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Deadline for delivery

- November 14 @ 08:00.
- The report is submitted individually.

- Consisting of the schematiqiﬁimulation results, text
explaining, summary table a @comments.

.- White/light background for the plots.
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The Object

- Running .Noise simulation in LTspice.
. Spot Noise: Noise at some frequencies.
. Integrated Noise: Noise over some frequency ranges.
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Task1: Ideal Amplifier

. Studying the performance of the ideal amplifier in a resistive
feedback loop

. Copy the symbol from the "F.ducational” area
. Gain = 100k and GBW = 10ieg R,

Vinl Rl
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Task2: Simple CMOS Amplifier

AC analysis for the open loop circuit without the feedback

Perform the AC analysis for the resistive network of task 1
when you replace the ideal amplifier by this amplifier

Finding the spot noise at 1Hz, 1kHz, 1MHz, and 1GHz and
integrated noise for the areas of 1Hz-1kHz, 1kHz-1MHz, and
1 HZ'1 MHZ e M_:m‘. “m'b » "Ms’

Repeat the task 1 with this amplifier e
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Task3: Open loop, 10x gain and closed loop

Fining spot noise and integrated noise for three different
structures
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Task4: Common Source Amplifier- RF

Finding Cin as the signal is not muted by more than 10% (R =
1k and fin = 1MHz, Ib = 10uA)

Finding the range for R as its contribution on the output noise
is <10%.
What is the role of Cb?

Doubling the Wn, Ln, Wp, Lp 'y VCC
Increasing the Ib _ o TS oMy
Replacing CMOS with Bipolar transistors Ib r >Sout,

T2 . . T1 T5
o D
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Task5: CMOS Amplifier with Differential Input and
Output

a) Finding the gain for each input, and differential input, finding
the output noise and equivalent input noise

b) Look at the effect of noise on the power supply, VCC (.AC)
a) M2 and M3 are identical . |
oy W _M2=W M3+ 0.1W_M3

c) Specify the power consumption variation
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Example: How to plot .MEAS data

R2

10k noiseless
Ul

.inc opamp.sub
.noise V(OUT) V1 dec 200 1m 1G
.step dec param Rx 1 1000k 10

+ .MEAS noise NItot FIND V(inoise) at 10k
.MEAS noise Nr1 FIND V(rl) at 10k
.MEAS noise N_r1_onoise FIND V(r1)/V(onoise) at 10k
.meas NOISE Nr1_INTEG INTEG V(rl1) TRIG at=1k TARG at=100k

R1

SINE(O 1 100k)
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Example: How to plot .MEAS data

R1

R2

10k noiseless
ul

{Rx}
Vi

SINE(O 1 100k)

NS
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:‘? Run ‘
Halt Ctri+H |
I &, oo s oz
Edit v B Zoom to Fit Space
Draft ¥~ Mark Anchors A
Draw Y [ Show Grid Ctrl+G
Waveforms H .
:% Visible Traces
Edit Simulation Cmd.
|7 Show .op Data Flags
Hierarchy 4
|83 SPICE Netlist

File 9 et
SPICE Error Log
|_ Float Window

.meas NOISE N

Efficiency Report
Bill of Materials

(81 Copy bitmap to Clipboard
@ Write image to .emf file

»

-

it 10k

1)/V(onoise) at 10k
rl) TRIG at=1k TARG at=100k
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Example: How to plot .MEAS data

W SPICE Error Log: C\Users\MOZHDE~1\AppData\Local\Temp\tmp6&1.log

.step
.sStep
.step
.step
.step
.step
.step
.step
.step
.step
.step
.step
.step
.Step
.step
.step
.Step
.step
.step
.Step
.step
.step
.Step
.step
.step
.step
.step

Circuit:

rx=1

rx=1.
rx=1.
rr=1.
rx=2
rx=3
rx=3.
rx=5.
ri=6.
rx=7.
rx=10
rx=12

rx=15.
rx=19.
rx=25.
rx=31.
rx=39.
rx=50.
rx=63.

rx=79
rx=10
rx=12
rx=15
rx=19
rx=25
rx=31
rx=39

* C:\WINDOWS\system32\Draftl.asc

25893
58489
99526

.51189
.16228|

98107
01187
30957
94328

.5883
8489
9526
1189
6228
8107
1187
0957
.4328
0

5.883
8.489
9.526
1.189
6.228
8.107

PRy R T I R -1 |

(#h Eind Ctrl+F

0 scpes moss s |
EB Close

p.sub
DUT) V1 dec 200 1m 1G
param Rx 1 1000k 10

se NItot FIND V(inoise) at 10k

se Nrl FIND V(rl1) at 10k

se N_r1_onoise FIND V(r1)/V(onoise) at 10k

ISE Nri_INTEG INTEG V(r1) TRIG at=1k TARG at=100k
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Example: How to plot .MEAS data

File View PlotSettings Simulation Tools Wind

| D O

Help

, Ea% shea ad/ L0 o o
1, Draftlase ¥ tmp34log ¥ tmpS5log % tmpbllog
1, Draftlasc (= [EER]
[= &[]
Br Select Visible Waveforms X
Only listtraces matching
Astar\sks maich colons Cancel
Select Waveforms to Plot
Ctrl-Click to toggle. Alt-Double-Click to enter an expression
n_r1_onoise
nitot
nrl
nri_integ
=100k
[~ Auto Range
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Example How to plot . MEAS data

ggggggggggggggggggggggggggggggggggggggg

R1 (ohm)



