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1   Introduction

This document intends to help you migrate a hardware platform from a TI TMS320F280013x microcontroller
(MCU) to an NXP MCX A34x MCU. It introduces the MCX A34x development and tool ecosystem, core
architecture, peripheral considerations, and Software Development Kit (SDK).

The document highlights the key features of the NXP MCX A34x MCUs and compares them with the features
of the TI TMS320F280013x MCUs. The document mentions the MCX A344 and MCX A346 MCUs as example
MCX A34x MCUs.

2   MCX A34x MCU overview

An MCX A34x mixed-signal MCU is based on an Arm Cortex‑M33 core running at speeds of up to 180 MHz.
The MCX A344 MCU offers 256 KB of flash memory and 64 KB of RAM. The MCX A346 MCU offers 1024 KB
of flash memory and 256 KB of RAM.

An MCX A34x MCU provides a rich set of serial peripherals and is optimized for high performance. It supports
motor-control applications by providing features, such as eFlexPWM, eQDC, AOI, ADC, MAU, and SmartDMA.
To help optimize and accelerate embedded system development, the MCX A34x devices are supported by
MCUXpresso Developer Experience.

3   Comparison between TMS320F280013x and MCX A34x MCUs

Table 1 compares the features of the TMS320F280013x and MCX A34x MCUs.

Feature TMS320F2800137 MCX A343/344 MCX A345/346

Core • Digital Signal Processor (DSP)
core with Floating Point Unit
(FPU) and Trigonometric Math
Unit (TMU)

• Core frequency: 120 MHz

• Arm Cortex-M33 core with DSP
and FPU

• Core frequency: 180 MHz

• Arm Cortex-M33 core with DSP
and FPU

• Core frequency: 180 MHz

Math
accelerator

TMU Math Acceleration Unit (MAU) MAU

Supply voltage 1.9 V to 3.6 V 1.71 V to 3.6 V 1.71 V to 3.6 V

Temperature -40 °C to +125 °C -40 °C to +125 °C -40 °C to +125 °C

Flash memory 64/128/256 KB 128/256 KB 512/1024 KB

Data flash
support

No No No

I-bus cache 4 KB 8 KB 8 KB

RAM 36 KB 32/64 KB 128/256 KB

SRAMX Not supported 8 KB 8 KB

Maximum
GPIOs

38 55 (LQFP64) / 86 (LQFP100) 114

Analog • Two 12-bit ADCs (each with
one sample-and-hold circuit),
supporting a 4 MS/s conversion
rate

• Two 16-bit SAR-ADCs,
supporting a 3.2 MS/s
conversion rate in 16-bit mode
and a 4 MS/s conversion rate in
12-bit mode

• Four 16-bit SAR-ADCs,
supporting a 3.2 MS/s
conversion rate in 16-bit mode
and a 4 MS/s conversion rate in
12-bit mode

Table 1. Comparison between TMS320F280013x and MCX A34x MCUs
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Feature TMS320F2800137 MCX A343/344 MCX A345/346
• One windowed comparator

(CMPSS) with internal 12-bit
DAC

• Three windowed comparators
(CMPSS_LITE) with internal
9.5-bit DAC

• Three comparators with 8-
bit internal Digital-to-Analog
Converter (DAC)

• Three OPAMPs

• Three comparators with 8-bit
internal DAC

• One 12-bit DAC
• Four OPAMPs

PWM 14-channel PWM output: Seven
ePWMs

24-channel PWM output: Two
eFlexPWMs, each having four
submodules

24-channel PWM output: Two
eFlexPWMs, each having four
submodules

Other timers • Three 32-bit CPU timers
• Two 16-bit Enhanced Capture

(eCAP) modules
• One Enhanced Quadrature

Encoder Pulse (eQEP) module
• One 8-bit windowed watchdog

timer

• Three 32-bit CTimers
• One 32-bit wake timer
• One 24-bit Windowed

Watchdog Timer (WWDT)
• One 32-bit Low-Power Timer

(LPTMR)
• One 31-bit Micro-Tick (UTICK)

timer
• One 42-bit OS event timer
• One Real-Time Clock (RTC)

timer
• One Frequency Measurement

(FREQME) timer

• Five 32-bit CTimers
• One 32-bit wake timer
• One 24-bit WWDT
• One 32-bit LPTMR
• One 31-bit UTICK
• One 42-bit OS event timer
• One RTC timer
• One FREQME timer

