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AN What Defines
MICROCHIP Intelligent Power?

Sometimes But sometimes
acow is just a cow... we need something else
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Analog Feedback Loop
and Protection

Hybrid Control
(Analog + Digital)

Intelligent Power

The World isn’t
Just Black & White

Bringing the
Best of Both
Worlds Together

Digitally Enhanced
Control, Diagnostics and
Runtime Adaptability
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MICROCHIP

What Defines

Intelligent Power?

Power supply units which have one or more of
the following features and/or characteristics:

e Product-Level Features

e Enhanced features

e Communication

e Non-linear operation profiles
e Auto-adaptive behavior

e Process synchronization

e Self-tuning

e Self-optimization
e Enhanced diagnostics

e Failure prediction

e Self-protection

e Product Management Aspects

Customization without hardware
modification (e.g. programmable
parameters)

On-site tailoring

(e.g. field-programmable operation
modes)

Field failure troubleshooting
(e.g. diagnostics with error logs)
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mcrocwe  HIgN-Level Product Concept

LED Driver Section
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Control
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Analog Inte”lgent, Self' Power Supply
Status Sustaining LED
'. Micro-Management .'
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I2C, SPI, Optimized Dimming
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CAN. LIN Diagnostics —

Fault Handling
Complex Operation

R C Compensation
Network
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N Professional Lighting
Applications

MICROCHIP
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Industrial Image Processing

Selectable spectrum (IR, UV, blue,
red, green, wide-spectrum white)

Camera frame-rate
desynchronization

Pulsed operation for reduced energy
consumption
Communication and remote control
Long-term stability
Long-term availability
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Microchip Hybrid
Micrackir — PWM Controller Families

Highly Integrated Hybrid PWM Controllers Discrete Hybrid PWM Controllers (CIP

(DEPA) Hybrid Power)
° Dedicated, vertical applications ° Maximum design flexibility across all power ranges
e  DC/DC POL converters and topologies
) USB port power ° Single stage converters
) LED driver ° Multi-stage converters
. Battery charger . Multi-rail converters
° Dedicated topologies ° Multi-phase converters
e  Buck ° Most flexible PWM configuration
° Boost ° Single-ended, half-bridge, full bridge
° Buck/Boost ° Push-pull, redundant and phase shifting modes
e  Flyback, Cuk, SEPIC °
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AN What is DEPA ?

MicracHIP - Djgitally-Enhanced Power Analog
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R\ DEPA Introduction
MICROCHIP MCP19118/19/22/23

MCP19118/9, Digitally.
Enhanced Power Analog

Analog Control and
8-Bit Power Stage

M_CU | Internal Bias
[ Suppl
Slope ==
A/D Compensation ' Current Sense =

Inputs

GPIO

Synchronous
E)/AC * MOSFET
REF Driver

Comm
Interface Adjustable
Compensation
Network
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DEPA Introduction
MCP19124/19125

MCP19124/5, Digitally
Enhanced Power Analog

Analog Control and

Power Staae
MCU N
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Low-Side
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Driver
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R\ DEPA Introduction

MICROCHIP

MCP19116/19117

MCP19114/5/6/7, Dlgltally

_ Analog Control and
8-Bit Power Stage
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DEPA Topology Introduction

MICROCHIP
4 N e\ —e—)
n¢cC 1 n¢C
5 T|log AL || 2E
High and Low Side Low Side Low Side
(with synchronous (asynchronous
rectification support) rectification support)
MCP19118/9 MCP19116/7 MCP19214/5
MCP19122/3 MCP19124/5
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DEPA Controller Families

MICROCHIP

Mixed High/Low Low-Side Drive
Drive Capability Capability

MCP19110/1 MCP19114/5
32V Synchronous 42V Synchronous Controller for
Controller for Step-Down Step-Up Topologies
Topologies 4Kw Program Memory
4Kw Program Memory

MCP19116/7
MCP19118/19 42V Synchronous Controller for
40V Synchronous Step-Up Topologies P
Controller for Step-Down 8Kw Program Memory &
Topologies Improved Regulation Accuracy
4Kw Program Memory

MCP19124/5
MCP19122/3 42V Synchronous Controller fo
40V Synchronous Step-Up Topologies
Controller for Step-Down 4Kw Program Memory
Topologies Voltage & Current Regulation
4Kw Program Memory

MCP19214/5 .
42V Synchronous Controller for
Step-Up Topologies

www.microchip.com/treelink 8w Progrem Memory

Voltage & Current Regulation
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MICROCHIP

