Chapter 7

Problem 7.1: _
The layout of the RC circuit is shown in the following Fig.

The capacitor is composed of poly2 and poly1, and the capacitance
C=1.10432pF(which measured by “Cap” command of the LASI, C'rom=493aF/um?
in CN20 process). :

The resistor is composed of n-well, and the resistance R=90250Q(which
measured by “Res” command of the LASI, Rsneetinom=2500Q in CN20 process).

-.1=RC=100ns.

Because C’ can vary from 443 to 557aF/um? , and Rsheet Can vary from 2000
to 3000 per square,

. The minimum time constant Tmin=100x(2000/2500)%(443/493)=71.9ns.

The maximum time constant tmax=100x(3000/2500)x(557/493)=135 6ns.

Problem 7.2: _
R(T):Rro-(1+TCR-(T-T0))=2OOOO-(1+O.0002(T—27)), and T vary from -50 to
100°C. The resuit is shown below:
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Problem 7.3:

C(T)=Cm-(1+TCC-(T-T0))=1-(1+O.OOO1(T-27))(pF), and T vary from -40 to 100°C.
The result is shown below:
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Problem 7 4:

The layout is shown below:
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Problem 7.5
The RMS noise current of each resistor:
j;= 4KT_ 4%138x10° ><3oo_91x10 A
R 20000 J"
The RMS noise voltage of each resistor:
J:;=\/4kTR=Ji_2-R=9_l x 10135 20220 [V
20+ 20 u;'
f” 100kHz ;
2. 2 2 2 1 2
(Vo) = (VT) df=[ 9.1° 4+ 9.1° df=165.6x 10 "V
f 0
L
r 100kHz
(vom)2= (v,].)z dhj 9.2 +9.12 dE=165.6x 10 3V
0
=4 ORvV
\ -4 07x 20* “0-8 14uV
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Problem 7.6:
The RMS noise current of the resistor:

f 4k 4x138<10°7 ><300__91x10 A
20000
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2) for pmos,
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v V(4) V(6)

6.0

4.0

2.0

0.0
-2.0

1.5 2.0 2.5 3.0 3.5 4.0
time n$

3) netlist
Cl1 JOoisof 1IC=5 (2 6 0 50f 1C=0
Ml 023 0CMOSNB L=2u W=[0u
M2 5465CMOSPB L=2u W=10u
A2 20 DC O AC 50 PULSE(0 5 2n 1p 0 5n 10n)

V2 40 DCOACO00PULSE(502n 1p05n 10n)

V3 50 DC5ACO00

-MODEL CMOSNB NMOS LEVEL=4 ...appendix A

.MODEL CMOSPB PMOS LEVEL=4 ...appendix A

*¥**** End of spice models and macro models *****

OPTION ABSTOL=1u ITL4=100 RELTOL=0.01 VNTOL=0.1mv
Aran In 5n 0 0.01n uic

.end
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