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Quality Assurance & Reliability Commitment

The MPS Quality Assurance organization develops, coordinates, and champions strategic quality initiatives
throughout MPS Inc., its foundries, and subcontractors. Its mission is to enable MPS to design, develop,
manufacture, and deliver products to our customers with world-class quality and reliability that meet and
exceed our customers’ expectations.

Quality and Compliance Certificates:

Quality Policy (MPS)

ISO 9001 Certificate (MPS)

ISO 14001 Certificate (MPS)

ISO 45001 Certificate (Suppliers)
ISO 27001 Certificate (MPS)
ISO13849 TUV certificate

RBA Certificate (MPS)

Product Quality:

Automotive Products Qualified per AEC-Q100 Standard
Standard Products Qualified per JEDEC and Military Standards
Reliability Failure Rate < 10FIT

Product Quality Level < 1.0ppm

Quality Control and Monitoring:

On-Site Foundry and Assembly Teams for Real-Time Actions
Quarterly Supplier Quality Review and Annual Supplier Audit
Short-Term Reliability Monitor Test — Daily

Long-Term Reliability Monitor Test — Monthly

Real-Time Engineering Actions on Monitor Failure

Quarterly Reliability Monitor Reports

Environmental Compliances:

EU RoHS/HF/REACH Compliant
UL Compliant

Sony Green Partner

Samsung Eco-Partner

MPS Conflict Minerals Policy
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Product Overview s

Battery Stack Monitors & Protectors

Battery Monitors & Protectors

These highly integrated solutions are designed
for monitoring and protecting Li-ion battery
strings from 3 to 24 cells in series.

These devices include charge and discharge
control, current-sensing, Coulomb counting,
passive balancing, and an industry-standard
serial communication interface.

Your Need MPS Advantage

Devices that Support Battery
Packs from 7V to 100V+

Battery Monitor & Protectors for
Packs from 3 to 24 Cells in Series

Ability to Estimate Precise, Accurate, Strictly Synchronized Cell
Real-Time Metrics on Battery Health Voltage and Current Measurements

Integrated, Separately Controlled

A Safe, Fault- : i i
’ High-Side Ch /Dish
Protected System 9 |V:oes|=E1? rgﬁve'rz 2188

MPS Discharge Soft Start to

Elimination of Pre-Charge Circuitry Replace Pre-Charge Circuit

Minimal External Circuitry Integrated Balancing FETs, 5V and
for Lowest Cost and Footprint 3.3V Regulator, and Fuse Driver

CNCNCNGN O
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I Product Overview

Battery Stack Fuel Gauges

Fuel Gauges

A single MPS fuel gauge can support fuel
gauging for packs ranging from 2 to 112 cells
in series. MPS fuel gauges support all common
battery chemistries, such as Li-ion, Li-polymer,

and LFP.
MCU Connection Type
Direct Connection Type
Your Need MPS Advantage
Maximum Usable Precise State-of-Charge
Battery Capacity on Every Cell and the Full Pack

Predictable Runtime Accurate Pack Charge
and Charge Time and Discharge Estimates

Continuously Extract Peak Instantaneous Pack Max Power,
Performance from the Battery Time-to-Full, Time-to-Empty

Accurate State-of-Health

Reliable and Safe Operation on Every Cell and the Full Pack

Ability to Monitor Up-to-Date Cell-Level Equivalent
and Track Battery Aging Series Resistance Estimates

VY EY YA
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Product Overview s

Battery Stack Active Balancers

Active Balancers

As an alternative to passive balancing, active
balancers efficiently move charge between 2

to 5 cells using a simple buck or boost power
conversion operation. Interleaving multiple
devices allows scaling to any number of series
cells to redistribute charge to and from any cells
within a pack.

Your Need MPS Advantage

Short Cycle Operation with Up to 3.75A of Balancing Current
Fast Charge and Discharge for Minimum Balance Time

Minimal Heat Dissipation
and Energy Loss

>92% Energy Transfer Efficiency

Support for High Charge Continuous Balancing during
and Discharge Rates Charge and Discharge

Support for Large, High-Voltage Can Be Interleaved to Balance
Battery Packs All Cells of Any Pack Size

Simple, Minimal Control One Control and One Status
and Monitoring Requirements Signal for Balancing Up to 33 Cells

Y YEYAYE
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I Product Overview

BMS Complete Solution

3 to 16 Series Cell Battery
Management System

+5mV Cell Measurement Error + 1% State-of-Health (SOH) Error
+0.5% Current Measurement Error +  MPS Offers a Production-Ready,
+1% Temperature Measurement Error Fully Validated Solution

+2.5% State-of-Charge (SOC) Error

Your Need MPS Advantage

High State-of-Charge Accuracy for <2.5% SOC Error by Combining MPS
LFP and Other Li-lon Chemistries Battery Monitors and Fuel Gauges

Complete MPS Plug-and-

Fast Time-to-Market Play Solution

Flexible, Customizable Approach MCU Source Code Available

Option to Add MPS Active

High-Current Active Balancing Balancing Solution

Functional Safety and UL Guidance with Recommended
Standard Compliance Safety Measures and Architecture

VY YEY YA

8 Battery Management System Solutions



MPS Battery Management Complete Solution i

MPS Functional Safety Concept
ISO 13849 PL-C Architecture Certified

MPS’s functional safety concept uses a redundancy architecture in which the MCU senses key
parameters for the battery and for the battery monitor and protector to ensure correct functioning.
A PL-C functional safety level can be achieved with MPS’s safety concept.

