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Background

Why use Schematic Tools?

* Circuit Design IEEE MILESTONE IN ELECTRICAL ENGINEERING
« Operational Verification AND COMPUTING

« Fast Structural Analyses SPICE (Simulation Program with Integrated Circuit Emphasis),
1969-1970

SPICE was first circuit simulation tool

SPICE (Simulation Program with Integrated Circuit
Emphasis) was created at UC Berkeley as a class project in

Manydlfferent versions. ISP|CE1 LTSPK:E; HSPK:E: 1969-1970. It evolved to become the worldwide standard
PSPICE. XSPICE. NGSPICE, etc. B integrated circuit simulator. SPICE has been used to train
' ' ' B many students in the intricacies of circuit simulation.

SPICE and its descendants have become essential tools

VIrtua”y all Electrical Englneers have used SPICE employed by virtually all integrated circuit designers.

February 2011

P IEEE |
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I Advantages of Nexxim Circuit

Signal Larger ANSYS 3D
Integrity Wider Scope Component Obtimetrics Simulation
Oriented Library P Integration

Specialized
Solvers

Nexxim Circuit is included in every ANSYS
Electronics package
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Project Overview

« Construct Two-Stage Operation Amplifier with the following specs:

 Gain @ 1kHz > 40dB
* Unity Gain Freq > 50kHz
« Phase Margin > 45°
« Gain Margin > 10dB
e Quiescent Current = 100UA . VoD
« Output Capacitor = S5pF
. VDD - 5V | [ s [
« Compensation Cap < 30pF
+ Compensation Res < 1000kQ2 l
« MOSFET model = 0.18um CMOS o
. —o—||:M1 M2:||— R C —-—c
* Variables: v, z
+ 0 M M r——’W\r——| |___ —0 —
« W/L Values I 1
« Compensation C/R i X®
I
(f BIAS Ma:ll_"_|l:M4 :l: Mg

_VSS
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Procedure

LTspice:

« Create subcircuit topology

« Use .model to assigh MOSFET model

« Assign W/L and C/R with .param definitions
« Use hierarchy to create subcircuit symbol

« Apply input and output components

« Configure analysis

« Choose nodes to plot

April 1, 2025

Nexxim:;

Create subcircuit topology

Use model blocks to assign MOSFET model
Assign W/L and C/R with project variables
Use hierarchy to create subcircuit symbol
Apply input and output components
Configure analysis and parametric sweep
Choose nodes to plot

(optional) Optimize for known specs

6 DIRD



LTspice
Circuit

. ®
e |_[spice

« Defining Models

« Defining Parameters
« Settings up Analyses
» Post Processing

April 1, 2025




I Defining Models and Parameters

9 pice - [Project2-Walkthrough.asc]

Edit Hierarchy View Simulate Tools Window Help

OQIB..D.EDE!QQQIE'LéO FF3FUt IOV I NNAQ
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I LTspice
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Nexxim
Circuit

 Walkthrough of setup:
« Defining Model Blocks

» Defining Project
Parameters

« Settings up Analyses

* Optimization and
Parameterization

« Post Processing
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Defining Models and Parameters
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3y Copy ™ Redo QZoom Out r\Mre Q Fit Selected Flip Horiz Align Horiz Send to back (=) Pop Up X = p’ " Crossprobe | Cleanup ~ EE] Netlist
Save Zoom - List
14 Paste X Delete Area QZoom Previous + Rotate A () 30 = IV Curves
Desktop View Schematic Simulation Results Automation Ansys Minerva Learning and Support 0 A
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‘ !project LI
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Properties T X
Name I Value l Unit ]Evaluatedv...| \ _+
[ General *1EModel NMOS0P18 Ll
NMOSH
RunER.. [~ LevellLPMOS...
UseDy.. | [ ] ‘
Update.. [ I
[Z] Solver M4 ms "
pSOP18 NMOSG
UseSp.. [v
Transfor... FFT
Useloc.. [v e
——
\ Pagel { +/
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X # Progress X
o Level01_PMOS_4pin

Message Manager

= [ *Global - Messages
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Nexxim Circuit
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Results

LTspice Uncompensated:

F(0dB) = 54.883 Megahertz, Phase Margin = 55.3922 degrees
Gain Margin = 32.3986 dB at 446.628MegHz

April 1, 2025
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Results

Nexxim Circuit Uncompensated:
Overlaid Bode Plot

1_Uncompensated

3 dB(V(net_6)V(net_2)) [T 200
7 LinearFrequency C
50 == ang(Vinet_6)V(net_2)) | |~ 180
] LinearFrequency -
] : B
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: - F
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) ] = =
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Results

LTspice Compensated:

V(n004)/V(n001)

F(0dB) = 8.436 Megahertz, Phase Margin = 121.749 degrees
Gain Margin = 55.4901 dB at 1.30794GHz
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Results

