2p _ 2X01 _ y pAN

917 gn = v T T02

VD\"

gn . © | o,
f = OB = T
J1 7 30 C v Cd 20 (20+5)% 107"

= 6.3 GHz

9.20 The intrinsic gain A is

205\ (VA _ 2V,
- () (2) - 3
2 V()V ID V()V

Vi = W ko= SV smiiL

Ap = 2XSVImI-L _ 505 1 viv with
02[V]

L in mm.

* From problem 9.19

L

_ 3iv, Yov _ Vs
Iz = ik 3
47 L 4ml”
_2:15%107°
IE
-6
min = 0.18 X 10 " m

Yol | 2L | 3 L | 4 L | S

Ao [VIV]| 9 18 27 36 45

fAGHz] [ 66.35|16.59 | 7.37 | 4.14 | 2.65

929 Ci, = C,, +C,,
= Cpu+ Coa (1 + guRD)
=05+0.1(1+29) = 35pF
Neglecting Rg; :
N S
fn = 5—¢

i.e Rg; is very large if
in’ R.ng

s
27-35x10 % x 10°
= R, < 4.55 kQ

fy,>10MHz =

933 R, = 1 MQ. g, = 5 ":/—A.

r, = 100 kQ, R, = 10 kQ
C, = 2pF, Cy = 0.4 pF.Ry, = 500 kQ,
R, = 10kQ

a) Using Eq. 9.44 where R,' = r,, | Rp| R,

_RG

Ay = ———- Wl Rpll R
u = R+ Ry gnlral Rpll Ry
=1 X735
= - K
l+0‘5(IOOK [ 10 K| 10K)
Ay = —=159V/V
1
b)Eq.9.54: f, = m where

Cin = Cyt Coy(1 + g4 (r, || Ry || RL)
=2+ 04(1 +5(100 | 10] 10)) = 11.9 pF
R =Ry,llR; = 05M| 1M = 3333kQ

sig
1

12

T 2m-119% 10 2 x 3333 X 10°
= 40.1 KHz

935 1If g, = 1 mTA and r, = 100 kQ:

R
A= aazC
M Rg + Rsigg’"
R =10M || 47 M

(r, | Ry | R,) where

R; = 825 MQ
- ___ 825

Ay = ml(mﬂ K| 47K | 10K)

=—3.06 V/V

1

fu = 7——— where

* T 2mC R,
Ry = Ry | R = 0.1 M || 825 MQ
R’y =01 MQ

Cin = Ces + Cou(1 + g, (r, ]| Rpll R)))
Cin =1+02(1 + 1(100K || 47K || 10 K))
= 1.82 pF

1

Sfu

27 X 1.82x 107 x 0.1 X 10°
= 875 KHz
9.44
a) GainA = 60 dB = 1000
1000 o 1000

A(s) = =
et [lote]
27 % 10 X 10° 27 % 10

(b)

20log A
Slope — 20dB/decode
60
|
40 !
20 | f (Hz)
0 | log scale

1 T T <
1K 10K 100K1M 10M

9
l()()l,K IO.K 100 K ].M f(Hz)
log scale

I
F'S
b

L

(¢) Gain-bandwidth product = 1000 X 10 K
= 10 MHz
(d) From the gain plot, unity gain
frequency = 10 MHz
(e) From the plot unity gain frequency = 1 MHz

20log A
Slope = —20 dB/decade

40 Slope = —40 dB/decade

Ll f (Hz)

10M

1K 10K 100K IM



9.57 Using Miller’s therem Eq. 9.76
Z, = ﬁ:c, = 02 X (1 - (—1000))
= C, = 200.2 pF
" -1
Cp = 02X (_. + |)
@ 1000

= 1998 fF

Ry=1kQ

Yty 1+ CRyc 8

= fy = 795 KHz

960 Ay = —g. R, = —4%X20
= —80 VIV

Cia = Cyi+ Cyall + 8" RD)
(See Example 9.8)
C,=2+0.1(1+4x20)=10.1 pF
1
fu= 2wCyy - Ry,
1

= — 788 KH
27X 101 X 10-2 X 20 X 10° &

Note : The Miller approximation consists on
reflecting C,, towards the input using the Miller
theorem, but neglecting the effect of C, and of C,,
reflected towards the load.
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9.79 R, = 2ro+ (gul'o)ro = 2% 50 kQ
+ (1 X 50) X 50k = 2.6 MQ

Ay = —gu(Roll Ry = —1 m(2.6 M || 2 M)
\
== 80
11 OV
\
Ay = ‘Il?OV

rot R _ 50kQ+2MQ _ 440
8gulo 1 X 50
Ry = ro || Ripa =50 kQ || 41 kQ = 22.5 kQ
Ty = Ryl Cyy + Coa1 + 8aR1)]
+Rdl(("gd +Cypt Cg.\)
+(R, “ R(.)(CL ot Cdb + C.m)
7, = 100 K X [30 f + 10 f(1 + 1 X22.5)]
+225 KX [10f+10f+30f]
+(2M| 26 M) X [40 f+10f+10f]
Ty = 265ns + 1.125 ns + 67.8 ns = 95.42 ns

Rin! -

fu = —— = 1.61 MHz

27Ty

1 |

985 R, = rp | = WK =
=198 Q

R,=R, | ro=2K| 20K = 1.82 kQ

o
ny = Bele | L i o Y

1 +g,R, 1+5x18 v
fo = 20 s =50 B aog Wi,

Ry = Ryy = 20 kQ

Ry, + R,
Rg_s o SN 'L 2 20 kQ + 1.82 kQ =916 kO
1 +g. R, 1+5X1.82

Rep = R || Rp=2KkQ || 198 kQ = 180 Q
Tea = Rea X Cpy = 20kQ X 0.1 pF =2 ns
Tes = Ry X Cpp = 2.16 k) X 2 pF = 432 ns
Ter = Repy XCp = 180X 1 p = 0.18 ns

TH = Tpat T tiTey =6.50s



