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Agenda

• Trends in EV Charging

• EVSE development platform overview 

• Technology overview

– MSPM0 MCU

– Connectivity

– AM62L Processor

• Open Source Software in EV Chargers with PIONIX’s EVerest

• Getting started with the EVSE development platform

• Questions
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➢ Higher EV battery voltages with higher capacity

➢ Higher bus voltages, thermal management 

➢ Monitoring and protection features continue to 

grow and evolve 

➢ Higher power density to reduce installation burden

➢ Bidirectional power transfer (V2G)

➢ Standardization of connectors, protocols and 

communication (NACS/CCS, Linux open source)

➢ Revenue-grade e-metering

Emerging trends in EV charging infrastructure
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EV charging functions by reference design
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TI's Open-Source Development Platform for EV Chargers
Power efficient, low cost & scalable EV charging station development platform based on AM62L & MSPM0
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• Complete EV Charger front-end controller development platform 

available on TI.com 

• CCS level 1 and level 2 AC charging with vehicle-to-grid 

(V2G) support

• Designed modularly to support GB/T & CHAdeMO 

• Designed to meet basic (IEC-61851) and high-level charging 

(ISO-15118) standards including secure communication, 

smart charging and plug and charge

• HomePlug Green PHY interface with open-source software to 

support communications for AC and DC charging

• TI Supported protocol firmware & Stacks: Open charge point 

protocol (OCPP) capable system

• M.2 2230 add-in card for Wi-Fi®, Bluetooth® and sub-1G 

wireless communication

• DSI & DPI interface for full HD display when HMI is needed

Features
EV Charging Block Diagram
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CAN
RCD
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connector

AM62L-EVM



• J1772 and IEC 61851 compliant Control Pilot and 

Proximity Pilot - Full support for AC charging control 

signaling

• EV simulation circuitry to emulate different CP states

• Power Line Communication – High-level communication 

according to ISO15118

• Relay control and safety features – Including temperature 

sensing to monitor sensors inside the charging cable 

• Pluck lock control with feedback to secure connector

• Additional I/O for LEDs, switches, relay, etc.

• Multiple communication interfaces – CAN, RS-485, RS-232, 

and Ethernet for control of power conversion units, external 

metering devices, peripherals, and networking

• On-board USB-C debug interface for the MSPM0

Overview

EV charging | Featured TI devices



-40 ℃ ≤ Ta ≤ 105 ℃

MSPM0 | Right microcontroller for your system
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Control

Compute & communicationSensing

Low power

• Up to 80MHz CPU

• Hardware Math accelerator

• I2C (FM+), UART, SPI

• CAN-FD & LIN controllers

• CRC accelerator (16 and 32 bit)

• Seven timers supporting up to 22 

PWM channels 

• Advanced control timers for real-

time control applications

• Two 12-bit, 4-Msps ADCs (with 

11.2 ENOB, averaging  to 14-bit / 

250ksps), up to 17 channels

• Two zero-drift chopper stabilized 

6MHz op-amps 

• High speed comparators

• 71A / MHz active current

• < 1.5A Standby 

• < 50 nA Sleep with IO 

wakeup

• Industry leading wakeup time

MSPM0G3507

1.2% accurate on-chip oscillator from -40 to 85 ºC enables crystal-less UART and Control Pilot PWM generation

Control Pilot frequency tolerance according to J1772 <= 2%



TI Connectivity Solutions

• Companion IC Compatible with 

any external MPU / MCU+

• Efficient Wi-Fi® 6 for 2.4GHz, 

5GHz and 6GHz

• Bluetooth® Low Energy 5.4 in 

CC3301 devices

• Pre-certified modules for rapid 

time to market

• Linux drivers included in Sitara 

SDK
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CC3300 Family
Wi-Fi and BLE Companion ICs

CC33xxMCU/MPU

RTOS

DP83 Family
Standard and Single Pair Ethernet

• Standard Ethernet (4 wires): 10/100M 

and 10/100/1000M (GbE) PHYs designed 

for harsh environments

• 100M+ Single-pair Ethernet: 100M and 

1GbE SPE PHYs, suitable for use with 

galvanic isolation in harsh industrial 

environments

• 10M Single-pair Ethernet 10BASE-T1S: 

Defined as the communication standard for 

the Megawatt Charging System

CC3500 Family
Wi-Fi and BLE Integrated SoCs

X
IP

 

