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S12 chapter 7 Building Blocks of m’teg'r‘afe'd-C.ircuit Amplifiers

voltage gain can be easily found as _
, - o
Av =;,: = _gml'[Ron.“ Rapl
Thus,

4, = ~g,,,;,{'£<g,,,z ail n g

’-'For the casé in whlch all transistors are :dentxcal

: 2_ 1
= '—.—(gmro.)-'z = -QA(z)

all (7:29)

(7.30)

By companson to the gain expression in Eq. (7. 18'), we see that using the cascode configu-
- ration for both the amplifying transistor and. the' current-source load transistor results in an

mcrease inthe magmtude of gain by a factor equal to A0




DZ4 Ifin Example 7.4; L of each of o

7.5

and 0, is halved while L is changed to-allow 1, ‘and ¥,
values of R, and WiL. [Hint: Inb’omputing the required (/#/L),

to remain unchanged, find the new
note that |V} has changed ]

Ans, 125k0:203 v o _ S _ -
Consider the cascode amplifier of Fig. 7.11 with the dc component at the input, ¥; = 0.7 v,
Ver = 1OV, Py = 0.8 V, Vg, = L1V, and Vpp = 1.8 V. Hall devices are matched (ie., if
fopy = kyp = by = k,4 ); and have equal V) of0.5v, what is the overdrive voltage at which the
four transistors are operating? What is the allowable voltage range at the output?

- - Ans. 02V 0.5V 13V
7.6

The cascode amplifier in Fig. 7.1 is operated ata current of 0.2 A with all devices operating at
[Var| = 0.2 V. All devices have V4= 2 V. Find 81> the output resistance of the amplifier,
R,,. and the output resistance of the current source, R,,. Also find the overall output resistance

and the voltage gain realized.

(ARS. 2mA/V; 200 k€, 200 kQ; 100k€); —200 V/V
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Example, :

V@z"‘l\/l \/63--08V, VC:,L} = HV, VDD"‘"‘Lg\f
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Q_OY\ = (sz Q)_)‘Q)\ - Q-YY\ ( { OK>2‘: Z.OOK_Q__
Rp= (9malea)ny = 200K
Rk = Ron | Rop

B, = G, (RonlRy =2 (200K [20ck)= 200V
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