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|/ OfRRIBEIT I FIRIZELI S N SIUAERES I TSEIE, FBIEREESPLCIEESEIE, HRNEELNBEE
BIBRS485, CANZE, THEHAIE TERMIOERE EINFISE
HFEHAN imEY: 24VDC; JREL: ovDC
ELDE=LETPN BBJE / BB, +10V/0 ~ 5V/0 ~ 10V/O ~ 20mA/4 ~ 20mA
HFEHH EAE: 10 ~ 30VDC, B&E 0.5A; HKEEEE: HAJHRE/E 250VAC/220VDC
=S BBERY, -10.25V ~ 10.25V /0 ~ 10.25V /0 ~ 5.125V
ERIE PT100/200/500/1000, Ni100/120/200/500, Cu10/50
(S B/C/E/J/K/N/R/S/T BERER(B, -12mV ~ 32mV(78mV), wiLimtM=
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MCU, MKE14Z (48872Mhz CM0+, S5V{HEE, FlexlORHEEO)
MKV10/11 (75Mhz CMO+, 2*16{\ADC, FE(HBRIEES)
LPC550x (96Mhz CM33, 16{iJADC, ZOF5E, ZLitinal)

11

16{3/2447 ADC,
Pre-driver,

Low power RTC,
Full feature RTC,
GPIO expander,
CAN transceiver,
|/OLINK-Master,
Level shifter,
Load Switches,
High side switch,
Low side switch,

NAFE13388,

MC33GD3000

PCF85063A

PCF2131

8bit PCAL6408A/ 16bit PCA9555A
TJA1057/ 1043/ 1052
MC34CM3120EP,

PCA9306/ PCA9548A/ NTS0304E
NX20P3483

MC33XS2410

MC33999

PMIC, IMX6/ IMX7/ IMX8, MC34PF1510, PCA9450

PUBLIC
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https://www.nxp.com.cn/docs/en/brochure/A1UPFS.pdf

KE E3MCUM~gq

Integration

W KE1XF — 166 MHz CM4, ADCs, CAN, ECC BN KE18F - CM4, ECC, 3xADCs, 2XCANs
[N KE1xZ - 48/72 MHz CMO+, NXP Touch, CAN KE16F — CM4, ECC, 3xADCs, CAN
[ KEOXZ — 40/48 MHz CMO+, Entry level KE14F —CM4, ECC, 3xADCs

KE18F KE18F
KE16F KE16F

MO+ KE1xZ64 MCUs

KE15Z — CMO+, 48/72MHz, NXP Touch

KEO4Z — CMO+, 48MHz

v

8 KB 16 KB 32 KB 64 KB 128 KB 256 KB 512 KB

Memory Density
12 )



KV1X R&FIMCUaq

Core/System
*75MHz Cortex-M0+ with Hardware Divide & Square Root
* 4ch DMA

Memory
+16/32/64/128KB Flash
*8/16KB SRAM
*Option with FAC

Communications
Multiple serial ports + 1 FlexCAN ({pRKV11)

Analog
*2 x 8ch 16-bit ADC
*1.2Msps in 12-bit mode (835ns)
1 x12-bit DAC
*2 Xx ACMP with 6-bit DAC

Timers

*Up to 2x6¢h FlexTimer (PWM) *

*Up to 4x2ch FlexTimer (PWM/Quad Dec.)
*Low Power Timer

Other

*32-bit CRC

*Up to 54 GPIO
*1.71V-3.6V; -40 to 105C

Packages
«32QFN, *32LQFP, 48LQFP, 64LQFP

ARM Cortex-MO+
75 MHz
Debug H/W Divide &
Interfaces Square Root

Interrupt

Security
and Integrity

Analog

System

Memories

Flash

Up to 128KB

SRAM
Up to 16KB

Clocks

Timers

FlexTimers

Programmable
Delay Block

Low-Power
Timer

Communication Interfaces

HMI

GPIO

13



KV1iX Z2IG 5K E

Cortex MO+ @75MHz

Hardware Square Root & Divide Hardblock

Dual ADC Blocks sampling @ 1.2MS/s in 12b mode

4ch DMA

6¢ch FlexTimer + 2x2ch FlexTimer
Optional Additional 6¢ch FlexTimer

Integrated 6b DAC & CMP

Peripheral Interconnection

Light weight peripheral and memory configuration

Dual Watchdog

1S
~J

(P
@

oy

Fastest Cortex MO+ in the market enables PMSM motor control with a MO+ solution

More than 25% performance improvement running math intensive applications such as
Sensorless PMSM FOC algorithms

Capture current & voltage simultaneously for the most accurate result

Further improvements in performance realized through increased CPU bandwidth-

Motor control PWM generation with integrated PFC, or integrated speed sensor decoder
(incremental decoder / hall sensor)

Capability to operate a 2" motor from a single MCU

Reduce BOM costs with integrated components for over current over voltage fault detection

ADC and CMP interconnected with PWM and PDB for real time hardware control.