F
L

A
S

H

CC35xx

CM33

RTOS

HSM

• SimpleLink  wireless MCU with 

2.4GHz Wi-Fi® 6 and Bluetooth® 

Low Energy

• Powerful 160MHz Arm Cortex-M33 

processor with FPU, TrustZone, and 

AI acceleration

• Over 1MB embedded SRAM 

including 128KB TCM for Wi-Fi, BLE, 

networking, and application data

DP83826A
DP83826A

10BASE-T1S100BASE-TX

DP83TD555

Linux open-source platformNon-Linux (basic) alternative MCS support



TI Processors | AM62L for EVSE
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Lower your cost, power and development time 

with TI’s EV Charging Reference Platform

Scalable Platform
Scalable compute from single to octal core (AM62L 

to AM69) with HW & SW Reuse

Secure your System
Security boot support through HSM to protect 

design’s privacy

Partner Ecosystem
Regional Stack Support
TI-supported protocol firmware and stacks: 

ISO 15118, OCPP, GB/T

 
Open Source - In House Design
Free of cost, out of the box evaluation and 

charge of an EV with TI Embedded & Analog 

Reference & Linux BSP 

Utilize AM62L + MSP M0 + TI Analog

Cortex ® 

– A53

16 – bit 

LPDDR4

High – performance memory system

Power efficient 

architecture

Security Connectivity

Efficient and low latency interconnect chassis

AM62L 
Power efficient performance 

and compute at low cost

Display

10 bit ADC

https://www.ti.com/partner/TRDX


AM62L Cortex®-A53 based processors
Production on TI.com

AM62Lx 16nmFF

96KB 
Shared 
SRAM

-----------

64KB
Wakeup 

SRAM

Power
Manager Debug Firewall

System 
MonitorDMA Timers

System Services
IPC

Secure 
Boot

16b DDR4/LPDDR4

Display Subsystem 

Up to 1080P support
DPI x1 or DSI 4L

Application Cores

Arm®
Cortex A53

256KB L2$

Arm®
Cortex A53

General Connectivity & IO Memory/Flash

OSPI
x1

MMC/SD
x3

High-speed 
interfaces

2-port Gb 
Ethernet

w/1588 & TSN

2x USB 2.0

GPIOSPI
x4

UART
x8

I2C
x5

CAN-FD
x3

Multimedia

McASP
x3

Control Peripherals

eQEP
x3

eCAP
x3

ePWM
x3

GPMC

DSI (4L)
1x

Security Acceleration
Crypto: AES, SHA, RNG, SM3, SM4

Secure Boot w/OTP

ADC
x1

• Compute Processing Power

– 1-2x Cortex-A53 up to 1.25GHz  (up to 7.5K DMIPS), total 256KB L2$

• Integrated Analog

– 4-input (time multiplexed), 10-bit ADC with 1 MSPS

– Simplified power solution, Integrated Voltage Monitors and SD card 

LDO

• Viewing

– Single display up to 1080P 60 FPS : 1x DSI 4L or 1x DPI 24-bit 

Parallel Display Interface (up to 150MHz Pixel clock)

• Memory IO

– 1x 16-bit LP/DDR4-1600, up to 3.2GB/s

– 1x Octal-SPI, 3x MMC/SD, 1x GPMC (16-bit data)

• High Speed IO

– 2x USB2.0

– 2-port Gb Ethernet switch (AVB & TSN)

• Security

– Secure boot, Crypto accelerators, Secure OTP

• Power 

– Typical usecase <1W 

– Advanced low power standby and suspend states

• Package

– 11.9mm x 11.9mm, 0.5mm VCA

RTC



Product Offerings  | EV Charging 

• Low Cost  & Small form factor
• Display, low power, security, scalable
• Full OpenSource HW & Orderable on 

TI.com

• TI Owned Design for customer 
reference

• 3 Usecases - HW & SW for all regions
• Several SOM vendors

• Multi-Region Charging Support – 
IS015118 & GB/T & ChaDEMO

• HMI displays: LVGL, KDAB & QT

Values prop 
& differentiations

• AM62 - Fast Development w/ Turnkey solution
• AM62P – GPU for commercial
• Security – govt regulations
• 2/3x display - commercial applications 
• Low Power - standby modes

• Low-cost point 
• 3P Reference designs for EV 

Charging
• Display, Linux processor with 

UART/CAN

HW offerings
• Free development w/ Open-Source Stack
• Full turnkey solution w/ AM62, TIDA, Red Beet

• Open-Source SW/HW full solution 
optimized with single SOM vendor

• Scalable portfolio with software reuse

• Several SOM options per region 
• Fast development with 

reference designs available

Software • IS015118 compatible with Pionix
• SW Graphics: QT, KDAB, LVGL

• Ease of adoption with GB/T 
protocol

• SW Graphics: QT, LVGL

AM335xAM623/5

Combine all Benefits

AM62P
AM62L

Revolutionizing development of low cost EV Charging Solutions with

• Efficient and affordable single chip solution for secure OCPP + cloud

• Ready to deploy - scalable, multi-display options for HMI

• Easy wired and wireless connectivity for residential and commercial use-cases



AM62L – EV Charging Use Case 
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MMC1