Communication • One Controller Area Network
(CAN) port

• Two Inter-Integrated Circuit
(I2C) interfaces

• One Serial Peripheral Interface
(SPI)

• Three Serial Communication
Interfaces (SCIs)

• One Flexible Data Rate CAN
(FlexCAN) interface with
Flexible Data Rate (FD)

• Four Low-Power Universal
Asynchronous Receiver/
Transmitter (LPUART)
interfaces

• Two Low-Power Inter-integrated
Circuit (LPI2C) interfaces

• Two Low-Power Serial
Peripheral Interfaces (LPSPIs)

• One FlexCAN interface with FD
• Six LPUART interfaces
• Four LPI2C interfaces
• Two LPSPI interfaces

Table 1. Comparison between TMS320F280013x and MCX A34x MCUs...continued

4   Hardware and software ecosystem comparison

To help you quickly begin with your hardware designs, MCX A34x MCUs are supported by an extensive
hardware and software ecosystem, which includes reference designs and code examples.

4.1  Hardware ecosystem
You can evaluate MCX A34x motor control functionality using NXP developed Freedom hardware platforms,
such as FRDM-MCXA346 or FRDM-MCXA344. Figure 1 shows an example motor control demo block diagram
involving the following hardware components:

• One NXP FRDM-MCXA346 board
• One dual-motor adapter board
• Two NXP FRDM-MC-LVPMSM boards
• Two 3-phase PMSM motors

Note:  For more details on this motor control demo, refer to https://www.nxp.com/doc/AN14717.
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Figure 1. Example motor control demo block diagram

Figure 2 shows the FRDM-MCXA346 board.

Figure 2. FRDM-MCXA346 board

4.2  Software ecosystem
Table 2 compares the software ecosystem of the TMS320F280013x and MCX A34x MCUs.
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Feature TMS320F280013x MCX A34x

IDE (first-party) CCS (available as a free
download)

MCUXpresso IDE (available as a free
download)

IDE (third-party) Not applicable • IAR
• Keil
• Arm GCC

Software configuration SysConfig tool MCUXpresso Config Tools

Display / demo GUI editor Not applicable FreeMASTER

Table 2. Software ecosystem comparison between TMS320F280013x and MCX A34x MCUs

4.2.1  MCUXpresso SDK

The MCUXpresso Software Development Kit (SDK) is a comprehensive software enablement package for
Arm Cortex‑M–based NXP devices, including general‑purpose, crossover, and wireless‑enabled MCUs. It
is designed to simplify and accelerate application development on these devices. The MCUXpresso SDK
includes production‑grade software, optional integrated RTOS, integrated enabling technologies (stacks and
middleware), and reference software. Partner middleware and software can be integrated with the MCUXpresso
SDK via custom west manifests or Open‑CMSIS‑Packs.

To ensure high quality, the MCUXpresso SDK is analyzed with Coverity® static analysis tool from Synopsys.
Custom SDK packages are available as custom archives or west manifests, based on your selection of MCU,
evaluation board, and optional software components.

To accelerate software development, the MCUXpresso SDK provides many examples and middleware. Figure 3
shows the MCUXpresso SDK Builder page.
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Figure 3. MCUXpresso SDK Builder page

4.2.2  CCS IDE versus MCUXpresso IDE

Similar to the Code Composer Studio (CCS) IDE from TI, NXP provides an easy-to-use integrated development
environment for its Arm Cortex-M core based MCUs: MCUXpresso IDE. This Eclipse‑based IDE supports C/C+
+ development and provides advanced editing, compilation, and debugging features, including:

• MCU‑specific debug views
• Code trace and profiling
• Multicore debugging
• Integrated configuration tools

The MCUXpresso IDE supports debug connections for NXP general‑purpose, crossover, and wireless‑enabled
MCUs on EVKs and custom boards. The debug connections are supported with optimized open source and
commercial probes from NXP, PEmicro, and SEGGER.

