ELECTRONICA BASICA

El Transistor MOS
Problemas

ResPrB.I-1
Problema 1(a)
* M, EOSat: Vasi —Vion =Vos,
Vop=+5V 1W . )
o) :Ethn (Vc551 _VTON)
Wy=10um 1OKQSRs
L;=4um ¢Im :l%KVZ
M, + 2 L1 n"DS1
l_—l Vbsi
VGGii VZsz - :VDD |;VD81
_ - e 1
V§SI+%VDSI—§:O — Vg, =1.566V
Vg =Vag; =V, +Vioy =2.366V, 1, :%:343%

1
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Problema 1(a)
o Voo =1V, Vg, =1V, M, =SAT:

Vop=+t5V
1W 2
W,= 10 um 10 kQQ R; IDl :EEI n(VGSI_VTON)
L,=4 1
1= um 1 ¢+Dl -56 ,UA
hl VDSI
+ —
Voo - Vasi Vs =Vop — IR, =4.944V

Test de saturacion:

Vg, —Vioy = 0.2V <V, = 4.944V

GS1
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Problema 1(a)
e Voo =2.5V, Vg, =25V, M, =Lin:
Vpp=+t5V
W, .. 1
IDl = fl Kn ((VGSI _VTON )VD81 _EVDZSIJ
W= 10 um VKRS R 1
L,=4yum ¢Im :VDD _VDSI
1 + R
_I_—+I Vpsi !
— + -
VGGI— Vasi Vs, — (% + 3.4]VDS] + % =0

> Vo, =1244V > 1, =375.6 uA

Test de zona lineal : Vg, —V;oy =1.7V >V, =1.244V
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Problema 1(a)
'VGG:4V: VG51:4V, MIELin:

Vpp=+5V Wl | -
IDl = f Kn (V<351 _VTON )VD81 _EVDSI
o 10 kQQ R, |
1 um
Li=4pm vib  _ Voo —Vosi
1 + R
_I_—+I Vpsi 1
Voo = * Vsi - ) 5 25
L~ - L Vs — 7+6.4 VD31+7:0

> Vo, =0.543V > |, =445.7 uA

Test de zona lineal : Vg, —V;oy =32V >V, =0.543V
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Problema 1(b)
Vasi —Vror =Vps)
VDD=+5V .
lp, = _%% p (V<351 —Viop )2
= _lvi KV2 = _VDD +VDSl
A In; 2 L1 P DSl R1
80 400
VéSl EVDSl — e =0, Vo, =-2.258V
Vis; =Vpg; +Vrop =—3.158V, Vo =V, +Vs, =1.842V
o = _% ==274uA, oo =—lp, =274uA
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Problema 1(b)
o Voo =1V, Vg, =—4V, M, =LIN:

VDD=+5V
T Loy =~ K. [ Vg, —Vagp Vst — 2V,
Li=4um Vgg _ 'bl p GS1 ToP )V Ds1 ) DS1
¢ L,
_L—I VDSI
Ve ii M, T-; — _VDD +VDSI
— D1 Rl
10 kQ R,

&0 400
Vi +]62+— Voo, +——=0
DS1 ( 43j DS1 43

S Vg, =-1.395V , I, =-360.5 A

Test de zona lineal : Vg, —V;op =—3.1<V, =—1.395
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Problema 1(b)
e Voo =2.5V, Vg, =-2.5V, M, =SAT:

VDD=+5V

W1=10ﬂm - I ——l%K' (V —V )2
Li=4um Vgg _ DI — D L1 p\VGs1 TOP
+
_L—I VDSI
Voo =" M * :_M
I 1o R,
- 10 kQQ R,

%2.56 =500+100Vg,

> Vg, =-3.624V , 1, =—137.6 uA

Test de saturacion: Vg, —V;gp =—1.6V >V, =-3.624V
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Problema 1(b)
o Voo =4V, Vg, =-1V, M, =SAT:

VDD=+5V
W1=10ﬂm - I ——l%K' (V —V )2
Li=4um Vgg _ DI — ) L1 p\VGs1 TOP
+
—L—I VDSI
Voo =" M * :_M
1~ 1 I, R
- 10kQQ R,

2306 01=500+100v,,
8

> Vg, =—4.994V 1, =-0.54 A

Test de saturacion: Vi, —Vigp =—0.1V >V, =—4.994V
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Problema 2(a)
* Vosi =Vosi = M, =5AT
Vop=1t5V 1W ' 5
ID] = 5_1 Kn (VG81 _VTON )
10 kQ¢ R, Ll
:VDD —Vesi
1
Wi=10um | M, ¢+D1 Rl
Li=4um V,
' o V2 —(1.6—3)%51 £0.64-2 0
VESI 7 7
= o Vg, =V, =221V
- g, :%:279%

1
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Problema 2(b)
* Vos1 =Vpsi — M, =3AT

Vop=+5V 1w, . 5
o, = _5_ Kp (VGSI _VTOP)
Wy 10um | S - L
1 =10 um
L;=4um II_E Vbsi _ _VDD +VG81
TIDI R1

