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Expanding Microchip Solutions Through Acquisitions
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Microchip’s Strategic Focus
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Microchip Products Portfolio
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Why Run Analog Circuit Simulation?

* No need for building a prototype
* Fast optimization
* Compare a diversity of solutions

Reduce
design cycle time

* Analyze expected analog behavior
* Evaluate achievable performance
e Test operational limits

Reduce
development risk

e Sensitivity analysis
* Performance analysis
* Interferences immunity

Create a more

robust design

; @Mlcnocnlp
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Simulation is Faster Than Hardware Prototype
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No need to execute a Printed Circuit Board (PCB)
No waiting for samples

No need for specific test equipment
Make changes in minutes

Test and compare a diversity of iterations
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What is MPLAB Analog Designer (MAD)?

* The MPLAB Analog Designer (MAD) is an online tool combining
circuit templates and product selections to suggest solutions
for Microchip clients power management design challenges.

* The suggested solutions can include any number of evaluation
boards, reference designs, parts, and custom design generators
that meet the clients application requirements.

https://mad.microchip.com/
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MPLAB®Analog Designer

Q | Solution Recommender & | Sign In9) | & EN

QFind > [#'Customize > E»Export

MPLAB® Analog Designer makes finding analog solutions easy. This tool helps you choose an existing solution or customize a suggested design. It also includes schematics and component lists. You can view or
modify your choice and export the design files with just one click to MPLAB Mindi™ Analog Simulator for verification and analysis.

»

¥ Find Solutions by Application Space
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& Solution Recommender

Find recommended analog solutions by industry and specific device (MCU, MPU, FPGA, etc.)

Q Find by Keywords

Search analog design solutions by product name, topology, application, key
features or competitor parts.
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What is MPLAB Analog Designer (MAD)?

An Online Selection Tool... Allows easy transition from design selection to verification

Application
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Advanced Search Filters ... Features/Topology/Package

Application

Power Management

DESIGN PARAMETERS
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What is MPLAB Analog Designer (MAD)?

An Online Design Tool ... Simulate existing solutions or customize for your application
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Verify with the MPLAB® Mindi™ Analog Si

imulator

2+  MPLABE Mindi Main Window

File Edit View Simulator Place Probe

Probe AC/Moise

Hierarchy  Monte Carlo
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Tools  Help

- O X

Web View |v|| Schematic Editor |+

File View

Add Directory Sync to Active
Examples-82

Part Selector Command Shell File View

MPLAE Mindi

ANALOG SIMULATOR

-

Powered by SIMetrix/SIMPLIS
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Select X1l Modified SIMPLIS
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Introducing MPLAB® Mindi™ Analog Simulator
. . . MPI.AB®

M hip Analog Simulat ,,

icrochip Analog Simulator VITSTS]

ANALOG SIMULATOR

Easy to use simulation interface T\V/

Proprietary files to model Microchip analog ic’s

A growing library of application schematics and Microchip device models
Ability to simulate up to 140 application nodes

Local installation — no internet connection required for use

Fast simulation times

or I N
Microchip’s Free Software e
for Circuit Design 2 L ﬁ\
= | |
: = : T \\[':'LLI
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MPLAB® Mindi™ Analog Simulator T
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Model Libraries Currently Available
MPLAB

Operational amplifiers -
MINDI

Instrumentation amplifiers I I ANALOG SIMULATOR

Active filter circuits _ }/> \/'

MOSFET and motor drivers
PWM and non-PWM power controllers

Power modules

LED drivers {)

Switching regulators

Generic switch and passive components

Later in this class: Learn how to build your own model

@ MICROCHIP
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MPLAB® Mindi™ Analog Simulator Integrates Two Simulation Engines

SiMetrix

TECHNOLOGIES

) " ¢

MINDI

ANALOLG SIMULATOR

J

* SIMetrix® Technologies v
e SIMPLIS® Technologies

%\ MICROCHIP
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MPLAB® Mindi™ Analog Simulator SIMetrix® Simulation Engine

TECHNOLOGIES

J SiMetrix

MINDI

Mixed-signal circuit simulator
ANALOG SIMULATOR

Ease and speed of use v

Multi-step analysis

Transient, AC, DC and noise analysis

Real-time noise

ﬁ\ MICROCHIP
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SIMetrix : For Linear Systems

4 Schematic Editor 2

File Edit View  Simulator

[ - X

C:\Users\Al17640'

Probe AC/Noise

Check
Resume

Restart Transient...
Pause
Abort

Convergence Options...
Convergence Failure Report
Convergence Static Audit

Manage Data Groups...

