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Problem 192

Y

(/Siﬂg I S{&dq(as' ASSMm[ﬁg the MoSFETs of inverterS, M2 8M3 ore
>

Ciged Hfor egual olrive,

Cror = 48FF

7(05c =

I

Lo
NV Cror - VDD

n=lp=2um Wnr=3pm, Wp=z Fum we get .

=> To = Josc *NxCror * Vob = JoMu{ « 5x 484F < &y

= [l

(;5 2
T (Ve Vnw)® = (¥ = 01172, Chuse %= 22
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*** Top Level Netlist ***

.Ac
ic

V(2)=5
V{(oscout)=0

M10_Su_2u 1 oscout 6 Vdd CMOSPB L=2u W=9u
M11_9u_2u 219Vdd CMOSPB L=2u W=%
M12_9u_2u 5210 Vdd CMOSPB L=2u W=%u

Mi13 4517 0CMOSNB L=2u W=3u

M14 oscout 4 12 0 CMOSNB L=2u W=3u
MI5 1154 Vvdd CMOSPB L=2u W=%

Mlé 8 4 oscout Vdd CMOSPB L=2u W=9u
M17 14 20 19 0 CMOSNB L=18u W=3u
M18 132000 CMOSNB L=18uW=3u

MI19 16 2000 CMOSNB L=18u W=3u

M20 172000 CMOSNB L=18u W=3u

M21 122000 CMOSNB L=18u W=3u

M22 Vdd 15 6 Vdd CMOSPB L=18u W=9u
M23 Vdd 159 Vdd CMOSPB [.=18u W=%u
M24 Vdd 15 10 Vdd CMOSPB L=18u W=9u
M25 Vdd 15 11 Vdd CMOSPB L=18u W=9u
M26 Vdd 15 8 Vdd CMOSPB L=18u W=%u
M27 Vdd 15 15 Vdd CMOSPB L=18u W=9u
M28 152000 CMOSNB L=18u W=3u
M7_3u_2u 1 oscout 14 0 CMOSNB L=2u W=3u
M8_3u_2u 2113 0CMOSNB L=2u W=3u
M9_3u_2u 52160 CMOSNB L=2u W=3u
V_AMM3 1900V

Vi vddo DCS5

V2 200 DC25ACO00



**+%* Spice models and macro models *****
.MODEL CMOSNB NMOS LEVEL=4
.MODEL CMOSPB PMOS LEVEL=4

***** End of spice models and macro models ***** .

.OPTION ABSTOL=10u ITL4=1000 RELTOL=0.1 VNTOL=10mv
.probe ‘

.tran 1n 1000n On In uic

.plot tran all

.print tran all

.end

The SPICE simulation is shown below:

v " oscout

6.0

5.0

4.0

30

2.0

0.0 i ) ’

0.0 0.2 04 06 08 1.0

time us



Problem 19.4

*** Top Level Netlist ***

ic V(3)=3

ic V(1)=0

Cl 130.25p

Ml 1800 CMOSNB L=21u W=3u

M10 6077 CMOSPB L=10u W=3u

M2 3800 CMOSNB L=21u W=3u

M3 VOUT 6 3 0 CMOSNB L=2u W=30u OFF
M4 6 VOUT 1 0 CMOSNB L=2u W=30u

M7 5577CMOSPB L=21u W=9%u

M3 5800 CMOSNB L=21u W=3u

M9 VOUT 07 7 CMOSPB L=10u W=3u
vDD 70 DC5ACO00

VIN 80 DC25ACO00

¥*A4xx Spice models and macro models *****
.MODEL CMOSNB NMOS LEVEL=4
.MODEL CMOSPB PMOS LEVEL~=4

*¥%%* End of spice models and macro models ***%**
.OPTION ABSTOL=1u RELTOL=0.01 VNTOL=5mv
.tran 1n 1000n O 1n uic

