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1 Document Overview

This document describes how to download the elQ software that is included as part of the
MCUXpresso SDK and run an elQ demo for i.MX RT devices. The last section includes useful links to
learn more about elQ for MCUs. The document assumes you have already installed the desired IDE.

elQ currently supports the following devices in MCUXpresso SDK:

e i.MXRT595

e i.MXRT685

e i.MXRT1050
e i.MXRT1060
e i.MXRT1064
e i.MXRT1160
e i.MXRT1170

2 Installation

1. Go to https://mcuxpresso.nxp.com and search for the SDK for your board. By default, the latest
available version of the SDK will be selected and then click on Build MCUXpresso SDK. In this
lab the RT1170-EVK is the board that will be used an example, but it will be very similar for any

other elQ supported device.
Select Development Board

Search for your board or kit 1o get started Selection Details
Search for Hardware gIMXRT1170-EVK
1170 "rt1170" Q & re.comd
LMX RT1170 Evaluation Kit
Select a Board, Kit, or Processor Actions
~ Boards @ Add to Filtering Criteria
- iMx
Explore selection with Pins tool
MIMXRT1170-EVK (MIMXRT176:0000X)
MIMXRT1170-EVKB (MIMXRT11765000x) @ Explore selection with Clocks tool
- Kis
w2140 - Build MCUXpresso SDK
- X
EVK-MIMXRT1170-OM13790HOST (MIMXRT1176xx00) Controlled access Matched Hardware Platforms.
MIMXRT1170-EVK with AGMOT (MIMXRT1176x000) Found @ZJ) HW solutions that match your criteria
MIMXRT1170-EVK with OM13790HOST (MIMXRTH176x00) (Boards: €. Kits: @), Processors: @)

2. On the SDK Builder screen, ensure the “elQ” middleware option is checked and then click on
Download SDK

Build SDK for MIMXRT1170-EVK
e SDK archive for use with desklop MCUXpre
& z o SDKVersion 2140 (released 20230728
- o = i olchains
B Wnacks B Ao SOKTag  REL.2140_MAJOR RFP
SELECTALL UNSELECTALL
Nam Dependencies
Maestro Audio Framework for MCU
sul
yyyyy in
Azure RTOS (7 selected) Azure RTOS v
FreeRTOS (5 selected) Real-time operating syStem for MICTOCONtTOllers rom Amazon v
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3. On the Dashboard click on Download SDK for the board you selected
MCUXpresso SDK Dashboard

Access, Download, and Share your requested SDK Builds

2023-08-17
SDK_2.14.0_MIMXRT1170-EVK ¥ Remove SDK

=8 Windows §r 210 4 MxRT1170-EVK

< o o ’ [# Rebuild SDK
$$ AllToolchains {8 NXPcom @ REL_2 14.0_MAJOR RFP

228 CMSIS DSP Library, Fatfs, FreeRTOS, linttp, PKCS #11, SDMMC Stack, TinyCBOR, emWin, LittleFS, mbedTLS, USB Host, Device, OTG <
Stack, LVGL, CANopen. AWS 10T Gore, wiP, MCU Bool, FreeMASTER, muiticore, Grank Storyboard GUI, Embodded Wizard GUI, NAND 9% 09190l
Flash Management Stack, JPEG library, Openh264, VoiceSeeker (no AEC). Maestro Audio Framework for MCU, NXP Wi-Fi, wpa_supplicant-
rios, Essential Audio Processing Library, FreeRTOS Plus TCP, PNG decoder, MCUBoot, SOEM, USB Type-C PD Stack, Voice intelligent
technology library, Secure Element Host Library, Nxp iot sensing sak, elQ, Azure RTOS, Azure RTOS ThreadX, Azure RTOS FileX, Azure
RTOS GUIX, Azure RTOS LevelX, Azure RTOS NetX Duo, Azure RTOS USBX, Azure RTOS I6T, MMCAU, VG-Lite GPU Library, openvg
Motor Control Software

¥ snare SDK

& Download SDK
,‘ Add SDK Description =

4. In the pop-up, click the Download SDK archive including documentation link and accept the
User Agreement to download the zip file to your hard drive. Make note of the download
location as it’ll be used later in the lab.

