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The transmission gate of Fig. 15.21(a) and 15. 2!(b) is fabricated in a CMOS process lu,hnoloby
for which &, =50 pA/V?, k =20 pANV, V, = |V, |. Vo =1 V. y =05 V" 29, =06V, and
Vop=3V.Let Oy and @, hc of the minimum size possible with this process technology, (W/L), =
~ (WIL), =4 pm/2 pum. The total capacitance at the output node is 70 {F. Utilize as many of the results
of Ex.lmplt 15.3 as you need.
(a) What are the values of V,,, and V,,?
(b) For the sitvation in Fig. 15.21(a), find iy (0). ipp(0). iy (tps0)s ipp(py). and 1.
(c) For the sitvation depicted in Fig. 15.21(b). find iy (0), ipp(0). fy(tp ). ipp(tpy ). and foy, . At
what value of v, will @, turn of ?
(d) Find 1.
(40 Vop = Vpps HV
Vo\_ = 0
Ve = Vpp
(b) - A
s T
ak =0 | Vi=Nop [

\ T 2 ‘D
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Low(o) » Lkn( %) (Voo- V)™ = Edi !
5 -,"5_,5%-— (5-1)2
= 300N
Lc(o)s Lopio)+ Ipu(o) = V20FA  ——(0)
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for which jt,C,, = SO RAIVY, 1, C, = 20 RAN, |V, = 1V, y =05 V"™, 2¢, =06V, and Vy, =S5V,

4 um/2 m, and assume that the total capacitance between the output node and ground is C = 50 fF.

Consider the NMOS transistor switchin the circuits of Figs. 15.17and 15.18 to be fabricated ina technology j

or

where ¢, is a physical parameter. Let the transistor be of the minimum size for this technology. namely,

(a) For the case with v, high (Fig. 15.17), find V.
(b) Ifthe output feeds a CMOS inverter whose ( WIL), =2.5(WIL), = 10 pm/2 pum, find the static current
- oftheinverterand its power dissipation when its input is at the value found iny (). Also find the inverter |
output voltage.
(¢) Find t,,,,.
(d) For the case with v, going low (Fig. 15.18), find t,,,,.
(¢) Find t,.

(W) Von = Vpp -Vy
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Consider the four-input, dynamic logic NAND gate shown in Fig. 15.29(a). Assume that the gate is
fabricated in a 0.18-wm CMOS technology for which V,, = 1.8 V, V=05V, and p,C, = 4p,C, =

300 AV, Tokeep C, small, NMOS devices with W/L = 0,27 um/0.18 pm are used (including transistor

Q,). The PMOS precharge transistor @, has W/L = 0.54 /0,18 jum. The total capacitance C; is found
to be 20 fF.

(a) Consider the precharge operation [Fig. 15.20(b)] with the gate of 0, at0'V, and assume that at £ = 0,
C, is fully discharged. Calculate the rise time of the output voltage, defined as the time for Uy torise
from 10% to 90% of the final voltage Vi,

(b) ForA=B=C=D=1, find the value of t,,.

Vop
- Vop
q> —q
®
» ‘Vi/
B o—o '
[ = I
T
C «—
.
(b)
D "
) IUY
4) e Vm;_—-l @e(\ —[ Cy
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0) (C)
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