4.2.3  SysConfig tool versus MCUXpresso Config Tools

The MCUXpresso Config Tools software is an integrated suite for system configuration that guides developers
from evaluation to production software development. It is similar to the SysConfig tool from TI. The tools in
MCUXpresso Config Tools are optimized for NXP Arm Cortex‑M MCUs, including general‑purpose, crossover,
and wireless‑enabled devices. They help build custom SDKs and generate initialization C code or register
values for pins, clocks, and peripherals.

For the best experience, the MCUXpresso Config Tools software is integrated with the MCUXpresso IDE and
the MCUXpresso SDK Builder. Runtime software and tools are complimentary, and the source code (assembly
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and C) is provided under permissive open source licenses. Support is available through the MCUXpresso
Config Tools Community Forum.

Figure 4 shows an example of using MCUXpresso Config Tools configuration tools from MCUXpresso IDE.

Figure 4. Using configuration tools from MCUXpresso IDE

The other approach is to use a standalone Config Tools project (.mex file). This project file is also present in
projects generated by the MCUXpresso SDK in the MCUXpresso IDE. It provides the same functionality as the
integrated tools and generates source files in the board folder under the project path.

Figure 5 shows an example standalone Config Tools project.
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Figure 5. Example standalone Config Tools project

4.3  Debug tools
MCU-Link is a debug probe architecture jointly developed by NXP and Embedded Artists. It can be configured
to support different debug feature options.

The MCU-Link architecture is used in:

• Standalone debug probes, such as MCU-Link Pro
• Onboard debug probes implemented on NXP evaluation boards, such as FRDM-MCXA346. The onboard

implementation of MCU-Link is referred to as MCU-Link OB.

In the FRDM-MCXA346 board, the MCU-Link architecture is based on the NXP LPC55S16 MCU, which is
based on an Arm Cortex-M33 core. The board implements a subset of the MCU-Link architecture features. For
more details on the MCU-Link architecture, visit the MCU-Link Debug Probe Architecture page.

The MCU-Link OB on the FRDM-MCXA346 board is factory-programmed with the firmware based on the
NXP CMSIS-DAP protocol. The firmware also supports all other features supported in the hardware. A
custom version of the J-Link firmware is also available to make the MCU-Link OB compatible with J-Link LITE.
However, this firmware version only supports limited features, including debug/SWO and VCOM.

5   Migrating to MCX A34x

Migrating an application to the MCX A34x MCU involves the following major steps:

1. First, select a suitable MCX A34x MCU, for example, MCX A346.
2. Next, create a project using an SDK example in MCUXpresso Config Tools or MCUXpresso IDE.

MCUXpresso Config Tools can be used to configure inputs/outputs, clocks, and peripherals.
3. Then, port the application software to this project.
4. Finally, debug the project using an MCU‑Link probe or a J‑Link probe.
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Figure 6 shows a flowchart explaining the MCX A34x migration process.

Start
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Learn MCX A34x software,
driver library, and

system configuration 
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Figure 6. MCX A34x migration process

Figure 7 shows an example of debugging an MCX A34x MCU in the MCUXpresso IDE.
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Figure 7. Debugging an MCX A34x MCU in MCUXpresso IDE

6   Core architecture comparison

This section contains the following subsections:

• Section 6.1 "Flash memory"
• Section 6.2 "Embedded SRAM"
• Section 6.3 "Clocks"

6.1  Flash memory
The MCX A344 MCU provides 256 KB flash memory, which is divided into 32 sectors of 8 KB each. The
MCX A346 MCU provides 1024 KB flash memory, which is divided into 128 sectors of 8 KB each. Each MCU
supports an Error-Correcting Code (ECC) on every 128 bits of the flash memory. Each MCU has a Flash
Memory Controller (FMC), which implements a 128-bit entry buffer and a 128-bit prefetch buffer for faster flash
access.

