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In this module, we will learn how to: 

• add specifications to the design using the tool Calculator

• add sweeps and corners to the design

• run simulations across multiple corners under different process conditions

• use the Waveform Balloon feature 

• use the Real Time Tunning feature

Module Objective
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1. Adding Specifications to the Design
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• Select the “amplifier_common_source” library, the “testbench” cell, and double click
on the maestro view.
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• To open the schematic view of the testbench, select Session → Open Design in Tab.
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• ADE Explorer provides us the option to set up specification limits for measured outputs.
This option enables us to verify/check whether our design meets its designated
specifications.

• After running each simulation, ADE Explorer compares the results to the specs that we
have provided.

• ADE Explorer employs the following scheme to indicate the status of our results:

➢ pass, near, or fail status for each simulation.

– pass means that the measured value is within the limits defined by the specification.

– near means that the measured value is no more than 10% outside the target value of the
specification.

– fail means that the measured value is greater than 10% outside the target value of the
specification.

• The measured values with a pass status are displayed with a green background, those
with a near status appear with a yellow background, and those with a fail status appear
with a red background.

1. Adding Specifications to the Design (continued)
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• We will test the voltage gain followed by the bandwidth, current consumption, and power 
consumption specifications.

• The specifications are on slide 2 of Module 2.

• First uncheck the “Plot” checkbox for the output and input expressions.

• We will start by setting up the gain specification.

• Open the Calculator (Tools → Calculator).

• The gain is the highest point in the steady part of the output voltage divided by the input 
voltage.

• If you recall, we plotted the gain in Module 3 by using the tool Calculator and by setting 
our function to dB20(VF("/output")/VF("/input")).

• Here we need to add the “ymax” function which will give us the highest point, which will 
be our gain.

• Please check Module 3 if you need a refresher on how to write the equation on the next 
slide. 
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• The new equation will be: ymax(dB20(VF("/output")/VF("/input")))

• To send the output of our equation to the output setup window click on the button 
highlighted below.

• In the maestro tab, change the name to “Gain”, the Spec to > 7.5, and Units to dB.

• Note if the Units column is not visible, right click on “Spec” and enable the Units column.

• Note if the 

Units column 

is not visible, 

right click on 

“Spec” and 

enable the 

Units column.

• Note that if the 

output isn’t 

appearing in 

the setup 

window, it 

means that 

the syntax is 

wrong or there 

is an error.
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• For the bandwidth, open the calculator again and type 
(VF("/output")/VF("/input")) in the function space.

• Click on the “show function panel” button, choose “Special Functions” and click on 
“bandwidth”.

• If the 

Function 

Panel isn’t 

appearing, 

make sure to 

window 

Fullscreen 

the 

Calculator.
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• After clicking on “bandwidth”, the following window should appear.

• Where “Signal” is the plot that we want to get the bandwidth for, “Db” is by how much we 
want to go down from the maximum. In our case we need the 3dB bandwidth.

• Type specifies the type of plot you have. If it is shaped like the output of a low pass filter 
choose “low”. If it resembles the output of a high pass filter choose “high”. If it is for a 
band pass filter choose “band”.

• Choose “low” for the Type and click OK.

1. Adding Specifications to the Design (continued)
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• Make sure that the written expression is the following: 

bandwidth((VF("/output")/VF("/input")) 3 "low" )

• Click the highlighted button to send the output to the output setup window.

• Name your output “Bandwidth”, set the specification to > 4G and the Units to Hz.

1. Adding Specifications to the Design (continued)
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• The current consumption is the current at
the voltage source. In the calculator type
“mag( ” and click on idc then click on the
red terminal of the voltage source. Then
close the “mag” parenthesis.

• The “mag” function represents magnitude.
We use it to get the absolute value of our
chosen output.

• Send the output to the output setup window 
by clicking the highlighted button. 
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• Change the output name to “Current Consumption”, set the specification to < 2.5m, and 
the Units to A.

1. Adding Specifications to the Design (continued)
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• Finally, the power consumption is the multiplication of the current at the source by the 
source voltage. 

• In the calculator type “mag( ” to get the magnitude, then click on idc and click on the 
red terminal of the voltage source. Add the multiplication sign “*” and click on vdc, then 
choose the line at the voltage source to get the voltage.

• The final expression is: mag(IDC("/V0/PLUS")*VDC("/net1"))

• Send the expression to the output setup window by clicking on the Send Buffer 
Expression button.

• Note that the 

line 

representing 

the voltage 

source might 

have a 

different 

name than 

“net1” in your 

case. 

1. Adding Specifications to the Design (continued)
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• Set the name of the output to “Power Consumption”, set the specification to < 2.75m, 
and the Units to W.
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• After adding the specifications, the maestro tab should be as shown below.