Downloads

MCUXpresso SDK

-‘a Download SDK archive including documentation k486 MB)
MDS: cfea89a6051c0c1191bd3250226430¢0 I

= Download Standalone Example Project

Additional Tools

Download additional tools from NXP or its partners to create new projects
and modify example projects using the associated software components
included in this SDK

Z Crank Storyboard

£ Embedded Wizard Studio
Online Documentation

@ \View SDK AP| Reference Manual
MCUXPresso Config Tools

& Download Config Tools Data

CLOSE

5. If interested in using Glow to compile your own models, also download the Glow Tools package.
6. If interested in using the elQ Toolkit to create or convert custom models or to convert a model
to run on the elQ Neutron NPU found on the MCX family, download the elQ Toolkit package.
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3 elQ Demo with MCUXpresso IDE

Open MCUXpresso IDE 11.8 or later. Select a workspace location and then when MCUXpresso
IDE opens, close the Welcome screen.

2. Drag-and-drop the zipped SDK file into the Installed SDKs window.

) workspace - MCUSpresso I0E

- o x
Fle €6t Navigate Seach Project Configiools Run RIS Analysis Window Help
r (=R BonrLLle-% H-0-Q-i® 4~ » i~ >~ Q ®|&
Registers 45 Faults 7, Periphecaise = B 2% -EIE] Giobal Variables 4 v Lo - |
(1) Quickstart Panel X Veriabies 9 Breskpoints =0 d SO [ Properties (&) s @€ B Termingl 5 Imag (@ Debugger Console 7, Offiine Peripherais = 0 [ Memory Heap and Stack Usage =0
7 A T | B

P MCUXpresso IDE - Quickstart Panel Monktor
Bt No project selected Installed SDKs -
~ Create or import a project Toinstall an SOK, simply drag and drop an SOK (zip file/Folder) or an SDK Gt repository into the ‘Insalled SOKs' view, [Common 'mcuxpresso’ folder]

B et ++ project Installed SDKs . Avadable Boards | Available Dev
B Import SOK example Name SDK Version Manifest Version Location

& Impoet project file syste I - 1
~ Buid your project
~ Debug your project B-E-B-

3. You will get the following pop-up, so hit OK.

B MCUXpresso IDE $DK import x

Are you sure you want to import the following SDK in the common 'meuxpresso’
folder?

D:AMCUXpressoSDK\SDK_2_14_0_MIMXRT1170-EVK zip

[]Do not ask for confirmation on SDK Drag and Drop install

Cancel
4. The Installed SDK tab will then look something like this:

[ Installed SDKs % [C] Properties [#]) Problems EJ Console (@ Terminal |5 Image Info [ Debugger Console 2, Offline Peripherals

c-@eo

0 Installed SDKs

To install an SDK, simply drag and drop an SDK (zip file/folder) or an SDK Git repository into the ‘Installed SDKs' view. [Common ‘mcuxpresso’ folder]
Installed SDKs _Available Boards | Available Devices

Name SDK Version Manifest Version Location
£ SDK 2. MIMKRTI 170-EVK 2140 3130 -z \SDK_2_14_0_MIMXRT1170-EVK zip
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5. Next import the desired project. Look in the lower left corner and in the Quickstart Panel tab,
select Import SDK examples(s)...

(1) Quickstart Panel % (%)= Variables @g Breakpoints = B8

. MCUXpresso IDE - Quickstart Panel
7S

Ne project selected
~ Create or import a project

W Coeatc e C/Ce~ prgiect...
,,7. B0 Import SDK example(s)...
& Import project(s) frem file system...

2! Import executable from file system...

~ Build your project

8
6. Select the evkmimxrt1170 board and click on Next

9 SOK Impont Wiaed o

b Y 4
evice: MR 1 Téerexe using bosed: MAKRT 70-09K Pa s

D Importing projectis

. Board and/or Device selection page

B Avaiabibomse A

e SR, Please ek Plesze

e SOKs for sebected MCU

Torget Core:
excription:

Nome SOXVeson  Manfezle.. Location

2 i e Cance

7. Expand the eig_examples folder and select the elQ project you want to explore. For this lab
we’ll use the tflm_cifar10_cm7 example which uses the camera that came with the i.MX
RT1170 EVK to identify one of 10 different types of images that make up the CIFAR10 dataset.

