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Performance

M33 Secure MCU
M4 + Connectivity

Secure Boot
Crypto accel

DSP
MO+

M4 - A53 - A72
4K HEVC

M4 - A53 128 GFLOPS GPU

4K HDR - Dolby
64GFLOPS GPU

M4 - A35
4K
28GFLOPS GPU

M4 - A7
CSI - LCD

LS 1012

Secure Boot
Multimedia Acceleration

LS1043

LX2160
LS 2088

16xA72
280 GFlops
100 Gbps

LS1046

8xA72
128 GFlops

4xA72 40 Gbps

58 GFlops
20 Gbps

4xA53
50 GFlops

1xA53 10 Gbps
12 GFlops
2 Gbps

M7 @ 600 MHz .

Qs Integration

Networking Acceleration

A 4
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CM7 500Mhz ~ 1GHz
W%, 400M M4/300M PQ
EZEEHEINIME
EBRE5MLE
T2{RE

DSP core
AEC-Q100

CMO0+, KV1
CM4, KV3
CmM4, Kv4a
CM7, 4*5M 12bADC 5V MCU

ECC enchance

NXP motor
control MCU
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Key Peripherals for Motor and Power Control Applications

Core Falsh/RAM Motor Control Timers ADC DAC ACMP Comms. Packages

KB
Flextimer eFlexPWM

240MHz
CM7 512/128

Dsp +FPU [l 1M/256

4 x12b
5Msps,
1 x 16bit

2 x 8ch
1x 2ch

4x with Ethernet,
6b DAC 3 x CAN

160MHz
CM4
DSP + FPU

2 x 8ch
1x 2ch

1x 12ch 4x with
/NanoEdge 6b DAC

100/120MHz
CM4
DSP + FPU

2x 8ch
2X 2ch

2x with
6b DAC

75M CMO+

H/W DIV &
SQRT

2x with
6b DAC

Y
T LA RS & PRSI K 25
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Advanced
>160MHz

Performance

Performance
100MHz

Entry
100MHz

NDA Required

56F8xxxXx

56F84xxXx 56F83xxXx 56F83xxx Auto

DSC, 100MHz
256K+32K Flash

8ch Hi-res PWM

2x 3.3MSPS 12b ADC

DSC, 100MHz

256K Flash, Dual Bank, ECC
16ch Hi-res PWM

2x 3MSPS 12b ADC

DSC, 100MHz

256K Flash, Dual Bank, ECC
16ch Hi-res PWM

2x 3MSPS 12b ADC

CAN CAN-FD, USB CAN-FD, USB
AEC-Q100, PPAP
Product Qual
56F82X XX 56F81XXX | oy

_ 56F80xxX '\ Proposal )!

DSC, 100MHz DSC, 100MHz, 128K Flash 1 1

64K Flash 8ch Hi-res PWM ::

e ;[ ]

. il 1 - —>
CAN Samzles
>
Before 2018 2019 2020 | 2021 | 2022

EXTERNAL 8



Integration

KEFmMS

I KE1xF — 168 MHz CM4, ADCs, CAN, ECC
I KE1xZ - 48/72 MHz CMO+, NXP Touch, CAN

[ KEOXZ - 40/48 MHz CMO+, Entry level

KE16Z §
KE15Z § KE15Z

KE14Z
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MO+

_ KEO6Z — CMO%, 48MHz, CAN
KEO4Z — CMO+, 48MHz

M4 s

KE18F — CM4, ECC, 3xADCs, 2xCANs
KE16F — CM4, ECC, 3xADCs, CAN
KE14F — CM4, ECC, 3xADCs

MO+

KE17Z— CMO+, 72MHz, NXP Dual Touch

KE16Z — CMO+, 48/72MHz, NXP Touch, optional CAN
KE15Z — CMO0+, 48/72MHz, NXP Touch

KE14Z — CMO+, 48/72MHz

KE13Z — CMO0+, 72MHz Low-Cost

I mT2s6x

|:| Production
D Development

KEO2Z — CMO+:, 40Mz, EEPROM

64 KB 128 KB 256 KB 512 KB

Memory Density

v

1 MB
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I.MX RT RIS =

. 52 >
S MRESTRT AN EEEBOMBIA
« Cortex-M7ESHM500M ZJ1000MHz - IRERFHIHNTE
(B MAZEY, PowerQuadiZ) . FCEHMEBPMICE, DC-DC
+ 20ns interrupt latency - YIZAENR (BGA) & WEH (LQFP) PCBigit
* Upto 1.5MB On Chip SRAM « SDRAM interface

» Up to 512KB Tightly Couple Memory

EEENE

» High Security enabled by AES-128, HAB and

ysRESEDE

« MCU ZEFRJAMLLERIAER T EfE (MCUXpresso,

On-the-fly QSPI Flash Decryption IAR, Keil)
» 2D EIZINERS 2 with Parallel CSI « Rapid and easy prototyping and development with NXP
« LCDERI%4I58 up to WXGA (1366x768) FreeRTOS, SDK, ARM mbed and the global ARM
* Audio interface with three 12S for multi-channel ecosystem
high performance audio » Single voltage input simplifies power circuit design
« Up to 3x Ethernet and 3x CANFD « Scalability to Kinetis & i.MX products