View/Edit Netlist

Open List File

Import Models...

Open/Close Command (F11) Window

Create Metlist as Subcircuit...
Create Metlist as SPICE 2 Subcircuit...

Show Statistics

: Switch to SIMPLIS Mode

Hiera

F11

rchy Monte Carlo Tools Help

Reaa Z Pl & | s~+0e 2 KK EELTRHK 27 £4NW

hip\Linear Amplifiers\Operational Amplifiers\Inverting Amplifier.wxsch™

Company Microchip Technology Inc.

Tide _ Inverting Amiplfier Circult Example
Author - - : SR

Notes . MCPG041 (Encrypted) . . . . . . . . .
... . Available carresponding Evaluation Board: . .
- MCPBXXXEV-AMP1 - (weblink)- - - - - -
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.~ |version M8.0 Date 21-Jul-17
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Simulator:

Transient
AC

DC

Noise

SIMetrix: Analysis Modes

Transient | AC | DC [ Noise | TF | 504 | Data | Options

Transient parameters

Stop time

D ata output ophions

Start data output (&
PRINT step My

@ Output all data

Real time noige

| Enable real-time noise

Monte Carlo and multi-step analysis
| Enable muli-step

Selected mode: Mone

®
= /| Default
= [¥] Default

) Output at PRINT step

Defne

Lefne

Define Snapshats. . -.ﬁd!ar'u:l!d Options. ..

Sralysis Mode
] Transient

] AC

| DC Sweep
|| Moise

|| Transfer function

| DCOP

Run

LCancel

ﬁ\ MICROCHIP
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SIMPLIS: For Sampled Data

File Edit View Iace Probe Probe AC/Moise Hierarchy Monte Carlo Tools Help

I~EFXndeoR 9¢ @ BP<cCHKE xQaa ZPIl 4 0 208 xXxKKE » [[~@XEWdd

C:\Users\ A17640\ Documents\ MPLAB MIMI\EKBMPIM-SZ'\S]]IIPIJS'\MICN]C'IIP\PO‘W'Er Management\Switching Regulators\MCP1623\MCP1623_AC_Load_Transient.sxsch

S T
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VBATT-, leatT L MN_ JwiNo o vouT | WOUT '. e e houT
e = . T mu o =
10m ©  CIN-f~ T oo © 0 couTt . '
AC'I
’ vBATT
b e o o ves”
@ VFB
an .
—
976k
- REOT -
562K
Company Microchip Technology Inc. . . . . . "
Title Low- Voftagelnput BoostRegulatorExample )
Author - - | MicrocHIP
Notes MCP1623 (Encrypted) . .
: - BEvaluation Boards avallable
Version ~ M8.0_Date 27-Jul-17
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Simulator:
1. POP
2. AC
3. DC

SIMPLIS: Analysis Modes

Periodic Operating Point

POP Trigger source

Trigger condition

Choose SIMPLIS Analysis

AC

Transient

Use "POP Trigger" schematic device
Commonly Used Parts->POP Trigger

Custom POP Trigger gate OF Trigger Schematic Device

@ £ Rising edge (logic low to logic high)

_ Y Falling edge (logic high to logic low)

Timing
Maximum period 11u 5
Cycles before launching POP 5 g Cycles
| Advanced... ‘
Ok || Run H Cancel ” Help

Select analysis

POP
] Ac

|:| Transient

Save options

@ all

() voltages Only
() Probes Only

| Mo Forced Qutput Data

|| Force New Analysis
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MPLAB® Mindi™ : Process Flow

V.