Your Need MPS Advantage

Fully Validated
Comprehensive Design

A Complete BMS Solution

Meet Functional Pre-Certified FuSa-Ready
Safety Requirements Architecture

MPS’s Dedicated

Straightforward Implementation
9 P FuSa Software

Hardware Schematics

Customizable Hard
ustomizable Hardware Provided

Minimal Design Reference Designs and Complete
and Schedule Risk Solutions Available

Y YEYAYE

monolithicpower.com 9


https://www.monolithicpower.com/

I Power & Gardening Tools

Power & Gardening Tools

Application Characteristics

+ Battery pack performance is key to success
- Competition is motivating suppliers to offer more power, energy, and runtime

+ Each OEM seeks to sell a full suite of tools
- A single battery design must support many tools with diverse requirements

+ Cost-sensitive as the battery pack is a large percentage of tool cost

MPS Advantages
Battery Monitors

+  Cost-effective, small footprint with advanced integrated features to minimize external components

«  Support for 3- to 24-cell stacks to cover a wide range of pack sizes

+ Onboard FET control for up to 200A with separate discharge and charge, as well as fast protection response
+ Low standby current for maximum battery storage time

Fuel Gauges

+  Compact solution when directly connected to MPS battery monitors without a microprocessor
+ Advanced fuel gauging provides competitive features such as time-to-full and time-to-empty

Market Trends for Power & Gardening Tool BMS

Gov. Industry Evolving Cost End-Product Manufacturing
Regulation Standards Batteries Differentiation Differentiation Localization

J J J
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Power & Gardening Tools i

Products for Power & Gardening Tools

Battery Monitors & Protectors
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Integrated drivers for independently controlled

0 MP2793 4to16 10to 86 High-Side v v v v v v +7.5mV  charge/discharge protection MOSFETS, soft
start eliminates pre-charge circuit

Standalone protection device for 3- to 18-cell
packs; supports broad range of pack sizes;

0 MP3710 3to18 7.5t086 High-Side 4 v = v 4 = = no communication required for operation; can
directly control protection MOSFETSs, fuses, and
generate interrupts or alarms

Integrated drivers for HS-FETs or GaN FETSs;
supports low-side control, low-current standby

0 MP3712 3to8 7.5t086 High-Side v v v v v v +4mV  mode; load and charge plug-in/removal
detection; integrated 3.3V and 5V LDOs; fuse
driver, watchdog timer

Integrated drivers for HS-FETs or GaN FETSs;
supports low-side control, low-current standby

@ MP3713 3t010 7.5t086 High-Side v v v v v v +4mV  mode;load and charge plug-in/removal
detection; integrated 3.3V and 5V LDOs; fuse
driver, watchdog timer

Integrated drivers for HS-FETs or GaN FETSs;
supports low-side control, low-current standby

0 MP3714 3t016 7.5t086 High-Side v v v v v v +4mV  mode; load and charge plug-in/removal
detection; integrated 3.3V and 5V LDOs; fuse
driver, watchdog timer

Integrated drivers for HS-FETs or GaN FETS;
supports low-side control, low-current standby

® wmP3716 3t018 7.5t086 High-Side v v v v v v +4mV  mode; load and charge plug-in/removal
detection; integrated 3.3V and 5V LDOs; fuse
driver, watchdog timer

Integrated drivers for HS-FETs or GaN FETSs;
supports low-side control, low-current standby

MP3717 41020 10to140 High-Side v v v v v v +4mV  mode; load and charge plug-in/removal
detection; integrated 3.3V and 5V LDOs; fuse
driver, watchdog timer

Integrated drivers for HS-FETs or GaN FETS;
supports low-side control, low-current standby

MP3718 4to24 10to 140 High-Side v v v v v 4 +4mV  mode; load and charge plug-in/removal
detection; integrated 3.3V and 5V LDOs; fuse
driver, watchdog timer

o New Product Sampling Product Q Preview Product monolithicpower.com
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I Power & Gardening Tools

Products for Power & Gardening Tools

Battery Pack Fuel Gauges
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ot Licl Vi Provides high-accuracy cell and pack SOC estimates,
MPF42791 160 Lipe IO”’ FC LED 3% Y vV MP3TI4 cI:au SOH estimates, impedance, max available power,
I-Folymer charge and runtime, lifetime logging
2 Li-| Vi Streamlined feature set for lowest cost; provides high-
MPF42792 ue . I-lon, 12C = +3% = - MP2793 i accuracy cell and pack battery metrics with lifetime
16 Li-Polymer MCU logging
. . Provides high-accuracy cell and pack SOC estimates,
MPF42795 21 too ¥ I|_3|-I|on, C LED +3% @ - - I:\AAF;%?%' I\/\I/ (|;a SOH estimates, impedance, max available power,
I-Folymer U charge and runtime, lifetime logging
. . Streamlined feature set for lowest cost; provides high-
2D LHE, & - 9 - _ | MB3712, | Via accuracy cell and pack battery metrics with lifetime
MPF42797 | 4o | Li-Polymer | 'C pde MP3713 MCU |Oggingy . u
Supports all battery chemistries, including LFP;
4t Li-lon, +3% eliminates need for MCU by directly controlling MPS
MPF42780 160 Li-Polymer, I°’C LED +5% v v MP2793 Direct battery monitor; provides high-accuracy cell and pack
LFP (LFP) SOC estimates, SOH estimates, impedance, max
available power, charge and runtime, lifetime logging
mg;] g Supports all battery chemistries, including LFP;
3t Li-lon, +3% MP371 3' eliminates need for MCU by directly controlling MPS
MPF42781 = 80 Li-Polymer, [2C LED 5% Y Y MP371 4’ Direct battery monitor; provides high-accuracy cell and pack
LFP (LFP) MP371 5' SOC estimates, SOH estimates, impedance, max
MP371 6’ available power, charge and runtime, lifetime logging
Li-lon +3% Supports all battery chemistries, including LFP;
2to Lo =070 MP3717, Via  provides high-accuracy cell and pack SOC estimates,
- v v ,
MPF42794 24 L Pf'I:{Dmer, rC LED (‘—IL_?:’J;") MP3718 MCU  SOH estimates, max available power, impedance,