1. Adding Specifications to the Design (continued)

Sweeps and 

Corners 

Setting up 

Sweeps and 

Corners 

Running 

Simulations 

and Analyzing 

Results

Waveform 

Balloons

Real Time 

Tuning

Adding Specs 

to the Design



18 © 2025 Jad Atallah. All rights reserved. Supported by the Cadence Academic Network.

2. Sweeps and Corners
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• Sweeping model parameters and design variables enables designers to run several 
iterations while simulating their design.

• Thus, it enables the designer to investigate different scenarios, and run these scenarios 
in different types of analyses.

• This is very useful when you are trying to: 

– Meet your design with a set of required specifications

– Verify your design

• Sweeps 

should be 

done for 

very specific 

purposes.

• Sweeps do 

not replace 

hand 

calculations.

• As a good 

practice, the 

results 

should be 

interpreted 

with care.
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• Corners define extreme variations of PVT:

– Process

– Voltage

– Temperature

in which you would like to analyze your circuit.

• You can set these extreme points, in your Corner analysis simulation setup.

• The output of each of these simulations should satisfy the set of specifications of this 
design.

• Process Corners are usually designated by ‘Fast’, ‘Typical’ and ‘Slow’, and these are 
related to MOS device carrier mobility.

• Corner 

simulations 

are 

pessimistic by 

nature since 

extreme 

process 

variation have 

a low 

probability of 

occurrence.

• Corner 

simulations 

deal with 

extreme 

variations.

2. Sweeps and Corners (continued)
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• Example of Process Corners for a MOS device:
– If you simply study the behavior of one NMOS, and plot its characteristic (Id vs Vgs), 

you will notice that if this transistor has:
Vth=650.28 mV, it is ‘Typical’
Vth=602.23 mV, it is considered ‘Fast’
Vth=700.05 mV, it is considered ‘Slow’.
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• If your schematic has an NMOS
and a PMOS, the number of
corners will increase from three to
five as shown in the figure.

• The first letter designates the
NMOS process condition, and the
second letter designates the
PMOS process condition.

2. Sweeps and Corners (continued)
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• ADE Explorer provides the tool to perform both
Sweeps and Corners simultaneously, or each one at a
time (depending on the preference of the designer).

• Sweeps can be set by defining a set of design
variables in ADE Explorer.

• To define a range use the  format: 
<start>:<step>:<stop> (you can also use space or 
comma separated lists).

• In this case, define a sweep for vdd type
0.95:0.05:1.1. This means starting from 0.95V up
to 1.1V with steps of 0.05V.
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• To define Corners, open the Corners Setup by selecting Tools → Corners from the ADE 
Explorer menu, or simply by clicking on Click to add corner.

2.a. Setting up Sweeps & Corners (continued)
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• The “Corners Setup” form pops-up, click on the Add new Corner icon in the toolbar.

• Enter “10” in the temperature field for C0 column. Add a new corner and enter “45” for
C1, and “75” for C2. These temperature values are in degrees Celsius.

• Now that we have four values for Sweeps (0.95,1,1.05,1.1), and four Corners (10, 45,
75, and 27 which is the nominal temperature value) the simulation will run for a total of
sixteen points, which are defined by the combinations of Sweeps and Corners.

• The 

temperature 

range is highly 

dependent on 

the 

application.

• Temperature 

is  one 

dimension 

when 

considering 

corners.

2.a. Setting up Sweeps & Corners (continued)
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• Make sure the process corner “tt” is selected. Click on 
the green Run Simulation icon on the right side of 
your window, and check which outputs satisfy the 
specs defined earlier.

• Display your results in “Detail-Transpose”, this way, 
your sweeps and corners will be clearly shown. 

• As you can see, all the results are within the limits 
defined by the specifications. 

• If you 

received a 

‘sim error’ try 

checking if 

your model 

libraries are 

still as 

assigned 

previously. If 

not, please 

check 

Module 3 

slide 14. 

2.b. Running Simulations & Analyzing Results 
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• Click on the green Run Simulation icon after changing the process corner to “ff”.
• Process 

Corners are 

usually 

designated   

by ‘Fast’, 

‘Typical’ and 

‘Slow.

• Process 

Corners is  

another 

dimension 

when 

considering 

corners.

2.b. Running Simulations & Analyzing Results (continued)
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• Click on the green Run Simulation icon 
after changing the process corner to “ss”.

• Some of the bandwidth results in this case 
are within 10% of the given limit. 

• The first  

Letter    ‘s’ 

designates 

the NMOS 

process 

condition 

‘slow’.

• The second   

Letter   ’s’  

designates 

the PMOS 

process 

condition  

‘slow’.

2.b. Running Simulations & Analyzing Results (continued)
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• Click on the green Run Simulation icon after changing the process corner to “fs”.