11 X
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Voice & Audio

High-end, consumer
audio devices, including
specialty equipment
such as:

Home Audio

Professional
microphone

Guitar pedals

Audio Tuners

Consumer &
Healthcare

Smart appliances
Cameras & LCDs

Mobile patient care, e.g.

infusion pump or
respirator

Blood pressure monitor

Activity and wellness
monitor

Exercise equipment
with display

Home & Building
Automation
HVAC climate control
Security
Lighting control panels
loT gateways

Thermostats

Industrial
Computing
EBS
PLCs
Factory automation
Test and measurement

HMI control assembly
line robotics

QR Readers

Barcode Scanners

Motor Control &
Power Conversion
3D printers
Thermal printers

Unmanned autonomous
vehicles

Robotic vacuum
cleaners

Drones
Stepper motor

Servo motor

12



|.MX

800+MHz

Premium

RT RYBEE - BRUEER

Cortex-M7, 32K/32K L1 289 BGA
Cortex-M4, 16K/16K L1

2MB SRAM

MIPI CSI/DSI/2D acceleration

TSN Controller

Automotive

EdgeLock™ 400A

196BGA 196BGA 196BGA 289BGA
i.MX RT1050 NXE i.MX RT1060 Nxe i.MX RT1064 NXe
510101\ g V4
Balanced Cortex-M7, 32K/32K L1 Cortex-M7, 32K/32K L1 i.MX RT1060 Cortex-M7, 32K/32K L1
512KB SRAM 1MB SRAM 4MB QSPI Flash Cortex-M4, 16K/16K L1
8/16-bit EMI (SDRAM/SRAM) 8/16-bit EMI (SDRAM/SRAM) 1MB SRAM
LCD/CSI/2D acceleration LCD/CSI/2D acceleration MIPI CSI/DSI/2D acceleration
Standard Security Standard Security EdgeLock™ 400A
144LQFP  100LQFP 100LQFP 80LQFP 144LQFP
500MHz i.MX RT1020 NXO i.MX RT1015 NXO i.MX RT1010 NXe
Entry Cortex-M7, 16K/16K L1 Cortex-M7, 16K/16K L1 Cortex-M7, 16K/8K L1 i.MX RT1020
256KB SRAM 128KB SRAM 128KB SRAM 4MB QSPI Flash
16-bit EMI (SDRAM/SRAM) Flex SPI Flex SPI
Standard Security Standard Security Standard Security
ENET, CAN, USB USB USB R
I »
2020

13



RAFBiNCM7#%

2% +3M O+ 55ER
i.MX RT1180 WZEFlash

i.MX RT1170 P |
1Ghz CM7+400M CM4 INsEEIADC

1GHz

Advanced

i.MXRT1178 | i.MXRT1150 4 IO/100pip
111 10/144pin

AEER ARSI +2R ] 2/ +4MA Eflash

0.65p/0.8p V5 ?@J
600MHz i.MX RT1050 i.MX RT1060 i.MX RT1064 ==
Balanced 512KB SRAM 1MB SRAM 512K/1M flash, 256K RAM
8/16-bit EMI (SDRAM/SRAM) e 8/16-bit EMI (SDRAM/SRAM) lepalels 4*12bit*5Msps ADC
LCD / CSI / 2D acceleration LCD / CSI / 2D acceleration 1*16bit ADC
Standard Security Standard Security BGA196

1*Enet (on KV58)

28841 1E8H, (e, 44ch PWM

FlexBUS i

i.MX RT1020 i.MX RT1015 i.MX RT1010 é
_ i

Cortex-M7, 16K/16K L1 Cortex-M7, 16K/16K L1 §§ Cortex-M7, 16K/8K L1 ;5 LQFP100/144

256KB SRAM o 128KB SRAM R 128KB SRAM = oo
16-bit EMI (SDRAM/SRAM) LQFP100/144 Standard Security LQFP100 Standard Security LQFP80
Standard Security
2018 2019 2020

SUBJECT TO CHANGE

14 VAN



RTRIEBHEFIRFFEREN DEMO

- EFautoencoder

- BRI R TR
- NERBEFZ R E

- BRI NAEE RIIX100%

- IEBUARE2KB (60->8->4->4->60)

1L

. i.MX RT1010_biz{7#ERT15usLAA

WS >8

e e e e e e e e e

kernel ‘60=5;
bias (&)

kernel "8=4)
bias (4’

kernel ‘4=4)

IEEEUEREAR bias (4.
BRLUEER
BEIREKX kernel (4x60)

bias (60!

| dense 4 |

15
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I.MX RT1050_EDEMO&EE)=E £}