Enough performance for the majority of Motor Control applications, with the right amount of
memory to fit complex motor control algorithms, FlexCAN available for extended communications

IEC60730 Compliant solution

14



LPC5500 MCU SERIES ROADMAP

Product
1
(Proposal )
1 Plaing >
! - 1
1 |

Arm Arm Arm o Producion ]!
CM7 CM33 CM4 Samples

. . » /\ . » N\ D »
A\ AR » » OR A\ : AY ™,
advanced Next Generation
Integration
LPC55S6x
150 MHz Cortex-M33 with TrustZone
640KB Flash, 320KB SRAM ifi ™
' rtifi
Dual-core, PowerQuad, SDIO PSEEEIE : ;Er eee d
Balanced Advanced Security
0 ™
LPC552x/S2x psacertified LPC553x/S3x
level two 150 MHz Cortex-M33 w/ TZ
150 MHz Cortex-M33 Up to 256KB Flash, 128KB SRAM
Up to 512KB Flash, 256KB SRAM LPC551x/S1x Advanced Analog/Timers, CAN-FD
FS & HS USB, SDIO _ Opt. Advanced Security
Opt. Advanced Security 150 MHz Cortex-M33 w/ TZ
Up to 256KB Flash, 96KB SRAM
FS & HS USB, CAN-FD
Opt. Advanced Security LPC550x/S0x
Powe 96 MHz Cortex-M33 w/ TZ
o Up to 256KB Flash, 96KB SRAM
CAN-FD
Opt. Advanced Security
] | | >
2019 2020 2021 - 2022

15 A
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NXP EDGE PROCESSING PRODUCTS

M4 — A53 - A72
4K HEVC
128 GFLOPS GPU

M4 — A35/ A53

4K, HDR - Dolby
64GFLOPS GPU

A7 i.MX
3 CSl-LCD 8/8M/8X
S : 8ULP
= I.MX 6
S
o
o
M4 + Connectivity
Secure Boot
Crypto accel MK
LPC
DSC
O\) M7 @ 600 MHz
N, JN QSPI .
& W Secure Boot Integration

Multimedia Acceleration

LX2160
LS 2088
LS1046
. GO( 280 GFlops
LS 1012 N\\)\’\\ dde'd 8xA72 100 Gbps
\OG 128 GFlops
e 4xA72 40 Gbps
58 GFlops

4xA53 20 Gbps

50 GFlops
1XA53 7, Gbps

12 GFlops
2 Ghps

Networking Acceleration

A 4




IJ\iPLCE'JCPU*Ei;& SFHRINXPEBIS-ARMZ

Performance &
Integration

Performance
Efficiency

Power
Efficient

@ Robust

Industrial MCU

I.MX RT Crossover MCUs for Ultimate Real-time Performance & Integration

Kinetis K, LPC54000 MCUs & LPC5500 for Performance Efficiency

Kinetis L & K32 L MCUs for Cost-, Power-Sensitive Applications, LPC55

S08 (8-bit) and LPCB800 (32-bit) MCUs for Entry-Level Applications

KE (Industrial) & S32K (Automotive) for Safe and Reliable 5V MCU Applications
DSC/ KV for Motor Control & Digital Power; & KM for Metering Applications

o
Lo |

18



INBEPLCHICPUERBRIBAHRBINXPEBIS-RT1000

LMXRT1160  m™xe i.MX RT1170 ™ i.MX RT1180 ™=
800+MHz

Cortex-M7, 600Mhz 289BGA  Cortex-M7, 32K/32K L1 289BGA Cortex-M7, 32K/32K L1 289BGA
Premium Cortex-M4, 240Mhz Cortex-M4, 16K/16K L1 Cortex-M4, 16K/16K L1

2MB SRAM 2MB SRAM Advanced timers

8/16/32-bit EMI (SDRAM/SRAM) ' 8/16/32-bit EMI (SDRAM/SRAM) Advanced Security

MIPI CSI/DSI /2D acceleration  MP| CSI/DSI / 2D acceleration ECAT slave + TSN Switch

Automotive, Advanced Security  Automotive, Advanced Security

I.MX RT1050 Nxo i.MX RT1060 Nxo i.MX RT1064 (D i.MX RT1040 m

Cortex-M7, 32K/32K L1 196BGA Cortex-M7, 32K/32K L1 196BGA RT1060 + 4MB QSPI Flash 196BGA Cortex-M7, 32K/32K L1 169 BGA
Balanced 512KB SRAM 1MB SRAM 225BGA