DDR4/

LPDDR4

EMIF

USB2.0

UART

16-bit, 

1600 MT/s

MMC0
SD Card/

eMMC

Ethernet

LVDS

Ethernet

PHY

AM62L

Dual Cortex-A53

Up to 1.2 GHz

Security Acceleration
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ISO-15118 link to EV (Europe US)

Comms to EV (Asia)

Connectivity options for 
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cloud for OCCP back end 
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Measures voltage of PWM line (voltage 

level indicates State of Charge) 

CP signaling (100us resp reqmnt) 
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Reduces the heat generated by the 

relay coils
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EV Connection – European/US

EV Connection – Asia



Flexible processor development model for EVSE 

Programming model support both Open Source and Proprietary stacks

Linux

V2G EVSE

TCP/IPv6

SAL

TLS

EVSE

LVDSSDIO

OCPP

Eth UART

LVDS/DPI/DSI UI

QCA7x/SLAC

Sevenstax Stack

Peripherals

Carmedia Labs stack

USB

Display

SPI

HTTPS

TCP/IPv6

SW Block Diagram with Proprietary 3P stacks

Linux

EVSE

LVDSSDIO Eth UART

LVDS/DPI/DSI UI

Peripherals

USB

Display

SPI

SW Block Diagram with Open Source stacks

• Ease to use, production ready ISO15118 and OCPP off the 

shelf stacks from TI 3P ecosystem for integration

• Commercially supported with TI ecosystem partners by direct 

engagement with customer 

• Open Source Solution with Pionix & LF Energy

• Free of cost, out of the box evaluation with TI Linux BSP & EV 

Charging refrence design

• Flexible framework allowing for use of open source components with 

option to replace with commercial 3P solutions through plugin wrappers



OCPP

Linux

Energy mgmt

ISO 15118

HW Drivers

Limited control →

Proprietary 
features - USP

Open Source 
Linux

LF Energy 
EVerest

Community

Linux Foundation project

5-10x growth year-over-year
> 50 contributing organizations

Every ~ 10 min new commits

EVerest is most active project in LF Energy

Charging Station Software Stack

Ecosystem

~ 400k chargers 
expected in the field 
end of 2025 

Apache 2.0 -
commercial-friendly 
open source
license

Modular microservice 
architecture

Modern C++ (and RUST)

OCPP 1.6 / 2.0 / 2.0.1
ISO 15118-2/-20 (AC+DC) 
DIN SPEC 70121
IEC 61851 / SAE J1772
and more …..

Interoperability

Tested by:

● The community
● Vendors using EVerest
● CPMS Vendors develop 

against EVerest
● Car OEMs test at early stage 

against EVerest

is the leading Open Source EV Charger Firmware stack, aiming to run on every Smart 
Charger in the World



Limited control →

Pionix Services - Experts in EV charging

Starter Package - Quick Project Kick-Off & Scoping
Time & Material - Fair and transparent, hourly billed
Retainer based - Long term engagements

Driver & Framework Development
Consulting & Requirements
Hardware Bring-up & Ports
Certification & Compliance
Lifecycle & Maintenance
Workshops & Training

Compatible with the latest EVerest
Accelerating development & testing
Connect to prototypes via securely managed SSH 
via the cloud

Enabling efficient configuration & 
OTA updates 
Operational oversight for deployed fleets

Pionix is the #1 partner for the EVerest and EV charging industry

Pionix Cloud - The manufacturer backend 

# 1 experts in EVerest & EV Charging worldwide

Initiated the LFE EVerest Project
Spearheading the community from the start

75+ manyears in EV charging and EVerest

Vast field of expertise -
from HW to SW to Cloud

Proven industry experience
Trusted by major global EV charger manufacturers

Contact us

Email: contact@pionix.com

Link to General Introduction to EVerest Webinar:
https://youtu.be/JZkzoGCZs5k 

Link to Linux Foundation Energy EVerest Project page:
https://lfenergy.org/projects/everest/

mailto:contact@pionix.com
https://youtu.be/JZkzoGCZs5k
https://lfenergy.org/projects/everest/


Getting started with TI's Open Source Development Platform for EV Chargers 
Our validated and tested reference designs, advanced simulation, development tools and software development kits (SDKs) remove 

barriers to quickly take you from concept to prototype and production

Academies for Training Development & Demos Software & SDK

• Product & Device 

Academy: Guides and 

trainings designed to simplify 

and accelerate development

• Multicore Academy: Guides 

and best practices for 

implementing multicore 

systems.