12 Battery Management System Solutions
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E-Mobility s

E-Mobility

Application Characteristics

+  Growing regulations for e-mobility battery safety (worldwide)
« Increasing functional safety requirements, such as ISO 13849 (worldwide)

+  Highly competitive market with many OEMs
- End-user access to extensive, precise battery fuel gauging enables OEM product differentiation
- OEMs driven to lower-cost, more integrated solutions

MPS Advantages
Battery Monitors

+  Support for 3- to 24-cell designs with minimal BOM

+ Include cell-balancing, onboard LDOs, and soft start to eliminate pre-charge circuitry

«  Offer very low standby current to minimize charge depletion in storage

+ Include onboard FET drivers with separate discharge/charge control and fast protection response

Fuel Gauges

+ Include advanced estimates to enhance end-user experience
+  Provide more accurate, more detailed results with fewer complications compared to competitors
+  MPS e-bike reference design available

Market Trends for E-Mobility BMS

Gow. Industry Evolving Cost End-Product Manufacturing
Regulation Standards Batteries Differentiation Differentiation Localization

J J J J
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Products for E-Mobility

Battery Monitors & Protectors O
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4 10 Integrated drivers for independently controlled charge/
0 MP2793 to to High-Side +7.5mV  discharge protection MOSFETS, soft start eliminates pre-
16 86 charge circuit
Standalone protection device for 3- to 18-cell packs;
3to 7.5to . . supports broad range of pack sizes; no communication
0 Mesae 18 86 il -tk B required for operation; can directly control protection
MOSFETs, fuses, and generate interrupts or alarms
Integrated drivers for HS-FETs or GaN FETs; supports low-
3to 7.5to . . side control, low-current standby mode; load and charge
0 MP3712 8 86 High-Side +4mV plug-in/removal detection; integrated 3.3V and 5V LDOs;
fuse driver, watchdog timer
Integrated drivers for HS-FETs or GaN FETs; supports low-
3to 7.5to . . side control, low-current standby mode; load and charge
0 MP3713 10 86 High-Side x4mV plug-in/removal detection; integrated 3.3V and 5V LDOs;
fuse driver, watchdog timer
Integrated drivers for HS-FETs or GaN FETs; supports low-
3to 7.5to . . side control, low-current standby mode; load and charge
o MP3714 16 86 High-Side x4mV plug-in/removal detection; integrated 3.3V and 5V LDOs;
fuse driver, watchdog timer
Integrated drivers for HS-FETs or GaN FETs; supports low-
3to 75to . . side control, low-current standby mode; load and charge
o MP3716 18 86 High-Side x4mV plug-in/removal detection; integrated 3.3V and 5V LDOs;
fuse driver, watchdog timer
Integrated drivers for HS-FETs or GaN FETs; supports low-
4to 10to . . side control, low-current standby mode; load and charge
MP3717 20 140 High-Side x4mV plug-in/removal detection; integrated 3.3V and 5V LDOs;
fuse driver, watchdog timer
Integrated drivers for HS-FETs or GaN FETS; supports low-
4to 10to " . side control, low-current standby mode; load and charge
MP3718 24 140 High-Side +4mV plug-in/removal detection; integrated 3.3V and 5V LDOs;

Battery Management System Solutions
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Products for E-Mobility

Battery Pack Fuel Gauges
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2 to Li-lon,
MPF42791 16 Li-Polymer
2to Li-lon,
MEGdSTS 16 Li-Polymer
2 to Li-lon,
MPF42795 10 Li-Polymer
2 to Li-lon,
MPF42797 40 Li-Polymer
4to Li-lon,
MPF42780 16 Li-Polymer,
LFP
310 Li-lon,
MPF42781 18 Li-Polymer,
LFP
2o Li-lon,
MPF42794 o4 Li-Polymer,
LFP

o New Product
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Sampling Product Q Preview Product

Via MCU

Via MCU

Via MCU

Direct

Direct

Via MCU

E-Mobility s

Provides high-accuracy cell and pack SOC
estimates, SOH estimates, impedance, max
available power, charge and runtime, lifetime
logging

Streamlined feature set for lowest cost; provides
high-accuracy cell and pack battery metrics with
lifetime logging

Provides high-accuracy cell and pack SOC
estimates, SOH estimates, impedance, max
available power, charge and runtime, lifetime
logging

Streamlined feature set for lowest cost; provides
high-accuracy cell and pack battery metrics with
lifetime logging

Supports all battery chemistries, including LFP;
eliminates need for MCU by directly controlling
MPS battery monitor; provides high-accuracy
cell and pack SOC estimates, SOH estimates,
impedance, max available power, charge and
runtime, lifetime logging