512KB SRAM, 125C
8/16-bit EMI (SDRAM/SRAM) 8/16-bit EMI (SDRAM/SRAM) 8/16-bit EMI (SDRAM/SRAM)
LCD / CSl / 2D acceleration LCD / CSl / 2D acceleration LCD / 2D acceleration
Standard Security Standard Security

Standard Security
i.MX RT1020 NXP .MX RT1015 i) I.MX RT1010 St I.MX RT1024 Nxa
500MHz

Cortex-M7, 16K/16K L1  144LQFP

600MHz

Cortex-M7, 16K/16K L1 100LQFP  Cortex-M7, 16K/8K L1 80LQFP RT1020 + 4MB QSPI Flash 144LQFP
Entry 256KB SRAM 100LQFP  128KB SRAM 128KB SRAM
16-bit EMI (SDRAM/SRAM) Flex SPI Flex SPI
Standard Security Standard Security Standard Security
ENET, CAN, USB USB USB

v

2021

19 VAN
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i.MX 6QuadPlus \
i.MX 6Quad
I.MX 6DualPlus
I.MX 6Dual

I.MX 6DualLite

Pin-to-pin Compatible

I.MX 6Solo

I.MX 6SoloX

Software Compatible

I.MX 6SoloLite

I.MX 6SLL
I.MX 6UltraLite

I.MX 6ULL

i.MX 6ULZ J

20 PUBLIC

/i.MX 8 Family

Advanced Graphics, Vision & Performance

I.MX 8M Family

General Purpose
Edge Processing

I.MX 8ULP Family

Ultra Low Power with Graphics

1.MX 8X Family

Safety Certifiable &
Efficient Performance

Arm ® v8-A (32-bit/e4-bit)
I.MX 7 Family
Flexible Efficient Connectivity

I.MX 7ULP Family

Ultra Low Power with Graphics
Arm® v7-A (32-bit)

\

‘

SHANXPEIS — IMXF

1.MX 9 Series
Industrial & 10T
Edge Processing

h

P




I.MX 6 Series: Supreme Scalability and Flexibility

Leverage One Design into Diverse Product Portfolio

Scalable series of Twelve Arm-based SoC Families

Single Cortex-A Core

i.MX i.MX i.MX i. i.MX
6SoloLite 6SoloX 6DuallLite 6DualPlus

Pin-to-pin
Compatible

Dual Core Quad Core

i.MX

6UltralLite 6QuadPlus

Pin-to-pin Compatible

Pin-to-pin Compatible
Software Compatible

Expanded series for performance, power efficiency and lower BOM
A 4
4\

21 PUBLIC



I.MX 8M Famil

for Embedded C&I Applications

Product i.MX 8M Quad / QuadLite I.MX 8M Mini / Mini Lite i.MX 8M Nano / Nano Lite i.MX 8M Nano UltraLite i.MX 8M Plus
Sample / Production Production Production Production Production
Production Website — Website — Website — Website —
Main CPU 2x or 4x A53 1.5GHz, 1IMB L2 1x, 2x or 4x A53 1.8GHz, 512KB L2 | 1x, 2x or 4x A53 1.5GHz, 512KB L2 | 1x, 2x or 4x A53 1.4GHz, 512KB L2 2x or 4x A53 1.8-2GHz, 512KB L2
MCU/DSP M4 266MHz M4 400MHz M7 up to 750MHz M7 up to 750MHz M7 800MHz, HiFi4 800 MHz
DDR x16 or x32 LPDDR4/DDR4/DDR3L x16 or x32 LPDDR4/DDR4/DDR3L x16 LPDDR4/DDR4/DDR3L x16 LPDDR4/DDR4/DDR3L x16 or x32 I‘IsﬁriRé/CDCDRA'/DDR&
3D — GC7000Lite (4 shaders) 2D - GC320 GC7000UL 3D _Zg é?%ggLZJ(I)tlr_aLite
GPU (OpenGL® ES 2.1/3.0/3.1, 3D — GC NanoULTRA (OpenGL® ES 2.1/3.0/3.1, - (OpenGL® ES 2.1/3.0/3.1
™ ™ ) ) it
OpenCL™ 1.2, Vulkan) (OpenGL® ES 2.1) OpenCL™ 1.2, Vulkan) OpenCL™ 1.2, Vulkan)
Security CAAM, RDC, TrustZone CAAM, RDC, TrustZone CAAM, RDC, TrustZone CAAM, RDC, TrustZone CAAM, RDC, TrustZone
Al/ML A53, GPU (OpenCL) A53 A53, GPU (OpenCL) A53 ML Accel 2+ TOPS
SRAM 128KiB + 32KiB 256KiB + 32KiB 512KiB + 32KiB 512KiB + 32KiB 768KiB + 32KiB
Camera 2x MIPI CSI (4-lane) 1x MIPI CSI (4-lane) 1x MIPI CSI (4-lane) 1x MIPI CSI (4-lane) 2x MIPI CSI (4-lane), ISP 2 camera
. i i i i HDMI 2.0a Tx (eARC),
Display HDMI 2.0a Tx, MIPI DSI (4-lane), eDP 1x MIPI DSI (4-lane) 1x MIPI DSI (4-lane) MIPI DSI (4-lane), 1x LVDS (8-lane)
OSD Overlay 4Kp60 1080p60 1080p60 - 1080p60
HDR HDR10, HLG, Dolby Vision None None None None
Video Decode AKpBO HEVC, VP9, 4Kp30 H.264, 1080p60 HEVC, H.264, VP9, VP8 None None 1080p60 H.265, H.264, VP9, VP8