VI.

VII.

Decide the Platform (SIMPLIS or SIMetrix)
Open/Create New Schematic Page

Place the Symbols and Probes

Wire them up & Edit the Values

Choose the Analysis

N
Run the Simulation

N4
Analyze the Output Data / Waveform

@ MICROCHIP
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MPLAB® Mindi™
Process Flow For Microchip Model Examples

I. Scroll through the Microchip Examples under
Example-82 in File View Tab on the left

Il. Choose the Analysis
lll. Run the Simulation

IV. Analyze the Output Data / Waveform

V. Modify to match your design

ﬁ\ MICROCHIP



The GUI Environment Application Schematics

» MPLAB Mindi Main Window
File View Help

BEAE- -

File View

2 Directory

Examples-82
SIMetrix
SIMPLIS
Advanced SIMPLIS Training
Analog Functions
Analysis Modes
Boost_Converter
Digital
DVM Tutorial
Manual_Examples
Microchip
High-Voltage Interface
Power Management
Power-over-Ethernet PD
PFC
PWL Devices

Self-Oscillating-Converter
SIMPLIS Parts

SIMPLIS Tutorial
SystemDesigner

Part Selector Command Shell File Wiew

MPLAB Mindi
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‘Welcome

(5]

A

(5]

e
e
(5]

= Welcome

What's New in v8.2

Create New / Open

New SiMetrix Schematic
New SIMPLIS Schematic
MNew Symbol
Open File...

MPLAB® Mindi™ Support

Getting Started Guide
End-user License Agreement

Getting Help

Getting More Models/Schematics

Recent Schematics

NENNH

MCP1700-12_Startup_sxsch
MIC5235-ADJ_Transient.sxsch
MIC5235-ADJ_Startup.sxsch
examplel (1).sxsch

5 my buck.wxsch

You are not receiving

Click here to enz
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1. Select the Schematics

# MPLAE Mindi Main Window
File VWiew Help

[~ % ¥

Examples-82

SiMetrix

SIMPLIS
Advanced SIMPLIS Training
Analog Functions
Analysis Modes
Boost_Converter
Digital
DWM Tutorial
Manual_Examples

<VVVVVVV

Microchip
High-Voltage Interface
Power Management
Controllers
LED Drivers
Linear Regulators
Maodules
Switching Regulators
MCP1623
MCP1624
MCP1640
MCP1642
MCP1643
MCP1661
MCP1662

= Welcome

A What's New in v8.2

Create New / Open
[F] Mew SiMetrix Schematic
«*» MNew SIMPLIS Schematic
[F] Mew Symbol
B Open File__.

MPLAB® Mindi™ Support
Getting Started Guide
End-user License Agreement

Getting Help

2990

Getting More Models/Schematics

@ MICROCHIP



Simulator:
1. Transient
2. AC
3. DC

4. Noise

5

28

2. Choose the Analysis

4 Choose Analysis

Tranzient |AE | DC ]Nnise | TF | S04 | Data | Optiors

Transient parameters

Stop tirme

Data output ophons

Start data output &
PRINT step s

@ Output all data

Heal time noise

| Enable real-time noise

tMonke Carlo and multi-step analysis
| Enable mulb-step

Selected mode: None

(=)

=
= | Default
= [¥] Default

() Output at PRINT step

Defrne

Define

Define Snapshots... -.ﬁl:lxar'u:e:l 0

pions. ..