Nexxim Circuit Compensated:

Overlaid Bode Plot

2_Compensated

ha
o
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Optimetrics

Multi-Objective Genetic Algonthm{Random-search)

Monlinear Programming by Quadratic Lagrangian(Gradient)
Mixed-Integer Sequential Quadratic Programming(Gradient and Discrete)
Adaptive Multiple-Objective(Random Search)
Adaptive Single-Objective(Gradient)
. . . . Merit-based Sequential Quadratic Programming(Gradient)
 Multiple Optimization Schemes MATLAB
—- Legacy
+ Define Optimization Functions and Goals Sequential Monlinear Programming(Gradient) . _
Sequential Mixed Integer MonLinear Programming(Gradient and Discrete)
. . . Quasi Newton(Gradient)
« Assign Importance with Weight Pattern Search(Search-based)
Genetic Algorithm{Random search)
* Minimized Dimensions and Compensation Rand C
Setup Optimization X
Goals |Variab|es| General| Options|
Optimizer: IMuIﬂ—Objecﬂve Genetic Algorithm(Random-search) LI Setup... |
Estimated Variations: I‘I‘IIJIJ
CostFunction:
Calc. Solution | Calculation | Calc. Range | Condiﬁonl Goal | Weight |
LinearFrequency GainatlkHz Freg(1Hz:1GHz) »= [40] [10]
LinearFrequency | UnityGainFreq Freg(1Hz:1GHz) »= [50000] [10]
LinearFrequency PhaseMargin Freg(1Hz:1GHz) »= [45] [10]
LinearFrequency  gainmargin Freg(1Hz:1GHz) »= [0 [10]
LinearFrequency Minimization Freg(1Hz:1GHz) <= [5] 1
Setup Calculaﬁons...l Deleta |
Acceptable Cost: ID Noise: ID.DD'D1 [~ Stop on satisfy Acceptable Cost [~ Show Advanced Options
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Results

Optimized Nexxim Circuit:

Overlaid Bode Plot Circuit?
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Comparison

* LTspice and Nexxim agree

« Optimetrics found an optimal setup

LTspice Nexxim Nexxim
Circuit Optimetrics

4573 dB 4573 dB 5127 dB
Unity Gain 7.06 MHz 7.06 MHz 14.91 MHz
Frequency
55.49 dB 5391 dB 56.66 dB
Phase Margin 121.75° 121.77° 100.96°

April 1, 2025

Initial:
Wp 0.5u
Wn 1u
Lp Tu
LN Tu
Cc 20p
Rc 50k
Optimized:
Wp 0.54u
Wn 0.61u
Lp 0.51u
LN 0.52u
Cc 1.15p
Rc 5292k
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Comparison

 SPICE:

Transient and Frequency Domain
DC sweep
Basic Circuit Analysis

e Nexxim Circuit;

April 1, 2025

Transient and Frequency Domain
DC Analysis

Signal Integrity Analysis
Resonant Analysis

Structure Blocks (trace models, via models, etc.)

Cosimulation with FEM analysis
Parameterization/Optimization of Circuits

LTspice:

Nexxim:

DC Analysis
Linear Network Analysis

Oscillator Resonant Frequency Search
Oscillator Analysis (1-Tone)
Oscillator Analysis (N-Tone)

Transient Analysis
TV Noise Analysis
Envelope Analysis
Periodic Transfer Function (PXF)

VerifEye (Statistical Eye) Analysis

Quick Eye Analysis

AMI Analysis

Harmonic Balance (1-Tone)

Harmonic Balance (N-Tone)

Systemn Frequency Domain Analysis

E‘I Configure Analysis

Transient AC Analysis DC sweep Noise DC Transfer DC op pnt Transient Frequency Response

X
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I Conclusion

 Nexxim Circuit has all the capabilities of LTspice plus more:
« Additional Analyses options
» Parameterization of subcircuits
« Optimization of designs

« Applications of Nexxim Circuit:
* Signal Integrity
» Bit-Error-Rate
« Transmitter/Receiver Circuit Link Performance
 Resonant Search
« Time-Varying Noise Analysis
« Circuit Matching with Smith Tool
« FEM Co-simulation
« Parametrization of Components

 Nexxim Circuit is included in every Ansys Electronics Package
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How to Simulate within Nexxim Circuit

Dl?D TECHNOLOGY

HOW TO SET UP SCHEMATIC
SIMULATION WITHIN

NEXXIM CIRCUIT IN
ANSYS ELECTRONICS DESKTOP
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I Questions?

Website:

Support:

YouTube;
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http://www.drd.com/
https://www.drd.com/
mailto:support@drd.com
https://youtu.be/6kfwXgeQEAI?si=hwpxGEuD6-6z3m6w
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