legacy codecs

Video Encode

No HW acceleration

1080p60 H.264, VP8

No HW acceleration

No HW acceleration

1080p60 H.265, H.264

Connectivity

PCle, SDIO, USB

PCle, SDIO, USB

SDIO, USB

SDIO, USB

PCle, SDIO, USB

Audio

20x I12S TDM (32b @384KHz), S/PDIF
Tx+Rx

20x 12S TDM (32b @384KHz), 8ch
PDM DMIC input), S/PDIF Tx+Rx

12x 12S TDM (32b @384KHz), ASRC,
8ch PDM DMIC input), S/PDIF Tx+Rx

12x 12S TDM (32b @384KHz), ASRC,
8ch PDM DMIC input), S/PDIF Tx+Rx

18x 12S TDM (32b @384KHz), ASRC, 8ch
PDM DMIC input), S/PDIF Tx+Rx

Expansion 1/0

2x USB3.0, 2x PCle Gen 2

2x USB2.0, 1x PCle Gen 2

1x USB2.0

1x USB2.0

2x USB 3.0 Type C,
1x PCle Gen 3

Network, 1x Enet, 2x SD/eMMC, 1x Enet, 3x SD/eMMC, 1x Enet, 3x SD/eMMC, 1x Enet, 3x SD/eMMC, 1x Enet, 1x TSN Enet, 2x CAN-FD, 3x
Storage MLC/SLC NAND MLC/SLC NAND MLC/SLC NAND MLC/SLC NAND SD/eMMC, MLC/SLC NAND
Process 28nm 14nm FinFET 14nm FinFET 14nm FinFET 14nm FinFET

2|Package 17x17mm, 0.65p (no microvias) 14x14mm, 0.5p (no microvias) 14x14mm, 0.5p (no microvias) 11x11mm, 0.5p (no microvias) 15x15mm, 0.5p (no microvias)

In Production



http://www.nxp.com/imx8m
http://www.nxp.com/imx8mmini
http://www.nxp.com/imx8mnano
http://www.nxp.com/imx8mnano
http://www.nxp.com/imx8mplus

RECOMMENDED MCUS FOR GRAPHICS

1 i.MX RT500 i.MX RT117x

8 Cortex-M33 200MHz + Fusion F1 DSP
g 5MB SRAM

E For G-LCD with RGB controller or MIPI-DSI, 2D Accl, OpenVG-Lite, SDMA (z:oMrtBe;(r;’\:,\;Up to 1GHz + M4 400MHz
5 8 M I PI‘DSI, SUCh a 800X600, FlexIO supporting 8080 Interface 8/16/32-bit EMI (SDRAM/SRAM)
T ) G-LCD Interface, 2D Accl, OpenVG
g = 1024x768, or 12180x800, RGB-24b LVMX RT1052, RT1062/1064 RGB IF, MIPI-DSI, M|
= ’ ’ Cortex-M7 Up to 600MHz 1G Ethernet, AVB
.:‘I‘_:" Up to 1MB SRAM, Up to 4M Flash TSN

8/16-bit EMI (SDRAM/SRAM), FlexlO (Optional)
RGB I/F Interface and 2D acceleration engine

LPC546xx

> Cortex-M4 Up to 220MHz
§ ' 200KB SRAM, 512KB Flash
c For G-LCD with SPI Up to 32-bit EMI
8 . f h Graphic LCD Interface
= Interrace, such as LPC540xx/SOXX
< 320x240, RGB-16b Cortex-M4 Up to 220MHz
S 360KB SRAM