The TMS320F280013x MCU provides 256 KB flash memory with ECC support. The flash memory is divided
into 128 sectors of 2 KB each.

6.2  Embedded SRAM
The MCX A344 MCU includes 64 KB SRAM and supports running critical code from RAM. The MCX A346 MCU
provides 256 KB SRAM, enabling better performance for applications, such as motor control.

Table 3 compares the SRAM features of the TMS320F280013x and MCX A34x MCUs.
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Feature TMS320F2800137 MCX A344 MCX A346

SRAM memory • M0 RAM: 1 KW x 16
• M1 RAM: 1 KW x 16
• PieVectTable: 256 W x

16
• LS0 RAM: 8 KW x 16
• LS1 RAM: 8 KW x 16

• SRAM X0: 8 KB 32-bit RAM
• SRAM X1: 8 KB 32-bit RAM
• SRAM A0: 8 KB 32+7-bit

ECC RAM
• SRAM A1: 8 KB 32-bit RAM
• SRAM B0: 16 KB 32-bit RAM
• SRAM C0: 16 KB 32-bit RAM

• SRAM X0: 8 KB 32-bit RAM
• SRAM X1: 8 KB 32-bit RAM
• SRAM A0: 8 KB 32+7-bit ECC

RAM
• SRAM A1: 4 KB 32-bit RAM
• SRAM A2: 4 KB 32-bit RAM
• SRAM A3: 16 KB 32-bit RAM
• SRAM A4: 32 KB 32-bit RAM
• SRAM B0: 32 KB 32-bit RAM
• SRAM B1: 32 KB 32-bit RAM
• SRAM C0: 32 KB 32-bit RAM
• SRAM C1: 32 KB 32-bit RAM
• SRAM C2: 32 KB 32-bit RAM
• SRAM C3: 16 KB 32-bit RAM

Zero wait states at
maximum CPU

Yes Yes (SRAM X) Yes (SRAM X)

Table 3. SRAM comparison between TMS320F280013x and MCX A34x MCUs

6.3  Clocks
For the MCX A34x devices, the System Clock Generator (SCG) module is the core of the clock architecture.
The SCG module manages multiple clock sources distributed to the CPU platform, memory modules, and
peripheral modules. A peripheral module uses an interface clock for CPU/DMA access to its registers.
Sometimes, a peripheral module also has a functional clock for its primary timing function. For example, a
functional clock can source the baud rate of a serial peripheral or drive the counter of a timer peripheral.

The SCG module controls the on‑chip clock sources, including the 8–50 MHz System Oscillator (SOSC),
FRO180M, and FRO12M. It also generates functional clock sources for peripherals. A clock multiplexer is
implemented in SCG‑Lite to select the source for main_clk from the following:

• Up to 50 MHz SOSC
• FRO180M
• FRO12M
• FRO16k
• SCG SPLL as one source

A clock monitor is implemented for SOSC. When enabled, FRO12M monitors the SOSC clock. FRO12M
derives a 1 MHz clock, which is always ON in Active and Sleep modes.

Figure 8 shows the clock configuration for an MCX A34x MCU.
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Figure 8. Clock configuration for an MCX A34x MCU

The TMS320F280013x clock architecture differs from the clock architecture of an MCX A34x MCU. In the
TMS320F280013x MCU, all the clocks are derived from one of the following clock sources:

• Primary Internal Oscillator (INTOSC2)
• Backup Internal Oscillator (INTOSC1)
• Auxiliary Clock Input (AUXCLKIN)
• External Oscillator (XTAL)

The TMS320F280013x MCU supports a 10–20 MHz input clock crystal, whereas the MCX A34x MCU supports
an 8–50 MHz input clock crystal.

For clock configuration of the TMS320F280013x MCU, refer to the TMS320F280013x data sheet available at
https://www.ti.com/lit/ds/symlink/tms320f2800137.pdf.