Supports all battery chemistries, including LFP;
eliminates need for MCU by directly controlling
MPS battery monitor; provides high-accuracy
cell and pack SOC estimates, SOH estimates,
impedance, max available power, charge and
runtime, lifetime logging

Supports all battery chemistries, including LFP;
provides high-accuracy cell and pack SOC
estimates, SOH estimates, max available power,
impedance, charge and runtime, lifetime logging

15
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Battery Backup Units (BBUs)

Application Characteristics

«  Current systems typically use 48V to 54V; new high-power systems are targeting 400V to 800V

«  Battery reliability is critical to product success
- Systems subject to “rarely used pack” condition
- State-of-health (SOH) must be periodically assessed to guarantee uptime
- System must always know the available energy and power with high accuracy

«  Evolving architectures for growing power requirements
- Two common voltage ranges: 48V, or 400V to 800V
- Rack-mounted and floor-mounted systems
- Integrated supercapacitors for peak shaving

« Commonly requires high discharge rates (15C+)
- Accurate fuel gauging becomes increasingly important and difficult
- MOSFET-based current control requires parallel devices with very strong charge/discharge drive capability

MPS Advantages
Battery Monitors

+ Enable outstanding product reliability and lifetime via high-accuracy, I/V synchronized measurements

« Very strong drive capacity, up to 10x the leading competitor, which is particularly important for short-circuit
protection (SCP)

+  Support LFP, Li-ion, and Li-polymer chemistries

Fuel Gauges

+  Provide accurate pack and cell state-of-charge (SOC) for challenging LiFePO4 cells, particularly for the high
C-rate requirements of BBUs

+ Provide accurate pack and cell SOH estimates for guaranteed performance at all times

Active Balancers

«  Extend reliability and lifetime by maintaining continuously balanced cells

Market Trends for Battery Backup Unit BMS

Gow. Industry Evolving Cost End-Product Manufacturing
Regulation Standards Batteries Differentiation Differentiation Localization

J J J J J
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Products for Battery Backup Units (BBUs)

Battery Monitors & Protectors

Battery Backup Units N
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For systems with separate current control circuitry (no integrated FET drivers);
3to 7.5to0 High- supports low-current standby mode; includes 4 dedicated NTC inputs,
O wp2res "0 "7 gee - =4mV' 3 additional /0 (config. as NTC inputs), 3.3V LDO, 5V LDO, fuse driver,
watchdog timer; integrated cell-balancers support external MOSFETs
For small packs; includes drivers for HS-FETs or GaN FETSs, current-regulated
3to 7.5to High- discharge (soft start) to eliminate pre-charge circuit; supports low-side
o MP3713 10 86 Side x4mV control, low-current standby mode; includes onboard 3.3V and 5V LDOs, fuse
driver, watchdog timer; integrated cell-balancers support external MOSFETs
Integrated drivers for HS-FETs or GaN FETs, current-regulated discharge (soft
3 75 High start) to eliminate pre-charge circuit; supports low-side control, low-current
O mpP3714 1:30 .86to SI% - v +4mV  standby mode; includes 4 dedicated NTC inputs, 3 additional I/0 (config. as
1ae NTC inputs), 3.3V LDO, 5V LDO, fuse driver, watchdog timer; integrated cell-
balancers support external MOSFETs
Integrated drivers for HS-FETs or GaN FETs, current-regulated discharge (soft
3 75 High start) to eliminate pre-charge circuit; supports low-side control, low-current
O mp3716 1:30 o to Slg 2 +4mV  standby mode; includes 4 dedicated NTC inputs, 3 additional I/0 (config. as
86 ide NTC inputs), 3.3V LDO, 5V LDO, fuse driver, watchdog timer; integrated cell-
balancers support external MOSFETs
Integrated drivers for HS-FETs or GaN FETs, current-regulated discharge (soft
4t 10t High start) to eliminate pre-charge circuit; supports low-side control, low-current
MP3717 5 OO 14 00 SI% R +4mV  standby mode; includes 4 dedicated NTC inputs, 6 additional I/0 (config. as
lae NTC inputs), 3.3V LDO, 5V LDO, fuse driver, watchdog timer; integrated cell-
balancers support external MOSFETs
Integrated drivers for HS-FETs or GaN FETs, current-regulated discharge (soft
4 10 Hiah start) to eliminate pre-charge circuit; supports low-side control, low-current
MP3718 2t4° 1450 S'% " +4mV  standby mode; includes 4 dedicated NTC inputs, 6 additional /0 (config. as

o New Product

Sampling Product Q Preview Product

NTC inputs), 3.3V LDO, 5V LDO, fuse driver, watchdog timer; integrated cell-
balancers support external MOSFETs

monolithicpower.com 17
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Products for Battery Backup Units (BBUs)

Battery Pack Fuel Gauges
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Li-l Vi Provides high-accuracy cell and pack SOC estimates,
MPF42791 2to16 . o .o RC LED 3% Y Y  MP3714 18 " SOH estimates, impedance, max available power, charge
Li-Polymer MCU and runtime, lifetime logging

Designed for LFP cells; provides high-accuracy cell and

MPF42793 2to 16 LFP I2C - +5% Y v MP3714 pack SOC estimates, SOH estimates, impedance, max
available power, charge and runtime, lifetime logging

Supports all battery chemistries, including LFP;