400
10kQ§R1 VZ, + (18_%)VG81+0'81_Z:0

- — Vg, =V, =—2.884V
_ _VDD

- |D1—%=—211.6/¢A

ResPrB.I-11

Problema 3(a)

e M, =SAT Vg, —Voo, =1.2V <V, =3V

1W
IDI 2 L1 K (VGSI _VTON )2 (1 + ﬂ’nVDS ) =204 lLlA

] w
=10 um Ipitia = WYk (14 4v
L11=4,um M, b + 9 \/ L " Dl( n DSl)

+_I Vst + Vst =340 :UA/V

VGSI+vgsI
— o Al
Vo=V Var=av T4

=0.806 uA/V
I, =ga =124MQ
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Problema 3(a)

 Circuito equivalente de pequeia sefial en LF:

Ge oD

Se

g, =340uA/V 1, =124MQ
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Problema 3(b)
M, =SAT Vg, —Vip =— 1.1V >V, =-3V

W, . 2
lon = =27 K5 (Ves ~Vrop) (1= 2Vps ) =—66.4 uA
1
W
- - gm:\/ZTKp Lol (1= 2,Vos. )
VGSI +Vgs1
- Vosi*var — —120.7 uA/V
W1=10,um M; + ﬂ, “ ‘
Li=4um In i Qg = —2 2 - =0.455 A /V
VGSI =-2V VDSI =-3V (1 - ﬂ'pVDSl)

r.=g;=22MQ
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Problema 3(b)

 Circuito equivalente de pequeiia sefial en LF:

Ge oD

Se

g, =120.7pA/V  1,=22MQ
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Problema 3(c)

¢ Vi =Vio + 70 (V20 +Vgs =20 ) =1.123V

M, = SAT :Vg, — V., =0.877V <V, , =3V

W,=10 um Ipi Fia
L] = 4,um M] +

+ I - Vst + Vusi

Vst +Vest | Vser + Vepr
- + -

VSBI =15V VGSI =2V VDSI =3V

LW,

o =7 K. (Vas: —Vin ) (14 4 Vos ) =108.9 A
1
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Problema 3(c)

* Modelo pequefia sefal:

g, = \/2\/% K;ID1(1+/1HVDSI) =248.4 uA/vV

729
= 1= =41.87 uA/V
gmb 2\/2(1)': +VSB /u /

ﬂ’nIDl

=_—nDl___043 yuA/V, r.=g;=2.32MQ
gds (1+ﬂ~nVD51) H / ds gds
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Problema 3(c)

» Circuito equivalente de pequeiia sefial:

Ge oD
+
Ves 8mVgs 8mbVbs r,

Se —

Vbs
Be——+

O, =248.4uA/V g, =41.87 uA/V  T,=2.32MQ

ResPrB.I-18




Problema 3(d)
Vi =Vop = 7, (21@¢ | ~Vag —\/z\cDF\) =-1.273V

M, = SAT :Vyq, —Vyp =—0.727V >V, =3V

— + —
Vst +Ves1 | Vs T Vepi

+ I - Vst + Vusi

Wi=10um M, +
Li=4pm 11)14'?1'111

VSBI =-15V VGSI ==-2V VDSI =-3V

IW . 2
loy == T K; (Ve Vi) (1-2Vos ) = =29 uA
1
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Problema 3(d)
* Modelo pequefia sefal:
W
g, = \/Zf Ko |loi] (1= 2.Vos1 ) =79.7 uA/V
g, —— 209 157 ua/v
2,/2|0 |-V
— ﬂ’p“Dl‘ _ R
O =————~=02uA/V, r1,=9,=5MQ
(1-4,Vos!)
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Problema 3(d)

Circuito equivalente de pequefia sefal:

In

Ge oD
+
Ves 8mVgs 8mbVbs r
Se —
Vbs
Be——+
=797 uA/V 0, =157 uA/V  1,=5MQ
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Problema 4(a)

Parametros de geometria:

W =9.6 um

L=4um

9.6 um

3.2 um
3.2 um

A, = 48.64 um’
P, =40 um

A, =38.4 um’

P, =27.2um
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Problema 4(a)

» Capacidades de puerta (M saturado):
2

Cy = 5WLCOX +WC, =46.2 {F
Cy =WCy, =1.92 {F Cyp=LC,, =0.4fF

» Capacidades de drenador y fuente:
C. c.P

Cdb — JAD — + jsw' D - —10 fF

(1+(VDB/¢B)) (1+(VDB/¢B))

C, C.,P

C e S S —20fF

2T (14 (Ve /)" (14 (Vag /)™
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Problema 4(b)

« Parametros de geometria:

W =9.6 um
4 uym 4 uym
L=3.2um
1.6 pm g 3.2 um
j2m A, =33.28 um’
6.4 uym 13.2,um
P, =30.4 um
1.6 ym % 13'2'”’" ° “
=33.28 um’
2.4 3.2 24 Ao Hm
<>
pm pm pm P, =27.2um

ResPrB.1-24

12



Problema 4(b)

» Capacidades de puerta (M saturado):

Cy = %WLCOX +WC,, =37.35fF
Cyy =WC,y, =1.92 F Cy =LCy, =0.32fF
» Capacidades de drenador y fuente:

C. C..P

Cop = a ot D =9.156 fF
(14 (Vos /96])) ™" (1+(Voa/ds]))

o C.P

Cop = A + kS =14.187 fF

(1+ (Vs /6))) " (14 (Vs /2e]) ™
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