7   Digital peripheral comparison

This section contains the following subsections:

• Section 7.1 "GPIO"
• Section 7.2 "UART"
• Section 7.3 "CAN/SPI/I2C"
• Section 7.4 "Timers"
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7.1  GPIO
The MCX A344 and MCX A346 MCUs offer up to 86 and 114 General-Purpose Input/Output (GPIO) pins. The
GPIO pins support the following modes:

• Push-pull
• Open drain with pull-up/pull-down

The TMS320F280013x MCU offers up to 38 GPIO pins.

Table 4 compares the GPIO features of the TMS320F280013x and MCX A34x MCUs.

Feature TMS320F2800137 MCX A344 MCX A346

Output modes • Push-pull
• Open drain with pull-up

• Push-pull
• Open drain with pull-up/

pull-down

• Push-pull
• Open drain with pull-up/

pull-down

GPIO speed selection 6 ns rise time and 6 ns fall
time for medium I/O pins

• 0.8 ns rise time and 4 ns
fall time for medium I/O
pins

• Fast slew rate

• 0.8 ns rise time and 4 ns
fall time for medium I/O
pins

• Fast slew rate

High-drive GPIO 20 mA 20 mA 20 mA

Input modes • Floating
• Pull-up
• Analog

• Floating
• Pull-up/pull-down
• Analog

• Floating
• Pull-up/pull-down
• Analog

Atomic bit set and reset support No Yes Yes

Wake-up support GPIO pin GPIO pin interrupt GPIO pin interrupt

Support for GPIOs controlled by
DMA

No Yes Yes

Support for user-controlled input
filtering

Yes Yes Yes

Table 4. GPIO feature comparison between TMS320F280013x and MCX A34x MCUs

7.2  UART
Both MCX A34x and TMS320F280013x provide peripherals for asynchronous communication. MCX A34x
supports Universal Asynchronous Receiver/Transmitter (UART) based debugging with the FreeMASTER GUI
tool.

Table 5 compares the UART features of the TMS320F280013x and MCX A34x MCUs.

Feature TMS320F2800137 MCX A344 MCX A346

Support for hardware flow control No Yes Yes

Support for continuous communication using
DMA

No Yes Yes

Support for single-wire, half-duplex
communication

No Yes Yes

Data length 1-bit – 8-bit 7/8/9/10-bit 7/8/9/10-bit

Tx/Rx FIFO depth 16-level 256-level 256-level

IrDA support No Yes Yes

Table 5. UART feature comparison between TMS320F280013x and MCX A34x MCUs
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Feature TMS320F2800137 MCX A344 MCX A346

Local Interconnect Network (LIN) support No Yes Yes

Table 5. UART feature comparison between TMS320F280013x and MCX A34x MCUs...continued

7.3  CAN/SPI/I2C
MCX A34x provides a Controller Area Network (CAN) interface, which is similar to that of TMS320F280013x.
For Serial Peripheral Interface (SPI) and Inter-Integrated Circuit (I2C), MCX A34x offers a more flexible
configuration and can support all TMS320F280013x use cases.

7.4  Timers
This section contains the following subsections:

• Section 7.4.1 "CPU timer / CTimer"
• Section 7.4.2 "ePWM/eFlexPWM"
• Section 7.4.3 "eQEP/eQDC"
• Section 7.4.4 "WWDT"

7.4.1  CPU timer / CTimer

The MCX A344 and MCX A346 MCUs provide three and five 32-bit CTimers, respectively. A CTimer acts similar
to a CPU timer of the TI TMS320F280013x MCU and has some additional functions, such as Pulse Width
Modulation (PWM) and capture. TMS320F280013x provides three CPU timers.

Table 6 compares the CPU timer / CTimer features of the TMS320F280013x and MCX A34x MCUs.