Li-lon, +3% ':\/Illllzéﬁi eliminates need for MCU by directly controlling MPS
MPF42781 3to18 Li-Polymer, PPC LED 5% Vv Vv  Direct | battery monitor; provides high-accuracy cell and pack
LFP (LFP) MP3715, SOC estimates, SOH estimates, impedance, max
MP3716 available power, charge and runtime, lifetime logging
MP2798 Supports multiple battery monitors used for up to 112
ot Li-lon, +3% MP371 4’ Vi series cells; supports all Li-ion chemistries including
MPF42786 o Li-Polymer, I2C LED +5% v ¥V . ! LFP; provides high-accuracy cell and pack SOC
12 LFP (LFP) MP3715, MCU estimates, SOH estimates, impedance, max available
MP3716 power, charge and runtime, lifetime logging
Li-lon +3% Supports all battery chemistries, including LFP; provides
Lo N MP3717, Via high-accuracy cell and pack SOC estimates, SOH
MPF42794 2to24 Li-Polymer, FC LED 5% VY MP3718 MCU  estimates, max available power, impedance, charge and
LFP (LFP) runtime, lifetime logging
Active Balancers
N
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Integrated FETS, watchdog timer, OVP, UVP,
Bidirectional, ) thermal shutdown; operates w/ single inductor/
O mp2622 Buck-Boost 138 16 12 0928 2-Pin  QFN-26 (4x4)  canacitor per IC, interleaveable to support high cell-
count strings; supports Li-lon, Li-Polymer, LFP
Integrated FETS, watchdog timer, OVP, UVP,
Bidirectional, . thermal shutdown; operates w/ single inductor/
© mp2643 Buck-Boost | 2 2 38 16 12 0928 2-Pin  QFN-26 (4%4)  canacitor per IC, interleaveable to support high cell-
count strings; supports Li-lon, Li-Polymer, LFP
5 Integrated FETS, watchdog timer, thermal
Bidirectional, 1-Wire shutdown; operates w/ single inductor/capacitor
o MP2645 Buck-Boost tg 375 5 24 2 0.93 Serial QFN-19 (4x4) per IC, supports 8 MPQ2645 devices for up to 33
series cells via 1 control and 1 status signal
AEC-Q100 qualified; integrated FETs, watchdog
Bidi . | 2 1-Wi timer, thermal shutdown; operates w/ single
MPQ2645 E: |r<|icé|onat, o 375 5 24 2 0.93 S_ .'r? QFN-19 (4x4)  inductor/capacitor per IC, supports 8 MPQ2645
USKSEECS 5 eria devices for up to 33 series cells via 1 control and 1

status signal

18 Battery Management System Solutions m New Product Sampling Product G Preview Product



Robotics & Supply Chain Him

Robotics & Supply Chain

Application Characteristics

+  Wide, diverse range of products among many small- to mid-sized OEMs

+  Compact pack designs required for tight size constraints
- Typically 4- to 18-cell packs, with high level of design integration

+ NMC and LiPo battery cells
- High energy density cells required due to size constraints
- High power density cells required due to large load variations

+  Safety critical
- Products are designed for indoor usage within close proximity to humans

MPS Advantages
Battery Monitors

+  Support highly integrated BMS with FET control for up to 200A of current control, soft start to eliminate
pre-charge circuitry

Fuel Gauges
«  Offer full suite of pack and cell estimations to maximize pack utilization and user experience
Active Balancers

+  Extend runtime and decrease charge time for high duty cycle applications such as forklifts

Complete Battery Management System Solutions

+  Provide fast time-to-market, minimal upfront investment, and support for industry and safety standards

Market Trends for Robotics & Supply-Chain BMS

Gow. Industry Evolving Cost End-Product Manufacturing
Regulation Standards Batteries Differentiation Differentiation Localization

J J J J J
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Products for Robotics & Supply Chain

Battery Monitors & Protectors

© wmp2793

© wp3712

O wmpP3713

O wmp3714

© wp3a716

MP3717

MP3718
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10 to High- v v v ovi.v v Integrated drivers for independently controlled charge/discharge
41016 86 Side +7.5mV protection MOSFETS, soft start eliminates pre-charge circuit
Integrated drivers for high side MOSFETSs or GaN FETSs, current
regulated discharge (soft-start) to eliminate pre-charge circuit, supports
75t0 Hgh- , , , , , low-side control, low current standby mode; includes 4 dedicated NTC
3106 86 Side x4mV inputs, 3 additional I/0 (configurable as NTC inputs), 3.3V LDO, 5V
LDO, fuse driver, watchdog timer; supports internal and external cell
balancing
Integrated drivers for HS-FETs or GaN FETs; current-regulated
75 High discharge (soft start) eliminates pre-charge circuit; supports low-side
3to10 '86to SI% - v v v v v v +4mV  control, low-current standby mode; 4 dedicated NTC inputs, 3 additional
lae I/0 (configurable as NTC inputs), 3.3V LDO, 5V LDO, fuse driver,
watchdog timer
Integrated drivers for HS-FETs or GaN FETs; current-regulated
High discharge (soft start) eliminates pre-charge circuit; supports low-side
3to 16 7'856t0 SI% T v v v v v Vv i4mV  control, low-current standby mode; 4 dedicated NTC inputs, 3 additional
s /0 (configurable as NTC inputs), 3.3V LDO, 5V LDO, fuse driver,
watchdog timer
Integrated drivers for HS-FETs or GaN FETSs; current-regulated
751 High discharge (soft start) eliminates pre-charge circuit; supports low-side
3to 18 .860 SI% § v v v v v v +4mV  control, low-current standby mode; 4 dedicated NTC inputs, 3 additional
Iae /0 (configurable as NTC inputs), 3.3V LDO, 5V LDO, fuse driver,
watchdog timer
Integrated drivers for HS-FETs or GaN FETs; current-regulated
10 High discharge (soft start) eliminates pre-charge circuit; supports low-side
410 20 1450 SI% S v v v v v v i4mV  control, low-current standby mode; 4 dedicated NTC inputs, 6 additional
o /0 (configurable as NTC inputs), 3.3V LDO, 5V LDO, fuse driver,
watchdog timer
Integrated drivers for HS-FETs or GaN FETs; current-regulated
10t High discharge (soft start) eliminates pre-charge circuit; supports low-side
4to0 24 1400 Slfcc’ie- v v v v v 44mV  control, low-current standby mode; 4 dedicated NTC inputs, 6 additional

