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NXP DIGITAL SIGNAL CONTROLLER (DSC) 20 YEARS!
... FOCUS ON MOTOR CONTROL AND POWER CONVERSION

32-b DSC
MC56F8xxxx

32-b DSC
MC56F8xxxx

16-b DSC 16-b DSC
DSP56F8xx MC56F8xxx
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32-BIT DIGITAL SIGNAL CONTROLLERS (DSC)

Expert of Power and Motor
—for the most efficient digital power conversion and advanced motor control applications.
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56800EX Hawk V3 Core, 100 MHz of performance * Less than 0.3mA/MHz at full speed run

* FIR Filter 6x faster than ARM Cortex-M3 » Concurrent operations offer best-in-class execution times and

» The highest number of operations per cycle of any MCU in its class overall low power run rates.

* Fractional arithmetic

» Superfast interrupt
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eFlexPWM — Advanced timer with 312ps resolution CodeWarrior - Highly visual, Eclipse based IDE
+ EVTG/Cross-Bar - Directly connecting any input and/or output + MCUXpresso — IDE, SDK, CFG, SEC

with logic functions * RTCESL - Run time library for easy development
* FreeMASTER - GUI debug oscilloscope

* Processor Expert & QuickStart - GUI config tools

» High impedance cyclic ADCs to capture events real time.
» 125°C and AEC-Q100 for automotive applications

» Plenty of Reference Designs for power and motor



DIGITAL SIGNAL CONTROLLER - TARGET APPLICATIONS
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32-BIT DSC FAMILY
... FOCUS ON MOTOR CONTROL AND POWER CONVERSION

MC56F81xxx MC56F82xxx
) )

WWW.NXp.com/dsc

MC56F84xxx

MC56F83xxx *
J

Entry Level Entry Level Performance Performance
100/50MHz 100/50MHz 100MHz 100MHz
8ch Hi-Res eFlexPWM 8ch Hi-Res eFlexPWM 16¢ch Hi-Res eFlexPWM 8ch Hi-Res eFlexPWM
2x _12-b ADC w/ PGA 2x 1.25MSPS LP 12-b ADC w/ PGA 2x 3MSPS LP 12-b ADC w/ PGA 2x 3.3MSPS 12-b ADC w/ PGA
12-b DAC, 4x ACMP 2x 12-b DAC, 4x ACMP 2x 12-b DAC, 4x ACMP 12-b DAC, 4x ACMP
CAN CAN FD, USB FS+PHY CAN, 16-b SAR ADC
64K Flash 256K Flash, Dual Bank, ECC 256K Flash, 32K FlexMem
8K RAM 64K RAM 32K RAM
5V-tolerant I/O 5V-tolerant I/O 5V-tolerant I/O
-40~105C / -40~125C -40~105C / -40~125C -40~105C / -40~125C -40~105C

AEC-Q100, PPAP




DIGITAL SIGNAL CONTROLLER ROADMAP

Advanced
>160MHz

Performance

MC56F84xxx MC56F83xxx MC56F83xxx
Auto

DSC Next

MC56F80xxx

Performance I YYoRRTY T DSC, 100MHz DSC, 100MHz DSC, 100MHz
100MHz 256K+32K Flash 256K Flash, Dual Bank, ECC 256K Flash, Dual Bank, ECC 64K Flash
8ch Hi-res PWM 16ch Hi-res PWM 16ch Hi-res PWM
2x 3.3MSPS 12b ADC 2x 3MSPS 12b ADC 2x 3MSPS 12b ADC
CAN CAN-FD, USB CAN-FD, USB
AEC-Q100, PPAP
MC56F82xxx MC56F81xxx
Product Qual
DSC, 100/50MHz DSC, 100/50MHz , A
64K Flash 128K Flash ::
8ch Hi-res PWM 8ch Hi-res PWM ' i
2x 1.25MSPS 12b ADC 2x 1.5MSPS 12b ADC :i
CAN OPAMP, DSASS :/ Execution /: | Production |
v | >
Samples
2012 ~ 2018 2019 2020 2021 2022 | 2023
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« Up to 128KB Flash, 128 /64 / « Integrated two Operational « Price reduction on
32 KB option Amplifier MCS56F82xxx