\ Up to 32-bit EMI

Graphic LCD Interface

3 LPC541xx, LPC55xX
2 Cortex-M4/M33 Up to 150MHz
9 Up to 320KB SRAM, 640KB Flash
E Flexcomm and HS SPI (up to 50M) For G_LCD W|th pa ra”el
s o MK32128 P ports or 8080, such as
- ortex- Ay
o Up to 128KB RAM, 512KB Flash 320x240. RGB-16b
CBD 32-ch FlexlO supporting LCD, or Fast ’
o GPIO for parallel ports

v

Entry Level Ul Advanced Ul

* Select NXP devices also support segment LCDs

t Recommended platforms for graphics applications — does not include all device families that are enabled for graphics applications 23



o
S

Power
Optimized

Mainstream

High Performance

=
Core
LPC541xx, Cortex-
MK32L2B, etc MO+/M4
LPC55xx Cortex-M33
i.MX RT101x/102x Cortex-M7
LPC54S/540xx Cortex-M4
LPC546xx Cortex-M4
i.MX RT105x Cortex-M7
i.MX RT106x Cortex-M7
Cortex-M33
i.MX RT500 and Fusion F1
DSP
i MX RT1170 Cortex-M7 and

Cortex-M4

2 B R IEFRIMCURR

Frequency Memory
Up to 100 Up to 192KB RAM, 512KB
MHz Flash
150 MHz 320 KB RAM, 640 KB Flash
Upto
500MHz Up to 256KB RAM
360 KB RAM
180 MHz Up to 32-bit EMI
512 KB Flash, 200 KB RAM
220 MHz Up to 32-bit EMI
512 KB SRAM
600 MHz 8/16-bit EMI
512 KB SRAM
600 MHz 8/16-bit EMI
200 MHz / 5 MB SRAM
200 MHz 2x Quad/Octal Mem Interface
2 MB SRAM
1 G';AZI_I/Z4OO 2x Quad/Octal Mem Interface

8/16/32-bit EMI

Note: LCDIF, eLCDIF, and LCDIFv2 include parallel RGB display interface

Graphics Display Interface / :
. Resolutions
Acceleration Controller
SPI or
- 8080 parallel with FlexiO  QVGA 320x240
or Fast GPIO of MO+
Up to FWVGA
- SPI 854x480
SPIl or
- 8080 parallel with Flexio 3 VCA 320x240
_ Up to XGA
1024x768
_ Up to XGA
1024x768
Up to WXGA
1366x768
Up to WXGA
1366x768
Up to XGA

24 VAN
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Support LPC54xxx/55xx,

Support RT105x/106x,

SEGGER

TARA / Embedded

Embedded Wizard

Developer seats, volume based product

. . . 1o
Provider / Product Language GUI builder tools Business model RTOS required? RT101x/102x RT117x, RT500
AWTK C AWTK Designer Open source to end customer Optional (RTOS) V V
Crank/Story Board* C/C++ Crank Software Developer seat_s, vqlume based product Optional (any) V
line license
Visual Studio, Eclipse, . V V
*
LVGL C/C++ NXP Builder Open source, free Optional (any)
MicroE C/C++/lava NA Developer seat I.|censes, volume based Yes (MicroE) V
licenses
. . Three types of license: GPL (open
QT for MCU C++ A DrEsiEn el Q1 source & free), LGPL (free), and Optional (any) V
Creator .
Commercial
RT-Thread/Persimmon C/Ch+ Persimmon Ul Developer seat I'|censes, volume based Yes (RT-Thread) V V
ul licenses
Free/no royalty object (via NXP), per
SEGGER / emWIN* C GUI Builder, AppWizard | product source license available from Optional (any) V \/

Wizard*

C/Javascript

Studio

line license

Optional (any)

N

* Demos are available in NXP MCUXpresso SDK.

25 VAN
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T >IFEaERIRIPLCTIS, BKPEHAISERK P 2R IR EZRIF N I08E. BEIXMNIIREERR 5 EFPGA
EERLIE, BFLMXRT RFIMCUREBIFEREIERRS, (EEAILTEEIFZI8E, AXAMRRINT:

——
I

 i.MX RT Quadrature Encoder/Decoder (ENC) [P —
« i.MX RT Quad Timer (TMR) o 1 P —— ameer |
- UM ESHIRE — —
- EFtia, FEORILE o AN
- RS IEAmAB S SABAE — | e
- RN FRYBN S SHED
- BEIEEERKPRYEIH — I T - ez L
* I.LMX RT eFlexPWM R
- WS ETRR A REN S PWMEEHES |- I S
* I.MX RT CorssBar(XBAR) ® v |H
- B XBAREBHEEIPWMIESHAZTMRIGIpUt [ ~ |-o N
— . -] =

h ¥4
26 VA N



PLCIEHARL-CPUEIR-HCI

FFEN0kKH B LAERATMRAYSIgned-Count Mode
CW+CCWRKH  aILAMFERTMRIER TSR,
IERZfERS 1. AfLAEFE FIRYENCHREIR

2. A LUMERATMRIESRAIQuadrature-Count Mode

Functional mode:

«  Quadrature-Count Mode with Index Input:
Count encoder signal (A/B/Z)

+  Count Mode: for speed measurement.

+  Signed-Count Mode:

Count external pulse/direction signal.

