ELECTRONICA BASICA

Amplificadores Diferenciales

Problemas
ResPrB.IV-1
Problema 1(a)
* Andlisis en dc:
Vo=t 23V lp, =50 A — 15, =100 uA
Io oI 28
Moo=y MJ: 2 Voo
I ces _ V —V. + 2|‘SIDS
= 224 jMZ GSS5 TON WSKn
. =127V
= M, =
l—ll: L Vees =Vess T Vss
— * Dimensiones de puerta en pm —
I i 123V
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Problema 1(a)

e Analisis en ac:

VDD= +2.5V

|D °| 28
2
3 M4

= Vees
L

24
2

lops = 1oy =50 A
lops = 1p, =50 £A
s =100 A

g,, =366.6 LAV

gdsl =0.5 IUA/V
Mit 16 Ous =1 HAJV
2
=Veos * Dimensiones de puerta en um gdsS = 1 ILlA/V
1 _|Vss=-25V
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Problema 1(a)
* Analisis en ac:
gml
A, =——0 = _244.4
) gdsl + gds3
A:m = — gml - — 05

gdsl + gds3 + 2gds3 (gml + gdsl)

gdsS

Vor = A (Vey = Vi2 )2+ Ay (Ve + V43 ) /2
Vo, == A (Ve = Vs )/2+ Ay (Vg +V4,)/2
Vo =—122.2(v,, —v,, ) —0.25(v; +Vv,, )
Voo =122.2(vy =V, ) —0.25(v,, +V,, )
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Problema 1(b)

e Analisis en dc:
VDD=+2.5V

e 2

M;s
16
2
* Dimensiones de puerta en pm

_155= -25V

I, =50 A > 1, =100 A

/ZL |
VGss :VTON + WKD;]S

=127V

VGGS :VGSS +Vss
=-123V
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Problema 1(b)

e Analisis en ac:
VDD=+2.5V

?jﬁ———qt%

Vs1 Vs2

M;
16
2
* Dimensiones de puerta en pm

_lss= -25V

lpps = Iy =50 1A
lops =15, =50 £A
s =100 A

d,, =366.6 uA/V
O4r = 0.5 LAV
0., =2453 uA/vV
Ogsa =1 LAV

Ogss =1 HA/V
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Problema 1(b)

e Analisis en ac:

O
A, = =244 4
) gdsz + gds4
Acm — _gd55gd32 — _06810—3
2gm4(gd52 + gds4)
(v +V, )
Vout:Adm( il |2)+A:m -
=244.4-(v, - i2)—0.34-10 (v, +Vi,)
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Problema 2
« Amplificador CMOS fuente comun:
VDD =+ 5 V

Ces1 | 25fF

28 M My, s ol

2 q 2 Cya1 2 fF
v Cgor | 0.2 fF
Capr | 13 fF
v ) 150 pA I:% Cyaz | 5.6 fF
=Vea 00 KQ Capz | 34.2 fF
I L
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Problema 2

 Circuito de pequeia sefial en alta frecuencia:

||Cf
1

G
ol ; o
Vs —|— Vgsl 8mi Vgs] G, —|—
-4

9,, =409.8 uA/V . R =200KQ

G, =0y +0s, =45 uA/V — R =222KO

Ci = Cgsl
C, =Cuy +Cypy +Cyyy =52.8 fF

+C,, =252fF , C,=C,, =2fF
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Problema 2

e Ganancia de tension:

G, G

|1
]

C,' + Co
Vs _ gsl ngVgsI Go =

I

—

V.(s) R,(SC = O )
V.(s) bs’+bs+l

b, =R.R,(C,C,+CC, +C,C,)
b, =R, (1+9,R,)C; +RC,+R,(C,+C,)
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Problema 2

* Modelo completo:

VO(S) _ Ro(scf _gml)
V.(s) bs’+bs+l1

z, = 204.9x10° rad/seg
p, = —799x10° rad/seg
p,= —18.9x10° rad/seg

w, = 18.95x10°rad/seg — f = 3 MHz
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Problema 2

» Aproximacion de polo dominante:
1
R,(1+9mR,)C, +RC +R,(C,+C/)

plz—

R, (1+9mR,)C; +RC +R,(C,+C/)
R.R,(C/C,+C,C,+C,C,)

P, =—

p, =-18.5x10° rad/seg — f.=2.9MHz

p, =818 x10° rad/seg
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Problema 2

« Aproximacion Miller:

G,
°
;| C| T C[J_ CyJ_ +
Vs —|— —|—Vg&'1 ngVgsl Go —|— —|— Vo
- °
Vv
A\/OZ . :_gmlRo:_9O'9
Vgsl
C, =(1—AO)Cf :(1+g,mR0)Cf =183.9 {F
1 1
C,=|1-—1|C, =| 1+ C, =2fF
’ Ay iR,
ResPrB.IV-13
Problema 2
« Aproximacion Miller:
G,
°
G| C| T C[J_ CyJ_ +
Vs _|_ —|—VgS‘1 ngVgsl G, —|— —|— Vo
- °

VO(S) — _gmlRo
Vi(s)  (1+R(Ci+C,)s)(1+R,(C, +C, )s)
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Problema 2

« Aproximacion Miller:

G,
ol ol + el ¢l
Vs —|— —|—Vgs1 ngVgsI G, —|— —|—
-

D, = _(RSCi +R,(1+9,,R,)C; )71 =-23.9x10° rad/seg
1
p, = —(ROC0 +R, (1+(gmlRo)_l)Cf ) =—82.1x10° rad/seg

f,=(27(RC +R,(1+9,R,)C, ) =3.8 MHz

N+ @
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Problema 3
* Analisis en dc:
J\j Vop=+25V EL o =50 A — 1, =100 A
b
VGSS :VTON + WSKDS
7 7
" v =127V

M;s
l—ll: % Voes =Vass +Vss

* Dimensiones de puerta en pm

Tl iy —-123V
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Problema 3

e Analisis en dc:

Vpp=+25V Vasi =Ves2 =
28 28 =Vioy + /—2L2|D.2 =
2 2 W K
Vo1 M; M, Voz 20
. " ~1.07V
24 24
2 2
Vs1 Ve Vsos =Vseq =
| N | YN 2L, 15,
T 16 —|YToP ~
— i WK,
=v, * Dimensiones de puerta en pm N
—-l__ GG5 _iSS=_2-5V —1.3V
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Problema 3
« Analisis en ac:
VDD=+2.5V

2 2
2 2
Vo1 M; M, Voo
M] MZ
24 24

2

2

Vs2

Vs1
= M.
—-|;-_VGGS

|
2

* Dimensiones de puerta en pm

_|Vss=-25V

lpps = Ip; =50 LA
lops = 15, =50 1A

1. =100 uA

g,, =366.6 LA/V
Oy = 0.5 uA/V
0,5 =2453 uA/V
Ogss =1 HA/V

Ogs =1 4A/V
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Problema 3

* Analisis en ac:

Ay = -0 =~ 1.48
gdSl + gm3 + gds3

A%m =- gm1

G 0t Gt 2(gs + gdz)(gml T 0g)
ds5

Vo == 0.74(Vgy =V, ) = (Vg +V) - 107
V02 = 0-74(V31 — V82 ) — (VSl + V82 ) . 10—3

:—2.10_3
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