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1 Document Overview

This document describes how to port elQ for Glow to a new MCU, such as the LPC55S69. It covers
porting with MCUXpresso IDE, IAR Embedded Workbench for ARM, and Keil MDK.

2 Considerations

Inferencing of a model can theoretically be done on almost any MCU, as the majority of operations
simply consist of doing multiple and accumulate math calculations. There’s no special hardware or
module required to do inferencing. However high core clock speeds and fast memory can drastically
reduce inference time. There also needs to be enough flash and RAM to store the model. It's these
memory and performance constraints that will often be a limiting factor on which MCUs a particular
model can be ported to and is very dependent on the particular model being used.

This document will cover porting elQ for Glow to the LPC55S69. The instructions in this document can
also be used to port elQ for Glow to other devices as well, including other devices in the i.MX RT family.

3 Prerequisites

The following items will be needed:
a) MCUXpresso SDK for LPC55569
b) MCUXpresso SDK for RT1060 - make sure to include the “elQ” middleware option.
c¢) MCUXpresso IDE — if using MCUXpresso IDE
d) MCUXpresso Config Tools — if using IAR or Keil

4 MCUXpresso IDE Porting Glow using CIFAR-10 Demo

4.1 Cloning a Project

The first step is to create a new LPC55569 project using the “Import SDK Example” feature in
MCUXpresso IDE. The basic Hello World example will be used as a template to copy the elQ Glow
source into.

1. Unzip both the LPC55S69 and the RT1060 SDK zip files into a directory path that does not
contain spaces. The files inside will be used in later steps.

2. Open up MCUXpresso IDE and select a new workspace

3. Install the LPC55S69 SDK into the “Installed SDKs” tab by dragging and dropping the zipped
SDK_2.8.0_LPCXpresso55S69.zip file into the Installed SDKs window. This dialog box will
come up, and click OK to continue the import

0
feder
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https://mcuxpresso.nxp.com/en/select?device=LPCXpresso55S69
https://mcuxpresso.nxp.com/en/select?device=EVK-MIMXRT1060
https://www.nxp.com/design/software/development-software/mcuxpresso-software-and-tools-/mcuxpresso-integrated-development-environment-ide:MCUXpresso-IDE
https://www.nxp.com/design/software/development-software/mcuxpresso-software-and-tools-/mcuxpresso-config-tools-pins-clocks-peripherals:MCUXpresso-Config-Tools

4. 1t will look something like the following when complete:

s mage nfo ) Debugger Conscie

SDK_2.80 L PCApressosssiaip

5. Next import the desired project.

\) Quickstart Panel

In the Quickstart Panel, select Import SDK examples(s)...

- MCUXpresso IDE - Quickstart Panel

ioe | Mo project selected

* Create or import a project

N .
>
',-f B Import SDK examplefs)...

. Import project(s) from file system...
= Build your project

6. Select the Ipcxpresso55s69 board and click on Next

o x

Sedected Device:

Target Core:
Description:

o

7. Open up the demo_apps category'%d select the hello_world project. In the Project name

suffix box, change it to eiq to make it unique. Change the SDK Debug Console to UART. Then
click on Finish.

SOK Import Wizard
po

o x
» o= =
The source from the SDK will e copied into the workspace. f you want £0 use linked files, please unzp the ‘SDK 2. LPCkpressoSSS63' SOK. A /

. Import projects

po
P

mO0000000

jeep sleep mode using MicroTick

oooooo_
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8. This will create a new project in your workspace that you can see in the project view

4.2 Source Files

1. If not done already, unzip the RT1060 SDK. The elQ source files will be used in the next steps.
2. In MCUXQpresso IDE, open the directory location of the project by right click on the project
name and selecting Properties.

[ Project Explorer 5 | 2, Peripherals= 41} Registers 35 Faults 5% V|8 % B
1ES Ipoxpresso35569. hello_world_eiq <Deby=
© Project Settings New 4

Show In AltShiftsW >

B Copy CtrlsC
Paste Ctrls v
3 Delete Delete.

