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Saturation Region (vps > vgy)
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increases with vy

Almost a straight line
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This is called the "Triode Region" This is called "Saturation Region"
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Drain Current vs Gate Voltage
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In Saturation Region
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To experimentally determine V,_ :

Measure and plot /i, versus v,
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\/7 _lun ox L (VGS_‘/m)

V,, = intercept with horizontal axis




Analog Voltage Amplifier

s Co) Tromcter wve
Ve =Vgs + Ugs A L y
’I\ //) \L § RD (D_[}S :-\/DD—T'B-RD Slope at Q = voltage gain
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« DC bias at Quiescent (Q) point
+ Small-signal input superimposed
on a DC bias voltage

+ Symbol used in this course: . ,
Vs = Vs + Vgs * Need to know the transistor’s

I-V characteristics to find the
voltage gain (and other

properties of the amplifier)




Diode-Connected Transistor

o With Gate connected to Drain, it becomes a 2-terminal device.
; ¢ -+ This is called "diode-connected transistor"
oD In this configuration, the transistor is always in "Saturaiton".
Its I-V relationship is: First Queston s
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Example Circuit (1)
@Problem: —7 N@‘o\ S’& I \/Dﬁ

Determine R, and R, such that the NMOS is biased at I,, = 0.4mA
Vpop=1+235V —
o2 and V, = 0.5V. The NMOS has@ u,C,. =100uA | V?,
MAOD ~ Vp = 0@5—\/

=L
/,,l & L=1uwm and W =32um.
D —_\/
\v’ ) = — J_u-
g Solution: To=04 WA Ro

—E_ R = Voo =Vp _ 25-0.5 _ 510 Need MOSFET ™ wa&-b'm
L= I, , 04
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@ I, =EluncovaOV =04mA --> v,, =05V

(channel length modulation can usually be ignored

Vi = —?.5 \' when solving DC bias) \/es Vgt \&, v
Vos =V, +V,,=0.7+05=1.2V =0,6 +6( =L2V
V. =0 (grounded) -->V,=-1.2V {.2- 2V
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