zin:ii:rn-l_:BRe
O O _ |
|

A==70.0="B

Z,=1,[1+ g, (r, [[R)]
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Cascode — Senal Pegueina (cont.)

OV e i = lm
Ir02 e _
gm ~ gml
Vi e
n g..,V [, = 02[1+ gmz(rnz ”rol)]
rnl Vni me r01
o e
o =T, (1+5,)

Laaltar, se explotaen:
= amplificadores de muy alta ganancia

= referencias de voltge
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Cascode en Tecnologia MOS
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Amplificador Diferencial — Senal Grande

cc
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Ve Vez
VB1 Ve2
e, = | €,

Ol
O

Vee

Dr. J.E. Rayas Sanchez

15



Curva Caracteristica del Par Diferencial
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Amp. Diferencial — Senal Grande (cont.)

y ] o
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Amp. Diferencial — Senal Grande (cont.)

VCC
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Amp. Diferencial — Senal Grande (cont.)
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Q Simulacion en Spice:
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Amp. Diferencial — Senal Grande (cont.)

Spice (-) VS modelo analitico (0):
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Amp. Diferencial - Senal Pequena

Vee = al | al
Q C1 1+ e—vd/vT c2 ~ 1+ e vy IV;
RC RC ale(Vd/ZVT)
VCl V ICl = e(Vd/sz) + e—(vd/2VT)
O
+ }\ﬂ usando eX:1+x+XZ+X3+..
V, _ . 2 3
‘ i, > | i, _
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2 2"

Dr. J.E. Rayas Sanchez

21



Amp. Diferencia - Sena Pequena (cont.)
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Modelo del BJT en Senal Peguena (repaso)
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Andlisis en Sena Pequeia (otro punto de vista)

Vee (0 V signal)

A
g l o,
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Amp. Dif. en Degeneracion de Emisor
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Ganancia de Modo Comun

(b)
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Razdn de Rechazo de Modo Comun (CMRR)

1
ngRc

_R
2R
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CMRR =

= ng

CMRR = 20log

A (dB
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Par Diferencial JFET

Vv .
DD = K( GSL t)2 ID2 = K(VGSZ \/t)2
§ R, § R, Vid = Ves1 7 Ves2
Vb1 ¢ ¢_OV Jigy =i, =KV, Ipy Flpp = |
Vi 09 «oVy, resolviendo simultaneamente,
o V (v, /2)°
i, =+ /2Kl (F4) 1->w
o) 1T (2)J (1/2K)
© 2
Ves 0, == 2K ey 1-Wa /2
2 277 (112K)
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Par Diferencial JFET (cont.)
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Curvade Transconductancia

0.2
0.1
| | 1 L |
—1.4 —1.0 0.6 —02 0 0.2 0.6 1.0 1.4
Viglmax = V2 (Vs — V) Vidlnax = V2 (Vos — ¥)
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Par Diferencia E-MOS

—e el
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Andlisis en Sena Pequena (Modo Diferencial)
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Asimetriaen el Amplificador Diferencia

Vee Vee
0 Q
Ret R = Re
+ V- + 0V-
Q, Ve T Q Q
- - - Vos
Re “Re  ° f
I I
® ®
— o Q Q —
VQS M
D)1 Vos Input offset
T voltage
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Vs €n Funcion de la Asimetriaen R-

Vv A A
o Ra=R+F  R,=R-IX
Ret v =V _al +ARc
+VO— C1l CC 2 2
nath v, =V -T R -4
- C2 CcC 2 2
(L)1 _—al -
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= ~ _all?2
A\i_ ngC_ VT R:
A
V.. =V, RF:C Vo, =V, 2(Tol, )
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Vs €n Funcion dela Asimetriaen | ¢

VCC | =1 +AIS | = | _AIS

S1 S S2 S

Q 2 2
RC]— — Vae /Vr —_ Ve IV
I C1 I Sle I C2 I SZe
Voo I C1 I Sl —
0 lals  @=1+1,
p— ICZ ISZ

Resolviendo simultaneamente:

|
<> Ic:1:a2|§|-+AlS Ic:zzalEl-_AISH
- ] 2'5[ ZD 2'5[

Vo = (Vcc - IC1RC) - (Vcc - Icch)

v, =" st Vos =Vr -

O
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Vosen Funcion dela Asimetriaen R-y en | ¢

V
gC Vos =Vr A;C)c Vos =V1 AIIS
Ret >
+ V- Vos:VTEARC'l'AISH
|
Q, R s L
- aVos :Vos
C) | oT T

Ej.: S Vo= 3mV atemperatura
ambiente, laderivaen Vg con la
temperatura es de 10pV/°C

Dr. J.E. Rayas Sanchez .



Efectos dela Asimetriaen 3

V . | /2
<;(>:C S':B1:182::B ||31:|52:'B+1
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Efectos de la Assmetriaen 3 (cont.)

Bl

Bl

| H H 1
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Efectos de la Assmetriaen 3 (cont.)
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