Chapter | = Problems

1) As is a pentavalent impwn‘/v
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1.2) From Example 1.2,
B, = 0.8V at 300K
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Js The buwilt-in potentral decreases when the Tempers-
ture s increased.
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1.5) Simulation results :
J(p = w

tr= 0% nec

Results are consistent with our caltulations in
Problem, 1.4



&) Active: Lo = Lo, w .yt O
’2
Triode : Ip = Mn Cox L_[— (Vos =Vtq) Vps ~ _J%s]

But Vos = Vet = Vas - Vi,

o Iy = MnCox ¥ [ Was - Vin )& = L (Vs -an)l]
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L?) Vos = Estimate Ip when Ups = Veft +0.3V.
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1) Derive model purameters Gm, gs and Vos.
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from Problem 1.3, k=
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110) Find  Cgs, Cyd, Cdb, Csb
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(12) (cont))
/
Repeat for U —MFJ‘_/B ’

[
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Repent Problem 1,12, this 4rme accounting for the
Loy dffect.

(13)
Z
Chamges The Threshold volfzge

v/
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For Vin :/V}
Vin = 0.8V +0.S (VT+0.7 -V07)

=L, 032V
[

T = 3,23 nsec
e~ ———

Wxso by L%, (4-1.03)
o-§

293 0

e T = 193 xipF
,g.M;,.,-‘ ‘CIZ;- iqqﬁ'o = i-

H

FoR V.= Jv = Ve, = [.34V
32k T = 132 =



[ 14)

= - 0 = A
Gm = 55, = B384 = 38
o = 2 - 100 - 26k
K Ym 2. 87y
_ loo _Ll_ -
e = g = To0x TEMY = 2604%
v, = Ya - 80v

= = €00 k.Q
I(_, O\IMA

Gmls = 3.8 mAL, x gookn = 3x00°

[,1G) Ra= ~Cy  Sv
$3ka Vin _.‘7‘_.’ 10\/
Ri=43ka) o Yot v ,
' I
¢ i gv
Vin Q Vound V_h'__ v - =l of - ssy
= /7 Te-—zs- o w !
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Port | . Esf,'ma'fmg Tsat

The process of saturating the output (s Comprised
of two phases :

O The tramsistor must frvst reguive 1ime ton,
to turn o .

© The tramsrstor Then requares time , thall, fo
drive the out put | ow.

(cont.)



11S) (wnt.) [ Part [, phase I]
Phuse © - me‘ngg traniistyy on
The tramyistor is initiglly off and will vemain so

until Wpe % 0.72V. Befire then, the followrng
circuit model Canm be wused

R, i S gV
/vth 0-/[/\/-___.1___0 /ub-& th ()V—-—‘; /‘7'fofV
fp— C o02Vvi
T we IV
) =l e
fon

for a s.‘m};/e RC nefupvk
Ve = SV (| - )

where Trn = R, C

R, = 43k
Ci = C +
' be/"t'ﬁ()vc (’”’/Vcb v
= Cjeo + 4CO i = lS'f’ w FF
(1+ %‘)/Z )6
= 244F
oéa /)Jr'n = ‘I’Zkﬂx 19‘1[7: = '\Onsa/

To determine the trme for vee fo reah 0.7y, ty,
Myelt) =S (1-e™m))2 0.7y
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(cont.)



1S (eont)) [ Part |, phase 2]
Phase @ - Pulling the outpul, out, Low

During this phase, the Trams/stor /s on amd in

the attive mode. To amalyze the large Signgl

behmviowr , we tuke note of two properiies of

BTT devices inorder to creale the model helo :
) Vee (s approximately cmstant and

equal to 0.3V
2) e = BAb
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lin ; Ve ﬁl.b - Ces R
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Ain = —zER s:‘@_gw( Tramsi ents
din=0.ImA Note that Coe is no longtr significant
| s Ve 1S now Constant .
(Cb - CJ‘CU
(I+ Veo/g,)%  Let Ves = 2.5V 10 represent The average
g 47 value dewing 1all.
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IS Commt) [ Part |, phase 2]
M -4 /3( A ’/{‘;) = /f./ A,
Bhin = (BA1)A 14
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o Fov fhe ontpult fo drop (S - 0.2 = 4.8
tal = AV/dfpsr = - 48vs Vhsec
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Vo The Totul 1rme reguired fo safurate @ 1
tsat = ton +ttall = 150+ S¢o psec

Ll = 640 psec

Pwrt 2 0 Estimating Trise

Fov The case where vin drops from Su o ov,
Qu starts out in Satwration. In order 1y pyll
the ontput wp, the saturation tharye,
Qs , must tirst be removed . Ator fhys,
the base yminorcty chmyge | gy | s
removed. The 1/mes represemting
these fwo phases are s and 43

Ry +

sv p 0.2V

0.7V

;,ol'}”f\ié = 7L§ + 'leg

v O

(cont.)



115 Ccont) [ Part 2]

_ [ Ier +1g 7 / )
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[ 16) SPICE f€§%(‘f'}:
g '(r,';e = [0.3% hsec ?
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Thus owr estimates are aclurate to withmn
about 25 pereent. It is interesting to note that

the different phases of Lidk of the rise and
Fall 4rmes ave cf@ﬁ/r@ visible in the simunlation

results .
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W) Verify Eg. (Liko) = E4.(1.139) doy Iy >>(Ig & Lp)

Eq.C1140) = Ler 1 1s
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o We ttn approximate This funmction with
a first order Taylor Series Expamsion
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