- Up to 20KB RAM, running at *Dual ADC upto 1.6MSPS each ', g8,y with DSASS

the same speed as CPU » Upgraded 12C to support PMBus

« 817xx for digital power

- Added Boot ROM to support » Digital Signature Authentication

code update from UART and (DSASS) » 816xx for motor control
12C

For cost efficient digital power conversion and motor control applications
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» Up to 256KB flash with « Up to 16-ch high resolution » Temperature range: -40~105C
ECC/64KB RAM PWM with 312ps resolution (V-grade), -40~125C (M-grade)
» Dual flash bank supports live * Dual low power ADC up to « AEC-Q100 qualification, PPAP
update 3MSPS each
 Crossbar with Event Generator
» Added Boot ROM to support (EVTG) integration
code update from UART, 12C
and CAN « USB 2.0 FS OTG with PHY

* CAN-FD

Target applications: Onboard Charger (OBC), DC/DC, HVAC, Inverter, Charging Pile, LSEV etc.
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NXP DSC PERIPHERALS

User Access

« 312ps High Resolution PWM
» High Speed Cyclic ADC (low power) ‘

+ Multi-mode OPAMP APIe
 Dual bank Flash, support live update
» Event Generator (EVTG)

« Security — DSASS (Digital Signature Algorithm Hardware ﬁ

Sha256

DSASS
Security Subsystem)
Package : . 0 0
pins : * |Peripheral inputs Block @ Block 1
& XBAR | : & 128KB 128KB
Peripheral > ;
Gy = SR -
Slgnals E 3 EVTG2 i E 256KB uswapu 256KB
> EVTG3 é Before swap After swap
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REFERENCE PLATFORMS

MCS56F81000-EVK
IMC56F83000-EVK

FRDM-MC-LVBLDC
FRDM-MC-LVPMSM

FRDM-MC-LVMTR

HVP-MC3PHE EWsIHR, MHVP-56F81768+% |7+

Low-Voltage, 3-Phase
Motor Control for BLDC
and PMSM design

Enables 3-phase PMSM,
BLDC and ACIM motor
control and PFC solutions
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SW TOOLS - ALL FREE FOR 32-BIT DSC!

« IDE - CodeWarrior Development Studio for DSC v11.x (Compiler optimization ongoing!)

- License free for DSC, Eclipse Front End for industry standard interface
- Software Development Kit — MCUXpresso SDK

- Production-grade software

- Includes driver for each peripheral, transactional APls, peripheral driver usage examples, application demos, etc
« Config GUI - MCUXpresso Config Tools

- Pins, Clocks, and Peripherals tools generate initialization for custom board support.

- Much easier to config low level intricacies without having to know everything about hardware

- Config GUI - Processor Expert / QuickStart
- Processor Expert is integrated with CodeWarrior, GUI operation
- Quick Start has standalone software package.
- Much easier to config low level intricacies without having to know everything about hardware
+ Run Time Control Embedded Software Library — RTCESL
- For motor control and power conversion common APIs
- Include Math / General Function / General Motor Control / General Digital Filter / Advanced Motor Control / Power

Control library
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User
software

NXP Real Time Control
Embedded Systems

Libraries

QuickStart GUI

User Application

Unified API

AMCLIB (Advance 1 motor control)

GMCLIB
(Gen. motor
control)

PCLIB
GDFLIB
(Gen. dig.
filters)

(Power
conversion)

GFLIB

(Gen. functions)

MLIB (basic math)

+ Run-time Debugging Tool — FreeMASTER
- Non-intrusive monitoring of variables on a running system
- Oscilloscope-like display

«  PMSM/BLDC Tuning Wizard - MCAT

- FreeMASTER plugin
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- Tunning PI control parameters for sensorless PMSM motor

« 1EC60730 Safety Library
- IEC60730 Class B safety: to prevent unsafe operation of the controlled equipment

FreeMASTER + MCAT
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DSC IDE & CONFIG TOOLS ROADMAP

MCUXpresso
Config Tools

MCUXpresso
SDK

Quick Start

Processor
Expert

CodeWarrior
IDE

56F84xxx 56F82xxx 56F83xxx 56F81xxx
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- Totem-Pole Bridgeless PFC Converter Link!
- LLC Resonant Converter with Sync Rectifier [ink

- 3in1 Air-Conditioner Outdoor Unit Link:
- Refrigerator Compressor |/ k!
- Simple Servo Motor Control Solution Link!

- Micro-Step Stepper Motor Control Solution [ skl

- Sensorless FOC Washing Machine

« Y7\ www.nxp.com/dsc, 3R F 2 I K IE
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