Battery Management System Solutions

I/0 (configurable as NTC inputs), 3.3V LDO, 5V LDO, fuse driver,
watchdog timer
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Battery Pack Fuel Gauges
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o4 L] MP3712, Vi Provides high-accuracy cell and pack SOC estimates,
MPF42791 ; 60 Li PI- Ion, 2C LED +3% v v MP3713, M(IjaU SOH estimates, impedance, max available power,
I-Folymer MP3714 charge and runtime, lifetime logging
MP3712 Designed for LFP cells; provides high-accuracy
2to i Via cell and pack SOC estimates, SOH estimates,
- v v
MPF42793 16 LFP ’C +5% ll\\/l/llp=>37711i MCU  impedance, max available power, charge and
3 runtime, lifetime logging
Supports all battery chemistries, including LFP;
liminat d for MCU by directl trolling MPS
e
427 16 - I?Fyémer, il-_?:Po IFeCT ' pack SOC estimates, SOH estimates, impedance,
(LFP) max available power, charge and runtime, lifetime
logging
MP3712 Supports all battery chemistries, including LFP;
Li-lon 3% MP3;13’ eliminates need for MCU by directly controlling MPS
3to gy~ e i . battery monitor; provides high-accuracy cell and
N v v
MPF42781 18 U Pﬁl_}l'pmer’ ’C LED il'_?:(? m:zggg Direct  ack SOC estimates, SOH estimates, impedance,
( ) : max available power, charge and runtime, lifetime
MP3716 Tl
ogging
Li-lon 3% Supports all battery chemistries, including LFP;
2t0 .. =070 MP3717 Via  provides high-accuracy cell and pack SOC estimates,
- v v ’
MPF42794  ,,° Li PB'I:)IIDmer, ’C  LED ﬁ’:? MP3718 MCU | SOH estimates, max available power, impedance,
(LFP) charge and runtime, lifetime logging
Active Balancers
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Integrated FETs, watchdog timer, OVP, UVP,
Bidirectional, . QFN-26  thermal shutdown; operates w/ single inductor/
O wmp2642 Buck-Boost 1 38 16 12 0928 2-Pin (4x4)  capacitor per IC, interleaveable to support high
cell-count strings; supports Li-lon, Li-Polymer, LFP
Integrated FETs, watchdog timer, OVP, UVP,
Bidirectional, . QFN-26 thermal shutdown; operates w/ single inductor/
o MP2643 Buck-Boost 2 3.8 16 120928  2-Pin (4x4) capacitor per |G, interleaveable to support high
cell-count strings; supports Li-lon, Li-Polymer, LFP
Integrated FETS, watchdog timer, thermal
Bidirectional, 2 to 1-Wire QFN-19  shutdown; operates w/ single inductor/capacitor
O wmp2645 Buck-Boost 5 °° 5 24 2 0983 o (4x4)  perIC, supports 8 MPQ2645 devices for up to 33
series cells via 1 control and 1 status signal
AEC-Q100 qualified; integrated FETS, watchdog
. . . timer, thermal shutdown; operates w/ single
Bidirectional, 2 to 1-Wire  QFN-19 . ;
’ inductor/capacitor per IC, supports 8 MPQ2645
MPQ2645 Buck-Boost 5 3.75 5 24 2 0.93 Serial (4x4) u pacitor pi upp Q

o New Product

Sampling Product Q Preview Product

devices for up to 33 series cells via 1 control and
1 status signal
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I Energy Storage Systems

Energy Storage Systems (ESS)

Application Characteristics

*  Modular designs
- Modularity allows ESS to be sized and expanded as needed
- 48V to 400V modules
- Current measurement may be separated into the junction box to consolidate safety cutoff points
(fuses, contactors, etc.)

+ Battery cells
- Typically large-format cells, often 280Ah and higher
- Relatively lower space constraints allow for lower-cost, lower energy density LiFePO4 cells

«  End-product differentiators
- Longer runtime to maximize value of energy arbitrage
- Faster cycle time to guarantee performance during grid variability

MPS Advantages

Battery Monitors

+  Support modules up to 24 cells in a single IC, with or without integrated FET control
«  Stackable for multi-module systems

Fuel Gauges

+ Provide an extensive set of precise cell and pack estimations, critical for LiFePO4 cells
«  Support up to 112 series cells across a stack of battery monitors

Active Balancers

+  >3.75A of balancing current enables short cycle operation, improved energy efficiency, and increased
system runtime

Market Trends for Energy Storage System BMS

Gow. Industry Evolving Cost End-Product Manufacturing
Regulation Standards Batteries Differentiation Differentiation Localization