Analysis Mode
] Transient

] AC

|| DC Sweep
|| Moise

|| Transter funchion

7] DCOP

ﬁ\ MICROCHIP



MPLAB® Mindi™ Analog Simulator - SPICE Simulations with SIMetrix®

Web View ||| Schematic Editor |~

File Edit View Simulator Place Probe Probe AC/Noise Hierarchy Monte Carlo Tools Help
b = i 3£, ; - L E b g Y LD
"X @% 9¢ B CHKFQqQQAQ //PI A I F~+0s XK KIEELTRK 2 #N W
|| Fie view C:\Users\c15704\Documents\MPLAB Mindi\Examples-80\SIMetrix\Microchip\Linear Amplifiers\Active Filters\Bandpass Chebychev-8th.wxsch w2
|
Il |Add Directory Sync to Active R L o .
e || | E I -
T e L 'Rz':'.] ’ Teaidl 'Ra'a] el R43] ) i :
©3.30hm =" 97K yREF VoD 2200 mm 1 00MES * \mEr wpD 30nmm 174K UREF VDD :
ﬁ . 21 S ua| D B TSN :
o v 274K 2 | 427K 2200 t TR i1 i :
L= T 0. S g A A | SR gl IS /A IS | e g B Ve
o o Coe= " “moreapt . ooe “McPeodi o COeET T acreodi
R.zz. ® & & e & s & @a « » R.az. = 3R‘42. a s & = = = --tL. . J RL .
DBI28K »3:24K > 432K o804’ C =i OE-T1 10000
..... Frequency corners: .
i O fL=1kHz .
(728 AL 1 0Pulse(2 5 20 £70.05 57000 570.00) o - fu=5kHz . .
. [Jveo-
PartSelector | Command Shel | Fie view | B P U L I
e Vew ‘e CVDD1 | daCVDDZ | ——5 rRvoD1l © |
e =f~iodn® | Ce=dogn C o 0 T D pmaek T T Company Microchip Technelogy Inc. - .
) T 100 uvod 00 00 Title = ' Active Filter Circuit Example: = | 1
H [;o |+ 1DEAL OPAME . . . . 8thorder Chebychev Bandpass | M 1
-
= P T —DVREF - Author - SB- C e e e e e |an:H|P B
MPLAB - == e e Notes . . MCPG001. (Encrypted) .
MINDI T Version W80 _Date 7/62016
ANALOG SIMULATOR e
Powered by SIMetrix/SIMPLIS l Application Schematics Bandpass Chebychev-8th.wxsch
Select X0.87

SIMetrix
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MPLAB® Mindi™ Analog Simulator SIMPLIS® Simulation Engine

€ » simePu

TECHNOLOGIES

MINDI

Design and simulate switching power electronics ANALOE SETMULATOR

Combines accuracy and speed "\v/r

Full-featured design environment

Can enable PSpice and HSpice compatibility

%\ MICROCHIP
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@

MPLAB® Mindi™ Analog Simulator - Switching Circuit Simulation
With SIIVIPLIS®

U1

MCP16301/H
VIN. . BOOST

_P

S 47u_|
CIN2

VIN 4, 7u

Coswl VouT

'\H

RLOAD [ | ILOAD
(3301} l@ i

—ouT
OUT/IN

o |
S EN VFB - -
GND
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MPLAB® Mindi™ Analog Simulator
Using Analog Behavioral Blocks

J Define Arbitrary Source ? X
Expression Local parameters
Enter an expression to define the output. Enter local parameters in form name = expression
Click ? button for more information Click ? button for more information
if (V(n1,n2)>vt, power/V(n1,n2), -2*power/ power=100
(vt~3)*V(n1,n2)*V(n1,n2) + 3*powerfvt/ vt=3

vt*V(n1,n2) )

Implementation Outputs

(® Arbitrary source (O single ended voltage
Compile to binary using Verilog-A. (No Titlell () single ended current

i i - O pifferential voltage
{Requires Pro or Elite license) @ Differential current
Ok Cancel Help

@ MICROCHIP
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MPLAB® Mindi™ Analog Simulator - Recap

Reduces risk by simulating prior-to-hardware
prototype

Proprietary files to model Microchip analog
and power devices

A growing library of individual application
schematics and Microchip device models

Local installation — no internet connection
required for use

MINDI

ANALOLG SIMULATOR

Fast simulation times

Free to use with limited node count

o Our encrypted models within Mindi do not
contribute to the node count

%\ MICROCHIP



35

Obrigado !!!

Presentation Feedback
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