P19215 Demo Board

MICROCHIP

Vin=5-20Ydc, 12VAYP ., o oo

MCP|15 ¥W Bm SEPICRTC :‘-;1:201-

¥¥ Co20m

LED PWM Dimming
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MCP19215

Demo Board Block Diagram

TSN

agd

i~ PICKit™
L Serial Analyzer

-

SB
ﬁ

MPLAB® PICKit 3 &
PICKkit 4 Debugger

DC Vin 12V

Hybrid (Digital + Analog)

Vout 1

»

Voutg

GPA1  DR1 | |: Ch.1
Booster
GPA2 [D
scL ISN1 :D Current Loo
SDA i
VSN :D; Voltage Loop
MCP19215 [D
5x5mm
DR2
ISN2 < Current Loop
ICLK
DATA VSN2 \/oltage Loo
Temp.
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N Hybrid PWM Controllers
MicROCHIP Tools Ecosystem

1. Demonstration and Evaluation Board MCP19xxXx
2. Evaluation Board Schematic and Source Code
3. Design and Simulation Tools

ez [ pLAB ]

MPLAB
MINDI X IDE conNFIGURATOR

MPLAB® Harmony
Graphics Suite

(MHGS)
GUIs MPLAB PICKit™ 3 & MPLAB ICD 3 &
MCP19xxx PICKit 4 In-Circuit Debugger ICD 4 In-Circuit Debugger
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AN MPLAB® Mindi ™

MICROCHIP

Analog Simulator

LR8_ SIMPLIS

. "

vout | IVOuT ILOAD - vouT
VIN ~lcouT RLOAD

RSRC=1m 5 0 k L ‘WDk
(J L‘TD[LAY 300 . o ’ )

L
TRIS[ ‘\D = E%’Eﬁsm
VF'ULSE 400
18 2k

TTTTTTTT

Enable analog circuit design
with Microchip

e Engineers can test ideas, changes
or tradeoffs in simulation prior to
creating hardware

e Problems can be found in
simulation, saving time and effort
from hardware fixes

e Hardware bugs can be compared
to analog simulation results to
help troubleshoot development
problems

www.microchip.com/Mindi

©2019 Microchip Technology Inc. All rights reserved.
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MPLAB® Mindi ™
MicrocHIP Analog Simulator

- O X

J MPLAB Mindi Main Window
‘Web View |+ | Schematic Editor |+ = Waveform Viewer |+

File  Edit View Simulator Place Probe  Probe AC/Noise  Hierarchy MonteCarlo  Tools  Help
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Add Directory Sync to Active
60
MCP1632 "
MCP19117 40
MCP19119 2
MCP19125 s 0
v | MCP19215 1 -20
SIMPLIS Data -40
™P -60
i: MCP19215_AC_Transient.sxsch 90 %i
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I3
o
Part Selector Command Shell File View 2 45
g
MPLAB Mindi 2
2 0
£
o
45
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ENALOS SIMULATOR e 'IC_«vwvlmummTcmmvlm T
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MPLAB® Code Configurator

MICROCHIP MCP19215

8 MPLAB X IDE v5.10 - MCP19215_handson_OLED_encoder : default b - =
File Edit View Navigate Source Refactor Production Debug Team Toals Window Help Ena Ie MCC c
PEES Ha T - >-2-2-QN bC.00| |zdec WD bask | & (3 HovdoD? MPLAB‘

Projects | Files | Services | Resource IMCC] = 1| [ Avelbls Revones x| PinModule x| Interupt Mofule x| System Moduls (=) (@) Pin Monager: Package Tiew < C ODE

, CONFIGURATOR
Flat View

System Module (7] ‘\rv/

‘ Tree View

Project Resources | Generate | Import... | Export . B
o B i Easy Setup | & Registers

v INTERNAL_OSCILLATOR -

¥ System

Interrupt Module

Pin Module | v svsTem cLock @
System Module

Current System Clock is 8 MHz

PWM Frequency Micrackip

ZVIN MCP19215
l ¥ OUTPUT SWITCHING

“ ADC [MCP19XXX by Microchip Technology, Ind| Settl n g

4 MSSP [MCP19XXX by Microchip Technology, In PWM Clock Prescaler 11

-~ IVOUT1 (8 bit) Switching Frequency [kHz] ~ 328 kHz ‘
 IVOUT2 (8 bit) Actual Switching Frequency 333.33 [kHz]

[ wor Pin Manager
Watchdog Timer E... | Watchdog Timer disabl.. ‘ - ‘ User Ca-n Se.IeCt
_, the output pins