& 50K Import Wizard [u] X

i, You have selected 1 project to import: ‘evkmimxrt1170_tflm_cifar10_cm7. Via\ &
The source from the SDK will be copied into the workspace. If you want to use linked files, please unzip the 'SDK_2.c MIMXRTTIT0-EVK’ SDK.

. Import projects

Project name prefix: | evkmimxrt1 170 % | Project name suffix:

Use default location

CA\Users\nxa06332.WEN Documents\MCUX pressolDE_11.80_1165\workspace\evkmimxrt 1170 Browse
Project Type Project Options
CProject @ Ce+ Project () C Static Library () C# + Static Library SDK Debug Console O Semihost @ UART . Example defoult
Copy source:
[ import cther files
Examples P =R =N =]
[typeto itter ]
Name Description Version A

[ E demo_apps
£ display_cxamples

=00

deepviewrt model e
deepviewrt modelrunner_cm?
deepviewrt modelrunner_glow_cm?
glow_cifar10_camera_cm7
glow_cifarl0_cm?

glow lenet_mist_camera_em?
glow_lenet_rmnist_cm7

mpp_camera mobilenet view._glow_em7
mpp_camera_mobilenet view_tfim cm7
mpp_camera ultraface view tfim_cm?

Him_multicore_em? : Linked te: tilm_multicore_cmd;

emwin_examples

ew_gui_examples

freertos_examples

littlefs_ examples v

oo o J OO ORI O00000000000000000 oo oo

oooo

@ T [ G
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8. It will look like the following when imported into the Project Explorer window:

[ Project Expl.. % 1l Registers 4 Faults 2, Peripherals+
5% V| # % | B

~ 25 evkmimurt1170_tflm_cifar10_cm7 <Debug>

& Project Settings

[l Includes

(3 CmsIs

(2 board

[ component

(2 device

(22 drivers

[ eig

(2 source

(2 startup

(2 utilities

(2 video

(5 xip

(= doc

9. For fastest inference time when using TensorFlow Lite project, change the build target to
Release to use the highest compiler optimizations. Right click on the project and go to Build
Configurations->Set Active->Release

5 Project Expl.. ¢ 1ilf Registers 3% Faults 2, Peripherals+ = B [ maincpp X
=[5 @%@y =

~ &5 evkmimxrt1170_tfim_cifar10_cm?7 <Dehun> ? CCP’EEZZB?EZE@; e
& Project Settings MNew > |7
[ Includes Go Into -License-Identifier: BSD-3-Clause
(2 CMSIS
(2 board Open in New Window
€3 component Show In AltShife-W > |5 Eiﬁcfzi:ifghh
(2 device Show in Local Terminal > de “demo_info.h"
= drivers e "fsl_debug_console.h™
@ cig B Copy Ctl+C e "image.h"
2 source Paste Gy fe [imege_tils.h
e "model.
(2 startup 3 Delete Delete e "output_postproc.h”
(2 utilities "timer.h"
5 » le "timer.
25 video ource
€3 xip Move.. n(void)
= doc Rename... F2
- RD_Init();
i Import. ER_Init();
& Export.. 50_PrintInfo();
Build Project (MODEL_Init() != kStatus Success)
Clean Project
PRINTF("Failed initizlizing model” EOL);
Refresh B | or (53) O
Close Project
<e Unri
Close Unrelated Project sor_dims_t inputDims;

Build Cenfigurations ¥ Set Active > '+~ 1Debug (Debug build)

Build Targets > Manage... 2 Release (Release build)

Index ’ Build Al

Profiling Tools N Clean All _GetOutputTensorData(&outputDin|
O Runks > Build Selected...

10. Make sure the Release target is being used and then compile the project by clicking on Build in
the Quickstart Panel.

1) Quickstart Panel ¢ (%)= Variables @g Breskpoints = 0
p

. MCUXpresso IDE - Quickstart Panel

Project: evkmimxrt1170_tfim_cifar10_cm7 [Release]
= Create or import a project
@ Create a new C/C++ project...
Import SDK example(s)...
f ® Import project(s) from file system...

