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Outline

« EXxercise 1

— Op-Amp

— Feedback

— Bode plot
« EXxercise 2

— Semiconductor physics
« EXxercise 3

— Device structures and operation
« BJT & MOSFET

— Large signal operation (DC operating point)
— Small signal operation
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Outline

« Exercise 4
— Multi-stage amplifier analysis
* |Inspection analysis
» Miller effect
* Mid-band gain
* High corner frequency (OCTC)
» Low corner frequency (SCTC)
« Small-signal limitation and output swing
« Exercise 5

— Differential pair analysis
 Digital circuit overview and CMOS logic circuit design
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Exercise 1 — Ideal Op-amps

« |deal Op-amp laws
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Exercise 1 — Basic Op-amp Configurations
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Input offset voltage_ %
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Exercise 1 —Op-amp Nonidealities

Finite Gain A # & Coym Loop 3%‘“)
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Exercise 1 —Op-amp Nonidealities
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Exercise 1 —Frequency Response & Bode Pl

f

—— ——

Htﬂ(
Generic 1 & 2-pole systems ke
)=~ e
- .
/DJ?J e
X
) = /;PE‘// o
_3/_ 3S”™
- ( \ * C,J?\ SQK‘\_ CJJ?L\
: -10 4D [t
RS

Berkeley |

nnnnnnnnnnnnnnnnnnnnnnnn puter Sciences

Ll



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Exercise 2 —Semiconductor Physics
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Exercise 2 —Semiconductor Physic ﬁ
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Exercise 2 —Semiconductor Physics

PN Junctions with external energy
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Exercise 3

e Exercise 3

— Device structures and operation

« BJT & MOSFET
— Large signal operation (DC operating point)
— Small signal operation
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Exercise 3

« Large signal operation (DC operating point)
+18 'V

PARAMETER . VALUE UNIT
w 10 pm
L 1 jum
1.4 MQ) 75 kQ fin 450 cm2/(V-s)
Vo 0.7 v
 Assume in saturation

\ * Solve for the drain current

e Check the assumption
500 kQ % 27 kQ

* |f not in saturation, assume in linear region
EE 105 | K. Peleaux & Qianyi Xie | Fall 2018

e Solve for the drain current
e Check the assumption
* If notin linear region, M1 is cut-off
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Exercise 3

* Generate small signal model @ V,, =1V

IN = — OUT
DUT
GROUND
Iin Vs. Vin Iout VS. Vin Iout VS. Vout
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I =0.005V>+0.005V I=0.001V% + 0.004V I =0.001sin(2V)
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Exercise 4

« EXxercise 4
— Multi-stage amplifier analysis

* Inspection analysis
» Miller effect
« Mid-band gain
* High corner frequency (OCTC)
» Low corner frequency (SCTC)
« Small-signal limitation and output swing
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Exercise 4

4. For the amplifier in Figure PS10.3, assume that M, has the properties listed in Table PS10.2,
and that Q; has the properties listed in Table PS10.1. Find 4, (%), Rin, Rout f1., and fy.

+15V
120k0 $ 18k L-°
R, 10uF R3§ R,
R C 5.1k0 ou
S |—> 1 C,
_M L’ I I T Ql [ ,—(’
v, | 1ka  10uF I\l | E ll;u Vout
1

IR S (.
240k 36k0 2.5k

Figure PS10.3
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Exercise 4

4. For the amplifier in Figure PS10.3, assume that M; has the properties listed in Table PS10.2,
and that Q; has the properties listed in Table PS10.1. Find A,,(V:“‘), Rin,> Rous» f1» and fy.
s

+15V
Rl
120k
Rin Rout
R G C,
H —o
g 1k0 10uF 14 Vout
R, 2 R,
240kQ ¢ & 2.5k0

Figure PS10.3
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Exercise 5

 Find 4,4,4,,and CMRR

Figure PS11.1
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Exercise 5

 Find 4,4,4,,and CMRR

Figure P9.128
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Exercise 5

 Find 4,4,4,,and CMRR
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Digital circuit overview

 Digital circuit component

— Inverter N
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Digital circuit overview

* Ring Oscillator
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Digital circuit overview

« CMOS logic
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