= LR A Xop) |
»
TR EBFEAIBT 5! (I EHEERD)
O 112x11 24/ N A GRS
Ry o 10TWAR D2 L ..
JVPFSHFIRR ® - EREN(IEE)
<> 64x64 X /NARGIHE ——
BRI AIRY Ear A | d
e IQ:DV ALEI%
® O
10ms 30ms 100ms 300 1 3s 10
1758 18.Q1 20ms 65ms 200ms e 650ms ° 2S 6.5s °

16 Pt
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Motor Ctrl. Ref. Framework -‘]
PMSM, BLDC, ACIM, SRM

/ MCAT \

Application Config
& Set-up

PinMux Tool

Tuning Control
Parameters

Customer code

1l

ClockTool

MCUXpresso Easy-to-Use & Expert

modes

Math, Filters, Motor Control Algo library
-
> 60730 Safety

Motor Start-up ’

Fault Protection Connectivity

Real time debug

Watch & Update

Motor Parameters Applic. Specific Code — variables

Identification done by customer
Scope & Recorder

Direct Flash Write

\ FreeMASTER /

18 VAN



PMSM FOC ON MIMXRT10XX EVK- X#

PWM_AT J3-15 <> 1J24-6
PWM_AB J3-13 <> J24-3
PWM_BT J3-11 <> J24-4
PWM_BB J3-9 <> J24-5 R
PWM_CT 13-7 <> 122-6 N
PWM_CB 13-5 <> J22-3
3V3 13-4 <> ]J24-8

Design reference manual DRM148

Application note AN12214 — PMSM Field-Oriented
Control on MIMXRT10xx EVK

Application software package AN122145W

Switch 8 Boot Mode
Select Switch

< POR Reset
<-DC IN 24V

G : GNDJ3-14 <> J25-
r

<€ Debug USB

Board configuration and demo setup is fully
described in PMSMFOCRT10xxUG

Application note AN12591 — PMSM Field-Oriented Lol
Control with LCD display and controlbase on (_VOLT_DCB 227 <> 1227

—
MIMXRT10xx EVK -~ AR SR heset
RT1010 EVKFF &1

For more information go to:

PMSM FOC Demo application is available in MCUXpresso SDK

PMSM control homepage hitps://www.nxp.com/motorcontrol_pmsm.
Processor homepages: MIMXRT1020, MIMXRT1050, MIMXRT1060

EVK board homepages: MIMXRT1020-EVK, MIMXRT1050-EVK, MIMXRT1060-EVK and FRDM-MC-LVPMSM

19 VAN


http://cache.nxp.com/files/microcontrollers/doc/ref_manual/DRM148.pdf?fpsp=1&WT_TYPE=Reference%20Manuals&WT_VENDOR=FREESCALE&WT_FILE_FORMAT=pdf&WT_ASSET=Documentation&fileExt=.pdf
https://www.nxp.com/docs/en/application-note/AN12214.pdf
https://www.nxp.com/docs/en/application-note-software/AN12214SW.zip
https://www.nxp.com/docs/en/user-guide/PMSMFOCRT10xxUG.PDF
https://www.nxp.com/docs/en/application-note/AN12214.pdf
https://www.nxp.com/design/development-boards/i.mx-evaluation-and-development-boards/i.mx-rt1010-evaluation-kit:MIMXRT1010-EVK
https://mcuxpresso.nxp.com/en/select
https://www.nxp.com/motorcontrol_pmsm
https://www.nxp.com/products/processors-and-microcontrollers/arm-based-processors-and-mcus/i.mx-applications-processors/i.mx-rt-series/i.mx-rt1020-crossover-processor-with-arm-cortex-m7-core:i.MX-RT1020?tab=Documentation_Tab
https://www.nxp.com/products/processors-and-microcontrollers/arm-based-processors-and-mcus/i.mx-applications-processors/i.mx-rt-series/i.mx-rt1050-crossover-processor-with-arm-cortex-m7-core:i.MX-RT1050?tab=Documentation_Tab
https://www.nxp.com/products/processors-and-microcontrollers/arm-based-processors-and-mcus/i.mx-applications-processors/i.mx-rt-series/i.mx-rt1060-crossover-processor-with-arm-cortex-m7-core:i.MX-RT1060?tab=Documentation_Tab
https://www.nxp.com/support/developer-resources/run-time-software/i.mx-developer-resources/i.mx-rt1020-evaluation-kit:MIMXRT1020-EVK?tab=Documentation_Tab
https://www.nxp.com/support/developer-resources/run-time-software/i.mx-developer-resources/i.mx-rt1050-evaluation-kit:MIMXRT1050-EVK?tab=Documentation_Tab
https://www.nxp.com/support/developer-resources/run-time-software/i.mx-developer-resources/mimxrt1060-evk-i.mx-rt1060-evaluation-kit:MIMXRT1060-EVK?tab=Documentation_Tab
https://www.nxp.com/support/developer-resources/evaluation-and-development-boards/freedom-development-boards/mcu-boards/nxp-freedom-development-platform-for-low-voltage-3-phase-pmsm-motor-control:FRDM-MC-LVPMSM?&tab=Documentation_Tab
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