• In this case, the Gain nearly fails to meet the specification for the nominal and C0 
corners of 950 mV.

• The first  

Letter    ‘f’ 

designate 

the NMOS 

process 

condition 

‘fast’.

• The second   

Letter   ’s’  

designates 

the PMOS 

process 

condition  

‘slow’.

2.b. Running Simulations & Analyzing Results (continued)
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• Click on the green Run Simulation icon after changing the process corner to “sf”.

• All the results here passed the limits defined by the specifications.

• The first 

Letter    ‘s’ 

designates 

the NMOS 

process 

condition 

‘slow’.

• The second   

Letter   ’f’  

designates 

the PMOS 

process 

condition  

‘fast’.

2.b. Running Simulations & Analyzing Results (continued)
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• Click on the green Run Simulation icon after changing the process corner to “mc”.

• After choosing “mc”, which stands for “Monte Carlo”, the simulation will run with default
process corner “tt” since we have not enabled the Monte Carlo Sampling.

• As expected, the results are as that of the

“tt” case. 

• The first  

Letter    ‘t’ 

designates 

the NMOS 

process 

condition  

‘typical’.

• The second   

Letter   ’t’  

designates 

the PMOS 

process 

condition  

‘typical’.

2.b. Running Simulations & Analyzing Results (continued)

Sweeps and 

Corners 

Setting up 

Sweeps and 

Corners 

Waveform 

Balloons

Real Time 

Tuning

Adding Specs 

to the Design

Running 

Simulations 

and Analyzing 

Results



32 © 2025 Jad Atallah. All rights reserved. Supported by the Cadence Academic Network.

There are many ways to display the results, after you have run your simulation:

• Detail: Displays all the columns in details for each simulation point.

• Detail transpose: Displays the corners and sweeps on the left of your screen, and
displays the results and the status (pass, near or fail) for your output expressions for
each simulation point.

• Optimization: Displays the Test, Output, Value, Spec, Weight, Min, Max and corner
related columns.

• Status: Displays the progress, status of your simulation and the contents of the run log
file.

• Summary: Displays a summary of the results for output expressions across all corners
and sweeps (Min, Max, Median, Stddev, Pass/fail status).

• Yield: Displays the overall yield estimate (based on pass or fail status) for Monte Carlo
Analysis.

2.b. Running Simulations & Analyzing Results (continued)
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• In order not to stay far from your schematic while performing your analysis, the
waveform balloons tool can provide a quick overview on your circuit performance.

• To do so, right click on your test name (amplifier_common_source:testbench:1 in this
case) and select Open Design in Tab.

2.c. Viewing Waveform Balloons
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• Make sure that “Waveforms” is checked.

• Now hover over a net and the Waveform should appear.

• To pin a certain Waveform to your schematic, click on the Pin icon in the upper right 
corner of the balloon.

2.c. Viewing Waveform Balloons (continued)
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3. Real Time Tuning Feature 
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• The Real Time Tuning feature (RTT feature) is an interactive spectre job that keeps on
running and waiting for changes to design variables and parameters.

• This feature avoids generating a netlist each time the variables or parameters are
changed; thus, simulation begins immediately and requires a much shorter time.

• To explore this feature, uncheck the Corners checkbox and remove the Sweep.

3. Real Time Tuning Feature 
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• To view the input and output waveforms, check the “Plot” checkbox for the output and 
input expressions.

• To improve your design, you can vary your 3 design variables.

• To do so, first click on the Real Time Tuning icon in your toolbar, the Real Time Tuning
assistant will be added to your schematic.

3. Real Time Tuning Feature (continued)
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• To run your simulation, click on the green Run Simulation icon in the RTT assistant.

• The simulation is running with the default values of the design variables and parameters
(notice the time taken to run the simulation).

• In the Real Time Tuning assistant, click and drag the slider of each design variable to
modify it accordingly.

3. Real Time Tuning Feature (continued)
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• After modifying each design
variable, notice that the
simulations are much faster
because they rely only on
value changes (the simulation
time is barely one second).

• You can check the waveforms
in the “Visualization & Analysis
XL” window while changing
the design variables.

• After comparing the
waveforms, you now have
more sense to tune your
circuit so it can satisfy a given
specification.

3. Real Time Tuning Feature (continued)
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• To check the status of a given specification, click on the “maestro” tab, and keep on modifying your design
variables to get to a combination that satisfies these specs.

• When vdd is equal to 950 mV, the gain is 14.37 dB, which is greater than the given spec (15 dB).

• When vdd is varied, we can find a value that makes the gain pass the given Spec.

• If you are done and want to transfer your new variable combination to ADE Explorer, click on the Save back to
ADE Explorer icon.

3. Real Time Tuning Feature (continued)
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