@ Impert executable frem file sys

= Build your project

@, Build

& Clean

= Debug your project b m - ﬂ -

7;.} Debug

11. Connect a USB-micro cable to your board (J11 for i.MX RT1170 EVK) which provides power,
debugging, and serial port capabilities.
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12. Optionally connect the camera and an LCD screen (sold separately) to your board. If using the
LCD, you must also use the extra 5V power supply to power the board and move J38 to pins 1-2
due to the extra power requirements for the LCD.

13. Open up a terminal program and connect to the COM port that the board enumerated as. Use
115200 baud, 8 data bits, 1 stop bit, no parity.

Port: COMB: USB Serial Device (COME)

oK Cancel Help

14. Debug the project by clicking on “Debug” in the Quickstart Panel.

(1) Quickstart Panel X (: Varizbles O Breskpoints =g

- MCUXpresso IDE - Quickstart Panel

192 ) Project: evkmimuxit1170_tflm_cifer10_cm7 [Release]

~ Create or import a project

~ Build your project

(42 e
+ Debug your project B-EH-H-
@%&Damc\
15. It will ask what interface to use. Select CMSIS-DAP.
®

Connect to target: MIMXRT11 Téxsuc
1 probe found. Seect the probe to use:
Available attached probes

rame Serialnumber... Tpe  Manufactur.. IDEDebug Mo
[ cmsis-0ap 02260000082¢... Link. ARM Non-Stop

[ Remember my selection (forthis Launch exefiguraticn

16. The debugger will download the firmware and open up the debug view. Click on the Resume
button to start debugging.

BOARD_Tnit();
TIHER_Tnit()
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17. You will see the following output in the terminal window where it identifies a preloaded image

in flash. If the camera+LCD are connected to the EVK, you can point it to other CIFAR10 objects
for identification:

m

File Edit Setup Contral Window Help

HMCIFAR-10 example using a TensorFlow Lite Micro model.
Detection threshold: &8z
Model: cifar i

4 elQ Demo with VS Code

1. Open up VS Code and ensure that the MCUXpresso for VS Code extension and MCUXpresso Installer have
already been installed.

2. Go to the MCUXpresso For VS Code tab and click on Import Repository

P
@ MeveRssoroniscoos
 QUICKSTART PANEL
p + Import Repository
I\ Import Example from Repository
2 £ Import Project
[ Flash Programmer
r 3 Open MCUXpresso instaler
o @ Open Walkthrough
8 Online Documentation
In order to start developing your first MCUXpresso application, you should first have
an MCUXpresso SDK or Zephyr installed
Import Repository

3. Go to the Local Archive tab and click on Browse... to find the downloading SDK zip file. Then pick a location
for it to export the SDK to and then click on Import

2 wekco mport Repesitory

Import Repository

5. Thenin the screen that comes up, select the repository that was just imported. Then pick the GNU Arm
Toolchain, select the RT1170-EVK, and then select the eiq_examples/tflm_cifar10_cm?7 project. And finally
pick a location to save the project to. Then click on Create.
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Import Example from Repository

6. The following message will pop up. Click on Yes.

@ Do you trust the authors of th
8 E

7. Now in the project panel, make sure the Build Configuration is set to the release target, and then click on the

gear icon next to the project name to build the project.
) File et S n View Go Run Temminzl Help

8. Connect a USB-micro cable to your board (J11 on a i.MX RT1170 EVK) which provides power,
debugging, and serial port capabilities.

9. Optionally connect the camera and an LCD screen (sold separately) to your board. If using the
LCD, you must also use the extra 5V power supply to power the board and move J38 to pins 1-2
due to the extra power requirements for the LCD.

10. Open up a terminal program and connect to the COM port that the board enumerated as. Use
115200 baud, 8 data bits, 1 stop bit, no parity.

SSH SSH2

UNSPEC

@ Serial Port: | COM105: USB Serial Device [COM10t -

Cancel Help
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11. Click on the debug icon to download the firmware to the board and debug it.

12. In the control box that comes up, click on the Continue button (or press F5). The Debug tab
might be blank since the code was compiled with the highest optimization settings.