.end

vout

60

REVAVAVAUATAYAWA W

a0

. 00
0.10 020 030 0.40 050 0.60 0.20 0.80 0.20 1.00
tme usS



Problem |95

. kF ' V;nVCO
W . R :/ VCO
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Dwvidey
Hs) = Acs)

|+ Ats>Fs)

Ats) = Kpo > kfx kFieo /5 Fis) = (3

7
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o, Hes) = Kpo « Fp * Freo s _ Fpokr kreo
| + /qw:k;xkycoxﬁ/s S + R kpokr Kveo

/Dr"é/em 17.4

Che Of the /'H-P/emé’nf‘affah of dividde A} 2 /s Shown below .
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Problem 19:7

When irput datq yate 15 9.04Mbits fs, the clock s C’f/’j ned 5/,‘;1‘/}
Off Center of the dott, ond 4B =062

Aot

olclock | | LJ J -




Problem (7. AN
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Assume R > R1 8 Rz, and vdeal op-amp A is used,

—_

VppouT VppouT R, B SR ¢C

L
k/’,’ _ Vinveo _ —~Vinveo R + ¢s _ 1+ SKR.C

Pfoé/em 19.9

| k&
—PLL

3kHyz

Assume VCO oscillates from 6kHE to DC —For fnpu‘t' Volz‘agej ( Vinveo)
/from Q To L.
booo =—0O (HZ)
Kveo = 27X =y
The lock renge., ojc,_y is set to 200HZ (oo~ [Qoe kg ).
Assume ¢

= 7536 ved/f, ¢

1)

27 ¥ 200
0. = = racl,
7, Wn= e = 143 /s

= -KM__
“n / N (R +R)C
5= 22R(C

Inser+ the o(orfC() we gp'f R C ~ 7«7”’5,— R C Q37-QMS




P)’bb/em [2./0

N+ Ve’\L

V4 peak + V-peak
o VApet 7 T
- 7

R =R; =R

Ve =l =l

For unhy feec(back op -omps Al ond A2, we howve

Va = U+ycak, Vg = V'peak

Since 7,21, =1, we hove
M - Vx -V > Uy = Vi +Vg _ V+/eak + U- peak
R R 2 2

Problem19-1)
Mono-Stable (one-shot) circuit con be used for ;’m/a/empﬂf/ﬂj’/ retury +u

et lota format, us shown beloco .

Lo to out (return to Zero)

ol

ata

One-shot

The /m/se width of the mon-Stable cirtuit is ao(/usfeu’ to be

//Za()( of the data width,



Problem /312,
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The /(eg, point in the c/@sgn of eclge clectector i's *.'0/9—‘/}”/’7 of

the c/e/ag element. Assume we use ihyertor chain jfor o(e/a; element
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and 9/‘"1/2/0,,7 j(‘ar P —CAG/””GZ.
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Problem 19.16
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*** Top Level Netlist ***

Ml
M2
M3
M4
M5
M6
VDD
VINM
VINP

1 VIN 3 0 CMOSNB L=2u W=10u
3100CMOSNB L=2u W=10u

VOUT 10 30 CMOSNB L=2u W=10u

1 VIN 15 16 CMOSPB L=2u W=30u
VOUT 10 15 16 CMOSPB L=2u W=30u
15116 16 CMOSPB L=2u W=30u

160 DCS5ACO00

100 DC25AC00

VINO DC25ACO00

***** Spice models and macro models *****
.MODEL CMOSNB NMOS LEVEL=4
.MODEL CMOSPB PMOS LEVEL=4

***** End of spice models and macro models *****
.OPTION ABSTOL=1u RELTOL=0.01 VNTOL=5mv
.DCVINP050.1

.end
v vout
50 /—T-r'
a0
|
|
30 1
” 1
(
L
20
|
t
|
1o / ;
|
,,./ ! !
g ESt—e—t—e - 4 |
00 05 18 18 280 {25 10 35 a0 45 50
sweep ' | v
'H'

v s Wk oW R e e
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