Device Resources ‘

¥ Documents
MCP19215 Product Page
¥ Peripherals

>

» % ADC - . in No: d 1
.. Configuration n - way | they desire
» © EUSART Module |Function F)lrectl... 0/1/2/3/5/6/7|0/1|4|5/6|7
ADC  ANx  linput |m|mm|m ulnan
» & MSSP MSSP v SCL in/out a
-] Memory SDA in/out ]
) GPIO  linput |t |@| 6 % /6|4 bbb |0 b b

>

T TESTMUX i Modul.-[Coi0 ™ output || B |% |5 | B B a8 b 8
» © Timer L BESEL_MCIR_inout u

handson_OLED_encode-- | TSHR2_VAL - Navigator | ¥ersions [MCC] x| @&
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MPLAB® Code Configurator
PWM Frequency Setting

Tree View | Flat View

Project Resourc... | (Gener...

System Module

Impo... | Exp..

¥ System
Interrupt Module
Pin Module

|I; Easy Setup IE Registers

v INTERNAL_OSCILLATOR

‘ v SYSTEM CLOCK

I System Module

¥ Peripherals
& MSSP [MCP19XXX by Microchip Tec
~VIN
« IVOUT1 (8 bit)
“2 ADC [MCP19XXX by Microchip Tech

« IVOUT2 (8 bit)

Current System Clock is 8 MHz

‘ v OQUTPUT SWITCHING

PWIM Clock Prescaler 1:1
Switching Frequency [kHz] 300 kHz I
Actual Switching Frequency WZ]

T~

PWM Frequency
Setting
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MPLAB® Code Configurator
MicRoCHIP Vout / lout Setting

Projects | Files | Services | Resource Monagement~ x| & || SirtPage x| Avoilable Resonrces % | PinModule x| Interruptbodule x| System Mo

Tree \iew | Flat View IVOUTZ (8 bit)
Project Resources [ Generate J Import... | Export

v System \ Registers
Interrupt Module
Pin Module Generate Code v Startup Setting
System Madule

¥ Peripherals Enable Output At Startup

£ ADC [MCP19XXX by Microchip Technolagy, Inc] Output Priority 1 | = |Lower value starts before higher values
£ MSSP [MCP19XXX by Microchip Technolagy, Inc]
VN

 IVOUT2 (8 bit)

S —
f +~ IVOUT1 (8 bit)

Voltage Referance [V] 078
Current Reference [V] 0.2

ctual Output Voltage: 0.784[V]

ctual Current Reference: 0.2[V]

D] <] [x]

ax »ottware Ramp
Ramp Time to Target [ms] | 10 Actual Time to Target: 9.996]ms]

[x]

Actual Slope: 7.086[%/ms]
Actual Ramp Step: 1

Chan nel 2 Vout and Enable Output Voltage Software Ramp
Settlng lout Settlng Ramp Reference Selecti.. ‘ Voltage Reference | -
Ramp Time to Target [ms] 10 Actual Time to Target: 9.998]ms]
Device Resources ‘ @ | v Ramp Initial Value [] 0 Actual Initial Value: 0[V]
b () Timer Actual Slope: 0.078[V/ms]

L Actuzl Ramp Step: 1

naARE AT T - C e we - . - - mEeas —.
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PRG Slope Compensator

MICROCHIP

Sub-Harmonic Oscillation

Vout error amplifier

Ideal inductor current

v

PWM

PR

x| Pin Module

= ==

x| SystemModule | Interrupt Mc

Available Resources

IVOUT2 (8 bit)

& Easy Setup | & Registers

inductor current
with disturbance

a

Vout error amplifier

Slope
compensator

inductor current
with disturbance

o

Ideal inductor current

>

| PWM

¥ Compensation Setting

Compensation Ramp| 12.62 m... -

—

4.81 mV/us
518 mVi/us =

MCC

Slope Compensation
4.47~478.33 mv/us
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Mlc@mp The Files Generated

1 Proje-—- = | Files Classes Resou-— | Favorites Services =
® m al n - C Ef@ MCPF19125_ FlyBack_ 20190219
. =-(g3 Header Files
e MCC generate files: 5 G MOC Genrd Pl
e mcc.c E
e mcc.h
e Pin_manager.c I MyConfigme?
. (g Linker Files
e Pin_manager.h =1 . Soue Files
E Libraries
- Loadables
24
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S\ Measurement / Start Up
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MICFI@DCHIP SU mim ary

Power is not simply black or white
Hybrid power controller advantages

How to implement hybrid power system
Microchip hybrid power solutions update
Design tools introduction
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Thank you!