Feature TMS320F2800137 MCX A344 MCX A346

Resolution 32-bit 32-bit 32-bit

PWM mode Not supported Edge Aligned Edge Aligned

Capture support No Yes Yes

Compare support No Yes Yes

One-shot support No Yes Yes

Operating power modes Not supported • Normal mode
• Sleep mode
• Deep-Sleep mode

• Normal mode
• Sleep mode
• Deep-Sleep mode

Programmable prescaler Yes Yes Yes

Support for events or interrupts Yes Yes Yes

Support for auto reload functionality Yes Yes Yes

Support for Shadow Register mode Yes Yes Yes

Table 6. CPU timer / CTimer comparison between TMS320F280013x and MCX A34x MCUs

7.4.2  ePWM/eFlexPWM

MCX A34x provides two Enhanced Flex Pulse Width Modulator (eFlexPWM) modules with four submodules
each, supporting up to 16 PWM outputs with dead‑time insertion. Each submodule can control a single
half‑bridge power stage with fault channel support. An eFlexPWM module is used for the motor control and
power conversion applications.
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eFlexPWM acts similar to ePWM of the TI TMS320F280013x MCU. TMS320F280013x provides seven ePWM
modules supporting up to 14 PWM outputs.

Table 7 compares the ePWM/eFlexPWM features of the TMS320F280013x and MCX A34x MCUs.

Feature TMS320F2800137 MCX A344 MCX A346

Resolution 16-bit 16-bit 16-bit

Operating power modes • Center mode
• Edge Aligned mode
• Asymmetrical mode

• Center mode
• Edge Aligned mode
• Asymmetrical mode

• Center mode
• Edge Aligned mode
• Asymmetrical mode

Capture support No, it uses eCAP modules. Yes Yes

Compare support Yes Yes Yes

One-shot support Yes Yes Yes

Programmable pre-scalar
support

Yes Yes Yes

Shadow register mode
support

Yes Yes Yes

Support for events or
interrupts

Yes Yes Yes

Fault event mechanism
support

Yes Yes Yes

Support for auto reload
functionality

Yes Yes Yes

Table 7. ePWM/eFlexPWM comparison between TMS320F280013x and MCX A34x MCUs

7.4.3  eQEP/eQDC

MCX A34x provides two Quadrature Decoder (eQDC) modules. An eQDC module interfaces with position and
speed sensors used in industrial motor-control applications. It accepts five input signals—PHASEA, PHASEB,
INDEX, TRIGGER, and HOME—and decodes shaft position, revolution count, and speed.

eQDC acts similar to the Enhanced Quadrature Encoder Pulse (eQEP) module of a TI TMS320F280013x MCU.

Table 8 compares the eQEP/eQDC features of the TMS320F280013x and MCX A34x MCUs.

Feature TMS320F2800137 MCX A344 MCX A346

Input filters Yes Yes Yes

Position counter resolution 32-bit 32-bit 32-bit

Position difference resolution 32-bit 16-bit 16-bit

Non-rotating detection Yes Yes Yes

Defined position detection Yes Yes Yes

Maximum count frequency 120 MHz 90 MHz 90 MHz

Table 8. eQEP/eQDC comparison between TMS320F280013x and MCX A34x MCUs
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7.4.4  WWDT

A Windowed Watchdog Timer (WWDT) can be programmed to reset or interrupt an MCU if the MCU (or its core)
is stuck in an infinite loop or is executing unintended code. If the application fails to service the watchdog within
the predefined window, a watchdog reset is generated (if enabled).

MCX A34x provides one 24-bit windowed watchdog timer, whereas TMS320F280013x provides one 8-bit
windowed watchdog timer.

Table 9 compares the WWDT features of the TMS320F280013x and MCX A34x MCUs.

Feature TMS320F2800137 MCX A344 MCX A346

Window mode support Yes Yes Yes

Interval timer mode support No Yes Yes

LFCLK source support No (INTOSC1) Yes Yes

Support for interrupts Yes Yes Yes

Counter resolution 8-bit 24-bit 24-bit

Clock divider support Yes Yes Yes

Table 9. WWDT comparison between TMS320F280013x and MCX A34x MCUs

8   Analog peripheral comparison

This section contains the following subsections:

• Section 8.1 "Comparators"
• Section 8.2 "Analog-to-digital converters"
• Section 8.3 "Operational amplifiers"

8.1  Comparators
Both the NXP MCX A34x and TI TMS320F280013x device families offer integrated comparators as optional
peripherals on some devices. A Comparator (CMP) module can provide windowed-comparator functionality on
devices with multiple comparators, accept inputs from various internal and external sources, and trigger power-
mode changes or truncate/control PWM signals.