Pulse-Output
output a pulse stream of pulses that has the same
frequency of the selected clock source
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Figure 31-1. Quad Timer Block Diagram

27 A




PLCIEHAR-CPUEEIR-PTO

= | 1 n ot
TE3ZfRID AT LAEFFlexPWMAERLIOFBE RS, st ; :gf;g | sion | B FEIL | d= M
XBARBEHZATMRES#H 5N, TMR{EHPulse- BIRZEAIEH00° BIRZEAIE1890°
OutputTgeRNA]
BOREES ELAERIGPIO+ TMRIESRHIPUIse-OutputT&E W | s e U LS U
Be SIGN = “H" 5 by —
16 t6 {16 16
CW+CCWkH  aILAERATMRIESRAIPulse-OutputTiag EAGBAT | pyLs 33_ —‘{f%‘f—l_l_\_
- ;
RA@EB$s | SIGN e L]
PTOFRBIME IR A
FlexPWM submodule 2 TR0 IBENQTMRAT N, HECERE
PTORJSEE
QTMR channel 2 IRIEFlexPWMARGETFITEF AERKY, H
B S REPTORIEK TN

28 X



PLCiE{ERE-CPUFEIR-PTO

© Pio Hci RT1060 - IAR Embedded Workbench IDE - Arm 9.10.2
[File | Edt View Project CMSISDAP Tools Window Help

NORD =® LK OC

typedef struct _PTO_port

{
uint8_t OutputFlag; J /R
uint32_t Pwm_SrcClock_Hz; //PWMIL S H R
uint32_t PwmFreq_Hz; S AR

qtmr_channel_selection_t gtmr_chA;
qtmr_channel_selection_t qgtmr_chB;
pwm_submodule_t subModule0;
pwm_submodule_t subModulel;
uint8_t dir_watch;
TMR_Type *Tmr_Module;
PWM_Type “Pwm_Module;
void (*PTO_PWM_Init)(uint8_t port); / BT PWMAREER = 4 i B OO RE 22 1) I i
void (*PTO_PWM_Update_Frequency)(uint8_t port, uint8_t dir, uint32_t pwmFreq_Hz);
void (*PTO_QTMR_Init) (uint8_t port);
void (*PTO_QTMR_Qutput)(uint8_t port, uint8_t dir, uint32_t count, uint32_t pwmFreq_Hz);
void (*PTO_PwWM_Disable) (uint8_t port);
¥
PTO_port;

int main(veid)

{
uintd t pulse number = 10;
/* Board pin, clock, debug console init */
BOARD ConfigMPU();
BOARD InitPins();
BOARD BootClockRUN()
BOARD_InitDebugConsole();

CLOCK SetDiv (kCLOCK_AhbDiv, 0x2); /* Set AHE PODF to 2, divide by 3 */
CLOCK SetDiv(kCLOCK IpgDiv, 0x3); /* Set IPG PODF to 3, divede by 4 */

PTO_InitPort(0);

g_PTO port[0].PTO_QTMR Output(0, 1, pulse number, 1000});

' (QUS:ECBORNE RO=0 5,

PTO.c x fsl_gtmr.c mainc PTO.h fsl_pwm.h fsl_pwm.c fsl_gtmr.h MIMXRT1062.h

PTO_PWM _ Disable[uint8 t)

core_armv8mm

Workspace v 31X
debug v
Files o
= @Pto_Hci_RT1060 - debug * v

£ M board
] sre
[ board.c
- B boardh
[) clock_config.c
— R clack_configh
[ pin_mux.c
—— [ pin_muxh
i CMSIS
M doc
W drivers
(] M source

R FTOh
[ TMP_init.c

[ TMP_inith

[) XBAP_initc
[ XBAR_inith
stanup
M utiliies

M xip

void PTO InitPort(uint8_t port)
S
g_PTO port[port].OutputFlag = 0;
g PTO port[port].PwmFreq Hz = 0;
g_PTO_port[port].dir watch = 0;
g_PTO port[port].PT0_PWM Init = PTO PWML Init;

g_PTO port([port].Pwm Module = PWML;
g_PTO_port[port].Tmr_Module = TMR3;

g_PTO_port[port].qtmr_chA = kQIMR_Channel 0;
g_PTO port[port].qtmr chB = kQTMR Channel 1;
g_PTO_port[port].subModule0 = kPWM Module 0;
g PTO port[port].subModulel = kPWM Module 1;

//q_PTO port[port].PTO_PWM_Disable (port);
g _PTO port([port].PT0 QTMR Init(port);
g _PTO port[port].PTO PWM Init(port);

g_PTO port[port].Pwm SrcClock Hz = PWM SRC CLK FREQ;

29

g_PTO_port[port].PTO_PWM Update Frequency = PTO_PWMl Update Frequency:
g _PTO port([port].PTO QTMR Init = PTO QTMR Init;

g_PTO port[port].PTO QTMR Output = PTO QTMR Output;
g_PTO_port [port] .PTO_PWM Disable = PTO_PWM Disable;



