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:-| Review: MOSFET
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:-| Review: MOSFET (3 modes)
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Review: Small signal model (no internal cap.)

Channel length modulation

%
Body effect
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!-| Review: BJT
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Review: BJT (4 Modes)
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!-| Review: small signal model (no internal cap.)
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Taple 6.3comparison of the MOSFET and BJT

NMOS

npn

Circuit Symbol

i

o

To Operate in the
Active Mode, Two
Conditions Have To

Be Satisfied

(1)_Induce a channel :
GS Vt,Vt:0.5-0.7V
Let gs=Vi+ ov
(2) Pinch-off channel at drain :
oo < Vi

or equivalently,

(1) Forward-bias EBJ :

BE VBEon1 VBEon 0.5V
Let gs=Vit+t oy
(2) Reverse-bias CBJ :

sc < Vecon: Vecon 0.4V

or equivalently,
ce 0.3V




Taple 6.3comparison of the MOSFET and BJT (Continued)
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Taple 6.3comparison of the MOSFET and BJT (Continued)
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Taple 6.3comparison of the MOSFET and BJT (Continued)

NMOS npn
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Taple 6.3comparison of the MOSFET and BJT (Continued)
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ﬁ Review: Single stage Amp.
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ﬁ Internal Capacitance (MOSFET)



ﬁ MOS Gate Capacitance



ﬁ MOS Junction Capacitance

Internal capacitance
fF (10 F) to pF (10 F) (see Ex. 4.36)
Cf.) Coupling cap. ~ 1I0F



ﬁ MOSFET High Frequency Model



ﬁ High Freg. Small Signal Model




ﬁ MOSFET Unity Gain Freq. {J
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ﬁ BJT high freq model



ﬁ BJT Unity Gain Freq. ()
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Figure 6.4 Circuit for a basic MOSFET constant-current source.
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Figure 6.5 Basic MOSFET current mirror.
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Figure 6.6 Output characteristic of the current source in Big.and the current mirror of Fig. 6.5 for theeo@s is matched t®),.



EXAMPLE 6.4

1oo=%' 200 197, V,, =0.316V

V.. =V, +V, =0.7+0.316@1\
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R=Yo ™ Ves = 1 _oq
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EXAMPLE 6.4(cont'd)

V,=20" 1= 20V

r, = 20V =0.2MW
100/mA
DV, I\Y}

Dl =

= =5m
r, 0.2MWW/



Figure 6.7 A current-steering circulit.
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o = rer (6-18)

=Ml e (6.19)

Figure 6.8 The basic BJT current mirror.



Figure 6.9 Analysis of the current mirror taking into accotim finite 6 of the BJTs.
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Figure 6.10 A simple BJT current source.
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Figure 6.11 Generation of a number of constant currents obugrmagnitudes.



Figure E6.8



ﬁ Freq. Response of the CS Amp.

LF-band:

Midband:

HF-band:




ﬁ High Freg. Response (CS amp.)




ﬁ Miller's Theorem (See 6.4.4)



ﬁ Using Miller’'s Thm on CS amp.



ﬁ High Freg. Response (CS amp.)
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ﬁ Low Freg. Response (CS amp.)




Dominant pole:

pole
Pole
V=0
cap.
equivalent

Time constant
=CR



ﬁ Frequency Response of CE amp.

CS amp.
LF:
Internal cap. (open)
coupling/bypass cap.
Midband:
coupling/bypass cap. = short
Internal cap. (open)
HF:
internal cap.

coupling/bypass cap. = short



ﬁ High freq. Response (CE amp.)






ﬁ Low Freq. Response (CE amp.)

Open circuit time constant model (we will see [ater
Effect of each cap. is calculated one at a time.