& doc
(B hello_world.mex

Build Configurations
Build Targets
Index

Run As >
Debug As >
Profile As >

* 0

=
B MCUXpresso Config Tools
3 Run C/C++ Code Analysis

Team

() Quickstart Panal 37 Compare With
Configure

. MCUXpresso IDE - Quickst g,
Uioe ) Project: Ipoxpresso35s69_hello_world,

> DO 2T J

3. Then go to the Resource category and by the Location, click on the arrow to open that location
in Windows Explorer

Properties for Ipexpresso55559_hello_world_eiq O ®

type filter text Resource G §

Resource

Path: /Ipexpresso33569_hello_world_eig
Builders

w C/C++ Build
Build Variables Location: C\Users\nxal6332\Documents\MCUXpressalDE_11.2.0_4120%workspace_port\Ipcxpresso35s69_hello_waorld_eiq || o=

Tpe: Project

Environment

) Last modified: August 13, 2020 at 11:17:48 AM
Logging

MCU settings Testfile ncoding
Settings @® Inherited from container (UTF-8)

Tool Chain Editor (O Other: | UTF-2

4. In Windows Explorer, navigate to the Ipcxpresso55s69 _hello_world_eiq folder, and then go to
the source folder. We will copy some files into this folder in the next step.

5. Open a new Windows Explorer, and inside the unzipped RT1060 SDK go to
\boards\evkmimxrt1060\eiq_examples\glow_cifar10\source and copy all the files in that
directory to the Ipcxpresso55s69 hello_world_eig\source directory from the previous step.

Note that the default RT1060 glow bundle that was just copied into the LPC project was
compiled for a Cortex M7 core, but it will run on the LPC55S69 M33 core with MCUXpresso
IDE. However when compiling a model with Glow for a LPC55S69 device it is recommend to
use the -mcpu=cortex-m33 Glow compile option.

6. Then still inside the unzipped RT1060 SDK go to \middleware\eig\glow\bundle_utils and copy
both glow_bundle_utils .c and .h files in that directory to that same
Ipcxpresso55s69 _hello_world_eig\source directory from the previous step.

elQ Glow Porting Guide Page 5 of 18
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7.

It will look like the following when complete:

> MCUXpressolDE_112.0.4120 » workspace port > Ipcxpresso55s69_hello_world_eiq > source
Name h Date modified Type

| cifar1.h H File 3KE
| ] cifarlbio OFile 26 KB
@ cifarl0weights.bin BIN File 33KE
[ cifar1Daweights.bet TXT File 200 KB
[ glow_bundle_utils.c CFile 2KB
[ glow_bundle_utilsh HFile 1 KB
[ hello_world.c CFile 2KE
| input_imageinc INC File T4KE
[ main.c CFile 4KE
[ semihost_hardfault.c CFile SKB
[ timer.c CFile 1 KB
[ timer.h HFile 1 KB

& Project Settings

$ Binaries

[l Includes

B CMsis

(2 board

(2 component

2 device

2 drivers

2 libs

(2 Ipexpresso55s69

~ (2 source
[ cifariDh
[¢] glow_bundle_utils.c
glow_bundle_utilsh
€] hello_werld.c
input_image.inc
[ main.c
€] semihost_hardfault.c
[ timer.c
timer.h
5 cifar10.0
5 cifarl0weights.bin
= cifarlQ.weights.txt
w2 startup

Back in the MCUXpresso IDE, click on the project name, and then hit F5 to refresh the file list.
You should see the new files show up and look like the following:

v 1% Ipexpresso33569_hello_world_eiq < Debug>

9. Next the code in main.c needs to be updated to work with the LPC55S69.
a. Open hello_world.c by double clicking on the file name

f.