Table 10 compares the comparator features of the TMS320F280013x and MCX A34x MCUs.

Feature TMS320F2800137 MCX A344 MCX A346

Number of comparators
available

4 3 3

Number of positive and
negative inputs

• Number of positive inputs:
Up to 5

• Number of negative inputs:
Up to 5

• Number of positive inputs:
Up to 6

• Number of negative inputs:
Up to 6

• Number of positive inputs:
Up to 6

• Number of negative inputs:
Up to 6

Output routing • To ePWM XBAR
• To output XBAR

• To DMA
• To IRQ
• To CMPO

• To DMA
• To IRQ
• To CMPO

Noninverting input
sources

Supported • Multiplexed I/O pins
• OPAMPx_OUT

• Multiplexed I/O pins
• OPAMPx_OUT

Table 10. Comparator feature comparison between TMS320F280013x and MCX A34x MCUs
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Feature TMS320F2800137 MCX A344 MCX A346
• CMPx DAC • CMPx DAC

Inverting input sources Not supported • Multiplexed I/O pins
• OPAMPx_OUT
• CMPx DAC

• Multiplexed I/O pins
• OPAMPx_OUT
• CMPx DAC

Programmable hysteresis • 0: None
• 1: Set to typical hysteresis
• 2: Set to 2x of typical

hysteresis
• 3: Set to 3x of typical

hysteresis
• 4: Set to 4x of typical

hysteresis

• 0 mV
• 10 mV
• 20 mV
• 30 mV

• 0 mV
• 10 mV
• 20 mV
• 30 mV

Window comparator
configuration support

Yes Yes Yes

Operating power modes Supported • Nano-Power mode
• Low-Power mode
• High-Power mode

• Nano-Power mode
• Low-Power mode
• High-Power mode

Support for fast PWM
shutdowns

Yes Yes (through internal trigger) Yes (through internal trigger)

Input filtering support Yes Yes Yes

Output filtering support Yes Yes (through low-pass filter) Yes (through low-pass filter)

Support for output
polarity control

Yes Yes Yes

Support for interrupts Yes Yes Yes

Table 10. Comparator feature comparison between TMS320F280013x and MCX A34x MCUs...continued

8.2  Analog-to-digital converters
Both MCX A34x and TMS320F280013x include Analog-to-Digital Converter (ADC) peripherals for converting
analog signals to digital values. The MCX A344 and MCX A346 MCUs provide two and four 16-bit ADCs,
respectively. TMS320F280013x offers two 12‑bit ADCs.

Table 11 compares the ADC features of the TMS320F280013x and MCX A34x MCUs.

Feature TMS320F2800137 MCX A344 MCX A346

Resolution 12-bit 16-bit 16-bit

Conversion rate 4 MS/s • 3.2 MS/s in 16-bit mode
• 4 MS/s in 12-bit mode

• 3.2 MS/s in 16-bit mode
• 4 MS/s in 12-bit mode

Hardware
oversampling support

No Yes (128 samples) Yes (128 samples)

FIFO support No Yes (8-entry FIFO) Yes (8-entry FIFO)

ADC reference VREFH: 0.1 V – VDDA • VREFH: 0.99 V – VDDA
• VREFL: VSSAD

• VREFH: 0.99 V – VDDA
• VREFL: VSSAD

Operating power
modes

Not supported Normal / Sleep / Deep-Sleep mode Normal / Sleep / Deep-Sleep mode

Table 11. ADC feature comparison between TMS320F280013x and MCX A34x MCUs
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Feature TMS320F2800137 MCX A344 MCX A346