J J J J J
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Battery Monitors & Protectors
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For systems with separate current control circuitry (no integrated FET drivers);
3to 7.5to High- v v v supports low current standby mode; includes 4 dedicated NTC inputs, 3
O wp2ros "7 T e - - =AMV additional /0 (config. as NTC inputs), 3.3V LDO, 5V LDO, fuse driver,

watchdog timer; integrated cell-balancers support external MOSFETSs

Integrated drivers for HS-FETs or GaN FETs, current-regulated discharge
. (soft start) to eliminate pre-charge circuit; supports low-side control,
o MP3714 3to 7.5to ngh- v v v v v v i4mV  low-current standby mode; includes 4 dedicated NTC inputs, 3 additional
16 86 Side I/0 (config. as NTC inputs), 3.3V LDO, 5V LDO, fuse driver, watchdog timer;
integrated cell-balancers support external MOSFETSs

Integrated drivers for HS-FETs or GaN FETs, current-regulated discharge
) (soft start) to eliminate pre-charge circuit; supports low-side control,
o MP3716 3to 7.5to High- o, o +4mV  low-current standby mode; includes 4 dedicated NTC inputs, 3 additional
18 86 Side /0 (config. as NTC inputs), 3.3V LDO, 5V LDO, fuse driver, watchdog timer;
integrated cell-balancers support external MOSFETS

Integrated drivers for HS-FETs or GaN FETs, current-regulated discharge
. (soft start) to eliminate pre-charge circuit; supports low-side control,
MP3717 4to  10to H|_gh- v v v v v v  i+4mV  low-current standby mode; includes 4 dedicated NTC inputs, 6 additional
20 | 140 | Side V0 (config. as NTC inputs), 3.3V LDO, 5V LDO, fuse driver, watchdog timer;
integrated cell-balancers support external MOSFETSs

Integrated drivers for HS-FETs or GaN FETs, current-regulated discharge
(soft start) to eliminate pre-charge circuit; supports low-side control,

+4mV  low-current standby mode; includes 4 dedicated NTC inputs, 6 additional
/0 (config. as NTC inputs), 3.3V LDO, 5V LDO, fuse driver, watchdog
timer; integrated cell-balancers support external MOSFETs

4to 10to High- , , o, , o o

MPp3718 24 140  Side

o New Product Sampling Product Q Preview Product monolithicpower.com 23
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Products for Energy Storage Systems Systems (ESS)
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Provides high-accuracy cell and pack SOC
2 to Li-lon ) estimates, SOH estimates, impedance, max
’ v v
MPF42791 5 Li-Polymer FC LED 3% MP3714  ViaMCU . ilanle power, charge and runtime, lifetime
logging
Designed for LFP cells; provides high-accuracy
2to ) cell and pack SOC estimates, SOH estimates,
- v v
MREA27S- S LFP C 5% MP3714  ViaMCU 1 5edance, max available power, charge and
runtime, lifetime logging
Supports all battery chemistries, including LFP;
Li-lon +3% MP2798, eliminates need for MCU by directly controlling
3to .o " 2D MP3714 , MPS battery monitor; provides high-accuracy
- v v ’
MPF42781 g L Pfrl_}l;mer’ FC | LED T_?;? MP3715, D"t el and pack SOC estimates, SOH estimates,
( ) MP3716 impedance, max available power, charge and
runtime, lifetime logging
Supports multiple battery monitors used for up to
. MP2798 112 series cells; supports all Li-ion chemistries
MPF42786 2 to Li I;-Ilon, °C  LED 132? v v MP3714’, Via MCU including LFP; provides high-accuracy cell and
— 112 ¢ I?Fyl/jmer, Tj’:; MP3715, E pack SOC estimates, SOH estimates, impedance,
( ) MP3716 max available power, charge and runtime,
lifetime logging
. Supports all battery chemistries, including LFP;
MPF42794 2 to Li I;—Ilon, PG LED ing v v MP3717, Via MCU provides high-accuracy cell and pack SOC
24 - I?F};mer, iLFPO MP3718 la estimates, SOH estimates, max available power,
(LFP) impedance, charge and runtime, lifetime logging
Active Balancers &
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Integrated FETSs, watchdog timer, OVP,
Bidirectional UVP, thermal shutdown; operates w/ single
0 MP2642 E: |r<;cé|onat, 2 1 3.8 16 12 0.928 2-Pin QFN-26 (4x4)  inductor/capacitor per IC, interleaveable to
uck-Boos support high cell-count strings; supports
Li-lon, Li-Polymer, LFP
Integrated FETs, watchdog timer, OVP,
Bidirectional UVP, thermal shutdown; operates w/ single
0 MP2643 E; |r(|:cB|ona 2 2 38 16 12 0.928 2-Pin QFN-26 (4x4)  inductor/capacitor per IC, interleaveable to
e cslees support high cell-count strings; supports
Li-lon, Li-Polymer, LFP
Integrated FETSs, watchdog timer, thermal
Bidirectional 2 shutdown; operates w/ single inductor/
O mp2eas  TITPTONS to 375 5 24 2 093 1-WireSerial  QFN-19 (4x4)  capacitor per IC, supports 8 MPQ2645
uck-boos 5 devices for up to 33 series cells via 1 control
and 1 status signal
AEC-Q100 qualified; integrated FETS,
Bidirectional 2 watchdog timer, thermal shutdown; operates
MPQ2645 o 7PN to 375 5 24 2 093 1-WireSerial QFN-19 (4x4) W/ single inductor/capacitor per I, supports
U 5 8 MPQ2645 devices for up to 33 series cells

via 1 control and 1 status signal
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Why Choose MPS