PL CHE{42H Rk - 1B (SRR

BEEREEEmIIEE:

1. FRENAHBIOERAVEMHE
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RS4858FEHCAN, ERINNE:

« Modbus RTU,

* Profibus-DP,

« CANopen,

* DeviceNet

IR IO FE E A T LUK RS 7RIS
?F' Bt E WG LT LF

CRYSTAL

Reset

EEPROM

Power BiEEO

Profinet
 Ethercat I
* Powerlink
 EtherNet/IP jEiEEs
CPUtELR OfER
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Scalable series of 64-bit ARM-based SoC Families

LS1012A LS1028A LS1023A LS1043A LS1026A LS1046A LS1048A LS1088A
A53 2X A72 2x A53 4x A53 2x A72 4x A7T2 4x A53 8x A53
LS1012A LS1028A LS1023A LS1043A LS1026A LS1046A LS1048A LS1088A
T — I ] I | - —— S
2Gbps Packet Integrated GPU 10Gbps Pkt 10Gbps Pkt 20Gbps Pkt 20Gbps Pkt 20Gbps Pkt 20Gbps Pkt
1Gbps Crypto 5Gbps Crypto 5Gbps Crypto 5Gbps Crypto 10Gbps Crypto 10Gbps Crypto 10Gbps Crypto  10Gbps Crypto
1-2w 4- 9W 3.5-5W 5-8W 6-10W 8-12W 15-20W 15-20W

Pin-to-pin Compatible

Software Compatible

LS2048A LS2088A
4x A72 8x A72
LS2048A L S2088A

I I
40G Pkt 40G Pkt
20G Crypto 20G Crypto
20-35W 20-35W

Pin-to-pin
Compatible

Expanded series for performance, power efficiency and lower BOM

LX2160A
16x A72

LX2160A
I

100G Pkt
50G Crypto
20-30W
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Target PLC configuration
BerernizRaot

~'-_:3 campiler: agee

IEC-61131-3
Textual

/ EditPLC

Build
“‘, . FFLARS: Languages
»! Bl Linksr: ar+ .
Aan Ty Plugins
syne_&llgn Rallso 0 SVGUIHMI
0x~ = ihm

; @ TargetType: L =
T, Show IEC code Aok =

TargetTvpe - Linux

{pEdtrawEC code g, fice: G
Connection: M

CANCpER
1.x2 a =] canopen

Eanope—n Master

compiler

masier

Cornaction - Local 1.0x ==
User COde calls SO LC ﬁls:lllis IEC Std 11b
| dEbug / read o, POUS params -
trace code | wrie  Variables 28 :
Target specific ead g B > 10 Lib
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AP CHUSCIISFRENILLIRD 2, PCIHNIDEFSEENF ¥ —EI8<S5, flanm, &, T, BRXIRA
EFE(E, IDESBFIGSEEMRIENAIPOU, HiZPOUEPLCIEITRT, Runtimer&tRiETScE X FRIIE

SERITREITHIT,

EFEES

CJ BkEEIES
CALL SRET FEND BEFER

Configuration . IRET DI EI hifi4hiR
Tools . WDT & ek ==

FOR NEXT EIMES

HECm, RIVEIRES

MOV F/=5{&1X
XCHP 328515
SMOV EUREIBIE<

Runtimer BMOV B fEiES

BCD #%t3{5<
BIN #t3{5<%
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EHZEES

ADD fIIi%8<
SUB j@i%i8S
MUL iR %
DIV ZilpsiE
INC &0

DEC /b
WAND iBig5
WOR B4E8k
WXOR 21858
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typedef struct

{
uint32_t *

sstart;

app_fp_t entry;
//App startup interface

uint32_t
uint32_t
uint32_t
uint32_t
app_fp_t
app_fp_t
app_fp_t
app_fp_t
//Hardware

I i b * EH Eh ER Eh

data_Tloadaddr;
data_start;
data_end;
bss_end;
pa_start;
pa_end;
ja_start;
ja_end;

ID

uint32_t hw_id;
//I0 manager data

plc_loc_tbl_t

uint32_t
uintl6_t
//RTE

* 1_tab; //Location table
* w_tab; //wWeigth table
1_sz; //Location table size

int (*start)(int ,char *%*);
int (*stop)(void);
void (*run)(void);

}
plc_app_abi_t;

PUBLIC

—_

PLCARTZAREY

Bootloader

PLC
IRIFRRERL
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void plc app cstratup(void)