X Fle Ehit Selectio

O mmawomE b oo ject configuration {mimart 1T0evk_thm cifar | & pl> ¢+ t 50
;_ vamAsLES L]

3
Y
&

13. You will see the following output in the terminal window where it identifies a preloaded image
in flash. If the camera+LCD are connected to the EVK, you can point it to other CIFAR10 objects
for identification:

elQ Demo with IAR

1. OpenupIAR.
Unzip the previously downloaded SDK.
3. Goto File->0Open Workspace and navigate to the elQ example directory for each type. It will be at:
e SDK_2_14_0_MIMXRT1170-EVK\boards\evkmimxrt1170\eiq_examples
\<example_type>\iar

N

For example to run the CIFAR10 TensorFlow Lite example on the RT1170-EVK board, open up:
e \SDK_2_14_0_MIMXRT1170-
EVK\boards\evkmimxrt1170\eiq_examples\tflm_cifar10\iar\tfilm_cifarl0_cm7.eww

4. Compile by hitting the Make button in the toolbar: bt

5. Connect a USB-micro cable to your board (J11 on a i.MX RT1170 EVK) which provides power,
debugging, and serial port capabilities.

6. Optionally connect the camera and an LCD screen (sold separately) to your board. If using the
LCD, you must also use the extra 5V power supply to power the board and move J38 to pins 1-2
due to the extra power requirements for the LCD.
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7. Open up a terminal program and connect to the COM port that the board enumerated as. Use
115200 baud, 8 data bits, 1 stop bit, no parity.

File Edit Setup Control Window Help
[

Tera Term: New connection x

OTePIP nvhost.example.con]
History
Telnet 22
S8H 88H2

Other
UNSPEC

@© Serial Port: COM105: USB Serial Device (COM10! -

Cancel Help

8. Download and debug by hitting the Download and Debug button >}

9. You will see the following output in the terminal window where it identifies a preloaded image
in flash. If the camera+LCD are connected to the EVK, you can point it to other CIFAR10 objects
for identification:

1 COMB - Tera Term VT

File Edit Setup

6 elQDemo with Keil MDK

10. Open up Keil MDK
11. Unzip the previously downloaded SDK.
12. Go to Project->Open Project and navigate to the elQ example directory for each type. It will be at:
e SDK_2_14_0_MIMXRT1170-EVK\boards\evkmimxrt1170\eiq_examples
\<example_type>\mdk

For example to run the LeNet MNIST Glow example on the RT1060-EVK board, open up:
e \SDK_2_14_0_MIMXRT1170-
EVK\boards\evkmimxrt1170\eiq_examples\tflm_cifar10\mdk\tflm_cifarl0_cm7.uvpr
ojx

13. Compile by hitting the Build button in the toolbar:

14. Connect a USB-micro cable to your board (J11 on a i.MX RT1170 EVK) which provides power,
debugging, and serial port capabilities.

15. Optionally connect the camera and an LCD screen (sold separately) to your board. If using the
LCD, you must also use the extra 5V power supply to power the board and move J38 to pins 1-2
due to the extra power requirements for the LCD.

16. Open up a terminal program and connect to the COM port that the board enumerated as. Use
115200 baud, 8 data bits, 1 stop bit, no parity.

OTerP [nvhost.cxample.com]
History
Telnet 22

Other
UNSPEC

@ Serial Port: | COM105: USB Serial Device [COM10t -

Cancel Help
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17. Download and debug by hitting the Debug button

18. Then hit the Run button to begin execution of the code.

19. You will see the following output in the terminal window where it identifies a preloaded image
in flash. If the camera+LCD are connected to the EVK, you can point it to other CIFAR10 objects
for identification:

7 Further Reading

For more information about elQ and some hands-on labs for the i.MX RT family, see the following links:

e ¢elQFAQ

e Getting Started with elQ Toolkit and DeepViewRT for i.MX RT

e Getting Started with Glow for i.MX RT

e Getting Started with TensorFlow Lite for Microcontrollers for i.MX RT

e elQ Porting Guides for Glow

e Anomaly Detection App Note

e Handwritten Digit Recognition App Note

e Datasets and Transfer Learning App Note

e Security for Machine Learning Package App Note

[ ]
You can also explore the many other elQ examples located in the MCUXpresso SDK which includes
examples for the DeepViewRT, Glow, and TensorFlow Lite for Microcontroller inference engines. Also
make sure to check out the NXP elQ Community for support on using ML on NXP devices and future
updates.
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https://www.nxp.com/docs/en/application-note/AN12603.pdf
https://www.nxp.com/docs/en/application-note/AN12892.pdf
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