For almost 30 years, Monolithic Power Systems (MPS), MPS is agile, nimble, and forward-thinking, always
headquartered in Kirkland, Washington, and listed looking for better, faster, and more efficient ways to drive
on Nasdaq, has been powering the most important technological progress. We forge ahead to create what'’s
technological innovations, from electric vehicles to next and make a sustainable impact.

artificial intelligence, renewable energy systems to We are a global leader in powering the most important
advanced medical devices. Our fully customized service, technological innovations of our lives — working with
dedicated support, and steadfast partnerships have our customers to create what’s next. We design high-
attracted industry leaders and startups on the cusp of performance, super efficient power solutions for a wide
groundbreaking discoveries. range of product categories—from Al data centers to

electric vehicles, advanced medical devices to robotics.

Expert Engineering Resources

On-Site
Embedded engineering teams join our largest

customers on location

On-Demand
Knowledgeable FAE/AE resources respond as

needed to assist customers in to optimizing designs

Virtual
Remote engineers provide virtual design sessions

*  Product Recommendations
+  Project Troubleshooting
+ Technical Consulting

www.monolithicpower.com/quote-samples-support

Battery Management System Solutions


https://www.monolithicpower.com/en/contact.html

Contact & Ordering
US Offices

MPS Kirkland @ ®

5808 Lake Washington Blvd. NE
Kirkland, WA 98033, USA
Tel: +1 425-296-9956

MPS Detroit ® ®

19499 Victor Parkway
Livonia, Ml 48152, USA
Tel: +1 248-907-0222

MPS San Jose @@

79 Great Oaks Blvd.
San Jose, CA 95119, USA
Tel: +1 408-826-0600

MPS Phoenix @

2065 S. Cooper Rd., Suite 3
Chandler, AZ 85826, USA

MPS North Carolina @

EU Offices

MPS Barcelona ®

Av. Josep Tarradellas 123, 5-A
08029 Barcelona, Spain
Tel: +34 93-181-5400

MPS Munich @

Alte Landstrasse 21A
85521 Ottobrunn, Germany
Tel: +49-89-80913512-0

MPS Netherlands @

Haaksbergerstraat 95, 3rd Floor
7554 PA Hengelo,
The Netherlands

MPS Germany @@ ®

Gutenbergstrasse 4,
77955 Ettenheim,
Germany

MPS Florida

1555 Palm Beach Lakes Blvd.
West Palm Beach, FL 33401, USA

Canterbury Hall
4815 Emperor Blvd.
Durham, NC 27703, USA

Asia Offices

MPS China Chengdu @ ®

#8 Kexin Road West Park of Export
Processing Zone West Hi-Tech Zone
Chengdu, Sichuan, 611731

Tel: +86 28-8730-3000

MPS China Hangzhou @ ®

Floor 6, Building A2, Xixi Center,

No. 588 West Wenyi Road, Xihu District
Hangzhou, Zhejiang, 310012

Tel: +86 571-8981-8588

MPS China Shanghai

Floor 27, Magnolia Plaza, No. 777
Honggiao Road, Xuhui District
Shanghai, 20030

Tel: +86 21-2225-1700

MPS China Shenzhen

Room 1401, Kingkey Riverfront Times Square
Branch North,

Binhe Avenue South, Futian District
Shenzhen Guangdong, 518054

Tel: +86 755-3688-5818-5852

@ Regional Headquarters @ EMC Labs

Fast
Response

Order Direct
www.monolithicpower.com

MPS Portugal ®

4050-344 Porto,
Portugal

MPS Taiwan Taipei ®

29F, No. 97, Section 1, Xintai 5th Road
Xizhi District, New Taipei City, Taiwan
Tel: +886 2-86911600

MPS Taiwan Hsinchu

10F, No. 8, Taiyuan 2nd Street,

Zhubei City, Hsinchu County, Taiwan 302082
Tel: +886 3-527-6600

MPS Japan Tokyo

Shinjuku Sumitomo Bldg. 31F
2-6-1 Nishishinjuku Shinjuku-ku,
Tokyo 163-0231, Japan

Tel: +81 3-5989-0885

MPS Japan Osaka

Room 301, NLC Shin-Osaka Business
Zone lll, 3-14-20 Nishinakajima,
Yodogawa-ku, Osaka-shi,

Osaka 532-0011, Japan

Tel: +81 6-6300-7432

® R&D Center

Rua D. Manuel Il, 290, Piso 7

MPS Switzerland

Bleicheplatz 2/3, 5th Floor
8200 Schaffhausen,
Switzerland

MPS Singapore

No. 8 Ubi Road 2
#08-12 Zervex, Singapore 408538

MPS Korea

1&C Building 5F, 24,
Pangyo-ro 255beon-gil,
Bundang-gu, Seongnam-si,
Gyeonggi-do, Korea 13486
Tel: +82 31-778-6819

MPS India

Unit G-12, Prestige Towers,
No 99 / 100, Residency Road,
Bangalore 560025

Tel: +91 80-4124-0312 / 20

MPS Investor Relations
www.monolithicpower.com/investors

Quotes, Availability, Engineering Support & Samples
www.monolithicpower.com/quote-samples-support

Online Order Support
www.monolithicpower.com/onlineorders
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