• TI Developer Zone: Tools, 

software, and training to easily 

develop code

• TI Resource Explorer (Tirex): 

Access to demos, code 

examples, and documentation

• Code Composer Studio: IDE 

for TI ARM processors

• SysConfig: Simplify Hardware 

& Software Configurations

Easy access & convenient code 

development with 

comprehensive SDKs

• Linux: AM623/5 , AM62L

• FreeRTOS: AM623/5, AM62L

• EVerest SW : PIONIX Open 

Source Software Stack

https://dev.ti.com/
https://dev.ti.com/tirex/explore/node?node=AAz9Dxht0WlNjAge02XsaQ
https://dev.ti.com/tirex/explore/node?node=AAz9Dxht0WlNjAge02XsaQ
https://dev.ti.com/tirex/explore/node?node=AAz9Dxht0WlNjAge02XsaQ
https://dev.ti.com/tirex/explore/node?node=A__AVhI1OGxtpwxLD2A3l8n8g__AM62-ACADEMY__uiYMDcq__LATEST
https://dev.ti.com/tirex/explore/node?node=A__AVhI1OGxtpwxLD2A3l8n8g__AM62-ACADEMY__uiYMDcq__LATEST
https://dev.ti.com/
https://dev.ti.com/
https://dev.ti.com/tirex/explore/node
https://dev.ti.com/tirex/explore/node
https://www.ti.com/tool/CCSTUDIO
https://www.ti.com/tool/CCSTUDIO
https://www.ti.com/tool/SYSCONFIG
https://www.ti.com/tool/SYSCONFIG
https://www.ti.com/tool/PROCESSOR-SDK-AM62X
https://www.ti.com/tool/download/AM62L-LINUX-SDK
https://www.ti.com/tool/PROCESSOR-SDK-AM62X
https://www.ti.com/tool/download/AM62L-FREERTOS-SDK/11.00.00.05
https://www.ti.com/tool/PIONX-3P-SW-EVSE
https://www.ti.com/tool/PIONX-3P-SW-EVSE


Getting started with TI's Open Source Development Platform for EV Chargers 
Our validated and tested reference designs, advanced simulation, development tools and software development kits (SDKs) remove 

barriers to quickly take you from concept to prototype and production

Support 3rd Party EcosystemEV Charging Resources

• E2E Forums: Get 

technical support from our 

engineers available 24/7

• Your go-to source for 

help throughout every 

step of the design 

process for EVSE

• TI Partner Directory: 

Discover our partners, 

offering specialized products 

and services to help you get 

to market faster. 

• Explore our Third Party 

Partner O/S offering

• TIDA-010939: Electric 

vehicle supply equipment 

front-end controller 

reference design

• Detailed schematic 
diagram for design layout 
and components

https://e2e.ti.com/search?q=AM625&category=forum
https://e2e.ti.com/search?q=AM625&category=forum
https://www.ti.com/design-development/partner-directory.html
https://www.ti.com/design-development/partner-directory.html
https://www.ti.com/tool/PROCESSORS-3P-SEARCH
https://www.ti.com/tool/PROCESSORS-3P-SEARCH
https://www.ti.com/tool/PROCESSORS-3P-SEARCH
https://www.ti.com/tool/TIDA-010939
https://www.ti.com/tool/TIDA-010939
https://www.ti.com/tool/TIDA-010939
https://www.ti.com/tool/TIDA-010939
Schematic%20—%20TIDA-010939
Schematic%20—%20TIDA-010939
Schematic%20—%20TIDA-010939


Question?
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IMPORTANT NOTICE AND DISCLAIMER
TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE 
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS” 
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY 
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD 
PARTY INTELLECTUAL PROPERTY RIGHTS.
These resources are intended for skilled developers designing with TI products. You are solely responsible for (1) selecting the appropriate 
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable 
standards, and any other safety, security, regulatory or other requirements.
These resources are subject to change without notice. TI grants you permission to use these resources only for development of an 
application that uses the TI products described in the resource. Other reproduction and display of these resources is prohibited. No license 
is granted to any other TI intellectual property right or to any third party intellectual property right. TI disclaims responsibility for, and you fully 
indemnify TI and its representatives against any claims, damages, costs, losses, and liabilities arising out of your use of these resources.
TI’s products are provided subject to TI’s Terms of Sale, TI’s General Quality Guidelines, or other applicable terms available either on 
ti.com or provided in conjunction with such TI products. TI’s provision of these resources does not expand or otherwise alter TI’s applicable 
warranties or warranty disclaimers for TI products. Unless TI explicitly designates a product as custom or customer-specified, TI products 
are standard, catalog, general purpose devices.
TI objects to and rejects any additional or different terms you may propose.
IMPORTANT NOTICE

Copyright © 2025, Texas Instruments Incorporated

Last updated 10/2025

https://www.ti.com/legal/terms-conditions/terms-of-sale.html
https://www.ti.com/lit/pdf/SZZQ076
https://www.ti.com
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