€
volatile uint32 t *src, *dst, *end;
app fp t *func, *func end;
//Ini daiz

dst = plc curr appg>data start;
end = plc curr appf>data end;
src = plc curr appt>data loadaddr;

while (dsT < end)
| {

: *dst++ = *srctt;
}
//Init .bss
end = plc curr app->bss end;
while (dst < end)

| {

*dst++ = 0;
}
// Constructors
// .preinit array
func = plc_curr app->pa_start;
func end = plc curr app->pa end;
while (func < func_end)
| {
(*func) () ;
func++;
}
// .init array
func = plc curr app->ia start;
func end = plc curr app->ia_end;
while (func < func_end)
| {
(*func) () ;
func++;

PUBLIC

typedef struct

{
uint32_t *

uint32_t *
uint32_t
uint32_t
uint32_t
app_fp_t
app_fp_t
app_fp_t
app_fp_t
//Hardware

EH

R

R

kil

Eh

e

e

uint32_t hw_id;
//I0 manager data

static inline void plc_app_start(void)

sstart; {
app_fp_t entry;
//App startup interface

plc_curr_app->start(0, 0);
plc_iom_start();

data_loadaddr;
p1c_5tate = PLC_STATE_STARTED;

data_start;

data_end; }
bss_end;

pa_start;

e =l static inline void plc_app_stop(void)
ja_start; {
ja_end;

o plc_state = PLC_STATE_STOPED;

plc_iom_stop():
plc_curr_app->stop();

plc_loc_tbl_t * 1_tab; //Location table }
uint3z_t * w_tab; //weigth table

uintlé_t 1_sz; //Location table size

//RTE

int (*start)(int ,char **);
int (*stop)(void);
void (*run) (void);

}
plc_app_abi_t;
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AT [EURR A2 (TSN) 2 —FRFET <A TIlEERN,

CH—ZBOFRRTER;,  1EEE 802.1F20055E

37 17802.1 AVB(Audio Video Bridging) T{EZH, 3

TEHEFT LIRS 50/M5ERMY, Mg

IREFRBEFRLUKMAEE R FEEEAYSCRT M, {6

ERTEEAIRR, EARIIRES, 5l TIREMIW

ﬁi;t% EI’J?éE TRE20125F8 R ATNLAEH
29N FRSUE.

TSNE%@?@*‘B SHRE

- 1. [’8EE

- 2. BRI EEMH

—3.1EE>’L_E]“

-4, 1 lﬁ EE

\EEEZBZRIFFEE N EHXT TN B EIEAITSN Profile

IEC60802

OPC UA+TSNECIRIT/OTIS ANEIRE S

PUBLIC

Time-Sensitive Networking (TSN) Profiles (selection and Use of TSN tools)

Audio Video Bridging | Fronthaul | Industrial Automation | Automotive In-Vehicle | Service Provider Aerospace Onboard
[802.1BA/Revision] [802.1CM/de] [IEC/IEEE 60802] [P802.1DG] [P802.1DF] [IEEE P802.1DP / SAE AS6675]

TSN Components

(Tools of the TSN toolset)

Time synchronization:

Timing and Synchronization [802.1A5-2020]
(a profile of IEEE 1588)

Hot Standby [P802.1ASdm]

YANG [P802.1ASdn]

Inclusive Terminology [P802.1ASdr]

Bounded low latency:

Credit Based Shaper [802.1Qav]

Frame Preemption [802.1Qbu & 802.3br]
Scheduled Traffic [802.1Qbv]

Cyclic Queuing and Forwarding [802.1Qch]
Asynchronous Traffic Shaping [802.1Qcr]
Shaper Parameter Settings [P802.1Qdq] f——>
QoS Provisions [P802.1DC]

Zero congestion loss =
Bounded latency

Note: A ‘P’ in front of ‘802.1" indicates an ongoing Project.

Synchronization
Reliability

Resource Management

\

—

High availability / Ultra reliability:
Frame Replication and Elimination [802.1CB]
Path Control and Reservation [802.1Qca]
Per-Stream Filtering and Policing [802.1Qci]
Reliability for Time Sync [802.1A5-2020]

Dedicated resources & API:

Stream Reservation Protocol [802.1Qat]
Link-local Registration Protocol [802.1CS]

TSN Configuration [802.1Qcc]

Foundational Bridge YANG [802.1Qcp]

YANG for CFM [802.1Qcx]

YANG for LLDP [P802.1ABcu]

YANG for 802.1Qbv/Qbu/Qci [P802.1Qcw]
YANG & MIB for FRER [P802.1CBcv]

Extended Stream Identification [P802.1CBdb]
Resource Allocation Protocol [P802.1Qdd]

TSN Configuration Enhancements [P802.1Qdj]
LLDPv2 for Multiframe Data Units [P802.1ABdh]
Multicast and Local Address Assignment [P802.1CQ]

TSN

Industrial Ei thérnet

Time Sensitive networks

UA CCLNKIETSN gozcst

®

\r
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