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Agenda

* BMS application
* Microchip BMS EVB Block diagram
* Q&A
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Energy Generation, Storage and Distribution
Solar & Wind Turbines Power Systems

® Technology that uses electricity generated from wind and solar power and delivers the remaining electricity to a
battery or power grid.
® Technology : Power Conversion / Power Monitoring / Sensors / Charging&Discharging / Wireless & Wired / HMI

600W SOLAR & WIND SYSTEM \\I
The Lower Cost The More People Using Clean Power |

DC-AC
inverter

eiectﬁcal power gri’dll

ip Technology Inc. ind its subsidiaries- -~
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Energy Generation, Storage and Distribution
Energy Storage Systems

® Storage device that can store new and renewable energy such as solar and wind power, which is difficult to
produce at a desired time, in advance and use it at the required time
® Technology : Sensors / Power Conversion / Power Monitoring / Charging&Discharging / Wireless & Wired / HMI

User
Interface

Sensor

Power Conversion
Charging&Discharging
Monitoring

Network

HMI

600W SOLAR & WIND SYSTEM

The Lower Cost The More People Using Clean Power

Baftew
-
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Many applications use batteries

Lead-acid : Lithium cell
: (1~n cell in series)

Button cell : Dry cell
(1~3 cell in series) i (1~6 cell in series) (1~n cell in series)

\\
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The Charging Characteristic Curve of Battery
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Challenges of Connecting Cells in Series

 State of Charge (SOC) Unbalance
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Battery Management Systems

Microchip
Top Values

*  One stop shop for most BMS
needs

e Strong support structure

*  No End-of-Life policy

e Large variety of EV reference

designs and eval boards Major Functions

e 25+ years experiencein

Automotive
= = B 2 Batt
r N atter
S Power . attery Cell Monitoring . Y
4 T|— - Security Controller - . Disconnect ﬁ
management Unit and Balancing Unit

SiC E H

Analog Front-End
DC/DC Converters TA100 8

7]
SBD/MOSFET’s
. . High performance: Fast X-Cell
. * Scalable portfolio from . .
Ideal for essential system indiwduarl) o sampling rate and high Battery
power supply monitoring to full pack resolutions Pack
Broad portfolio with managemint P Robust design for harsh

environments
Low risk product, long time in
the market

e Small form factor

discrete and integrated
solution

Flexible options for
price, performance,
form factor
requirements and
peripherals
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Battery Management System

BMS to prevent over charge/discharge of cells and resulting damage, it will terminate
discharge if

* Any of the cells reached low voltage threshold

* The output reached high current threshold

* The operating temperature exceeds the limit threshold

Cell balancing is one of the core functions of a BMS, along with temperature
monitoring, charging, and other features that help maximize the life of a battery pack.
During balancing, higher capacity cells undergo a full charge/ discharge cycle. Without
cell balancing, the cell of the lowest capacity is a weak point.

Temperature monitoring and control
Current and voltage monitoring:
Communication and data logging
Safety features
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Cell Monitoring and Balancing - Market Trends

* More stringent ASIL requirements for primary path (accuracy)
and secondary path (overcurrent/safety/redundancy)

* More channels per ADC (number of cells) and faster sample
rate (quick response to faults) improve system efficiency

* Lower drift needed for accuracy over temperature

ASIL refers to Automotive Safety Integrity Level. It is a risk classification system defined
by the ISO 26262 standard for the functional safety of road vehicles,

ASIL A represents the lowest degree and ASIL D represents the highest degree of
automotive hazard
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Passive battery balance example circuit
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BMS Block diagram
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4X PAC1952 for
voltage &
current sensing

o

@ MICROCHIP



BMS Evaluation Board (PAC BMS)
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Reference Flow-chart

Calibration

Calibrate
Current Offset

Calibrate
Current Gain

Calibration
Done

Operating

Cut-off
Charging

Load
Plugin

I3

Discharging

Cut-off
Discharging

Cells Balancing
Impedance Test
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Important Specifications in the BMS

* Pack Capacity (mAh)

* Remaining Capacity (mAh; Packs and Cells)
 State of Charge (%)

* Charge Low/High Limit (%)

* Pack Voltage (V)

* Voltage of cells (V)

° Undervoltage Limit (V) The algorithm, in general, wants to charge the battery to 100%
° Overvoltage Iimit (V) and will balance the cells only when the charger current drops
. . below ~300mA. We balance the cells when they are >10mv
* Overcurrent Limit (mA) different from high cell to low cell by PAC1952. Once we are
° Charging CUt-Off Limit (mA) balz?mced and at 100% we stop c.harging and conngct the load
until we drop 90% where we switch back to charging

* Internal Impedance (mQ)
* Temperature (°C)

@ MICROCHIP



BMS Evaluation Board
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BMS Evaluation Board GUI

 Specifications and features

* Support for the monitoring a stack of 6 series 18650 Li-lon batteries
using the PAC1952-2

* Animated and interactive block diagram, showing passive cell-balancing using a
network of discrete FETs and resistors

* State-of-charge determination using coulomb-counting

* Supporting Commands/Capabilities:

* Parameterization and customization of system: charging/discharging limits,
alarming limits for overvoltage, overcurrent, overheating

* Option to save data to an EEPROM device (by user request)
 Calibration for voltage and current measurements

* Runs on a WEB server and can be displayed on any terminal.
* Test pulse for impedance measurement

@ MICROCHIP



BMS Evaluation Board GUI
M
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System Architecture of Battery Authentication
Microchip’s HW security solution using Trust Anchor secure

o

Battery Battery Battery Battery
Module Module Module Module
#1 #2 #3 #4
TA100 : BMS to gateway to cloud communication
SR Battery Pack

* Secure Boot

* Secure FW Update

* TLS c.loud s.essmn establishment By Batiery Battery Battery

* Provided signed health status Module Module Module Module

* Message authentication #5 #6 #7 #8

* X.509 certificates

* Verify manufacturing source of module W T m m
| |

TA010 : Individual battery modules transmit status to BMS
gateway (wired or wireless)
* Authenticate each module via X.509 certificates

* Verify manufacturing source of module
* Simplified security use case @ MICROCHIP



Analog & Interface Products
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Why Choose Microchip for Your BMS Designs?

Reduce Development Cost

and Time to Market e Unrivaled technical support and design help

e Provide flexibility in design
Help Customers to Make e Lower development time and cost with easy-to-learn

Money development tools, design collaterals and reference
design for BMS solutions

e 25+ years experience in Automotive with Proven total

system solution and leading performance allowing
Mitigate Risk customers to stay ahead of the game and mitigate
risks resulted by poor performance

e No End-of-Life policy
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Thank You

Microchip provides material in this webinar strictly “as is” for informational purposes only and without any warranties.
This material is deemed “Content” under Microchip’s Website Terms and Conditions (“Terms of Use”) and
governed by such Terms of Use available at www.microchip.com.
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