Number of external
input channels

Up to 21 Up to 39 Up to 82

Internal input channels Yes • Temperature
• PMC
• ATX
• Bandgap
• pmc_1vbuf_ana_1p8v

• Temperature
• PMC
• ATX
• Bandgap
• pmc_1vbuf_ana_1p8v

DMA support No Yes Yes

Number of ADCs 2 2 4

Oversampling support Not supported 1024-bit averaging multiplier 1024-bit averaging multiplier

ADC windowed
comparator unit

Digital Compare (DC)
submodule

Not supported Not supported

Table 11. ADC feature comparison between TMS320F280013x and MCX A34x MCUs...continued

8.3  Operational amplifiers
The TMS320F280013x device family does not include an integrated Operational Amplifier (OPAMP) peripheral.
When migrating to an MCX A34x device, you can use the internal OPAMPs of the MCX A34x device to replace
external discrete devices. The MCX A344 and MCX A346 MCUs provide three and four OPAMP modules,
respectively.

The features of the MCX A34x OPAMP modules are summarized in Table 12, and examples of common
OPAMP configurations are provided in the MCUXpresso SDK code examples.

Feature TMS320F2800137 MCX A344 MCX A346

Number of operational
amplifiers

0 3 4

Gain bandwidth Not applicable • 8 MHz, gain = 2
• 16 MHz, gain = 4
• 32 MHz, gain = 8
• 64 MHz, gain = 16

• 8 MHz, gain = 2
• 16 MHz, gain = 4
• 32 MHz, gain = 8
• 64 MHz, gain = 16

Amplifier configuration Not applicable General-purpose mode General-purpose mode

Input/output routing Not applicable • Internal connections to ADC
and COMP modules

• External pin routing

• Internal connections to ADC
and COMP modules

• External pin routing

Reference voltage Not applicable Not internal Not internal

Table 12. MCX A34x OPAMP module features

9   References

For more details on the MCX A34x MCU, refer to:

• MCX A34 MCU home page
• MCX A345 and A346 Reference Manual (MCXAP144M240F60RM)
• MCXA345/346 Data Sheet (MCXAP144M240F60)
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10   Acronyms

Table 13 lists the acronyms used in this document.

Acronym Description

ADC Analog-to-Digital Converter

AOI AND/OR/INVERT

CAN Controller Area Network

CCS Code Composer Studio

CMP Comparator

DAC Digital-to-Analog Converter

DC Digital Compare

DMA Direct Memory Access

DSP Digital Signal Processor

eCAP Enhanced Capture

eFlexPWM Enhanced Flex Pulse Width Modulator

eQDC Quadrature Decoder

eQEP Enhanced Quadrature Encoder Pulse

FD Flexible Data Rate

FlexCAN Flexible Data Rate CAN

FPU Floating Point Unit

GPIO General-Purpose Input/Output

FREQME Frequency Measurement

I2C Inter-Integrated Circuit

IDE Integrated Development Environment

I/O Input/output

LIN Local Interconnect Network

LPI2C Low-Power Inter-integrated Circuit

LPSPI Low-Power Serial Peripheral Interface

LPTMR Low-Power Timer

LPUART Low-Power Universal Asynchronous Receiver/Transmitter

MAU Math Acceleration Unit

MCU Microcontroller Unit

MS/s Mega samples per second

OB Onboard

OPAMP Operational Amplifier

PMSM Permanent Magnet Synchronous Motor

PWM Pulse Width Modulation/Modulator

Table 13. Acronyms
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Acronym Description

RAM Random-Access Memory

RTC Real-Time Clock

SAR Successive Approximation Register

SCI Serial Communication Interface

SCG System Clock Generator

SDK Software Development Kit

SOSC System Oscillator

SPI Serial Peripheral Interface

TMU Trigonometric Math Unit

UTICK Micro-Tick

WWDT Windowed Watchdog Timer

Table 13. Acronyms...continued

11   Revision history

Table 14 summarizes the revisions to this document.

Document ID Release date Description

AN14866 v.1.0 13 January 2026 Initial public release

Table 14. Revision history
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