On line 14, comment out the #include "'peripherals.h™ line
Add #include ""fsl_power.h™"
It should look like the following when done:

#:

Copy the following lines from hello_world.c starting from about line 36 which sets up
the clock and board hardware.
/* Init board hardware. */
/* set BOD VBAT level to 1.65V */
POWER_SetBodVbatLevel(kPOWER_BodVbatLevel1650mv, kPOWER_BodHystLevel50mv, false);
/* attach main clock divide to FLEXCOMMO (debug console) */
CLOCK_AttachCIk(BOARD_DEBUG_UART_CLK_ATTACH);

BOARD_|InitPins();
BOARD_InitBootClocks();
BOARD_InitDebugConsole();

Overwrite the similar board setup code in main.c near the beginning of main(void) up to
and including the BOARD _InitDebugConsole() code.

elQ Glow Porting Guide Page 6 of 18



in(void) {

23 BOARD_InitPins();
84 BOARD_InitBootClocks();
5 BOARD_InitDebugConsole();

o0 uint32_t st
o1 uint32 t duration ms;

/* Init board hardware. */
/* set BOD VBAT level to 1.65V

* @brief Application entry point.

g. Itshould look like the following when added:

POWER_Setl R_BodVbatlevel1650my, kPOWER BodHystlevelS6mv, false);
80 /* attach main clock divide to FLEXCOMM@ (debug console) */
51 CLOCK_AttachClk(BOARD_DEBUG UART CLK_ATTACH);

9. Finally, prevent the hello_world.c file from compiling by right clicking on that file and selecting
Properties. In the dialog box that comes up, select the C/C++ Build category, and check the

= wor

& Iporpressosssl_hello_world_siq

o x

| Manage Configurations.

A Rescurer,

cccccc

4.3 MCUXpresso IDE Project Settings

To get the project to properly compile, some changes to the project settings must be made in the IDE:
1. Open the Properties dialog box by right clicking on the project name and selecting Properties

(like done in the previous section).

2. Add the cifar.o compiled code from the Glow compiler output by going to the Miscellaneous
settings and under Other objects use the Add button to include the object file

Exclude resource from build option. Then click Apply and Close.

"${workspace_loc:/${ProjName}/source/cifar10.0}"

Sattngs

Configuration: |Debug [ Active ]

& Tool Settings Build steps

Build Artifact Binary Parsers € Error Parsers

~ 8 MCU C Compiler
(3 Dislect

(3 Preprocessor
(2 Includes

lulticore

Linkerflags |

Other options (-Xlinker [option])

3. Next enable floating point printf support by going to the Preprocessor settings and edit
PRINTF_FLOAT_ENABLE-=1, and then also add PRINTF_ADVANCED_ENABLE=1.

elQ Glow Porting Guide
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4.

5

3 Properties for Ipoxpresso35s69_hello_world_eiq

semings
Resource
Builders
v C/C++ Build Configuration: |Debug [Active ]

Build Variables
Environment

| | Manage Configurations.

Logging B Tool Settings Build steps Build Artifact b Binary Parsers €3 Error Parsers
ICU seftings
Settings v 1 MCU C Compiler [ Do not search system directories (-nostdine)
Tool Chain Editor 25 Diglect [ Preprocess only (-£)
, =
C/Crs General (2 Preprocessor Defined symbols (D) BRE R
MCUXpresso Config Tools (& Tncludes
Project Natures (& Optimization _REDLIB_
= Deb CPU_LPC55569JBD100
Project References S s CPULLPCS556918D100_cm33
Run/Debug Settings ? arnings CPU_LPC55569JBD100_em33_cored
Task Tags (2 Miscellancous SERIAL_PORT_TYPE_UART=1
Validation (2 Architecture SDK_DEBUGCONSOLE=1
(2 TustZone CR_INTEGFR PRINTE
v 8 MCU Assembler PRINTEFLOATENABLE=T ||
9 Genural PRINTF_ADVANCED_EMABLE=1
(& Genera ~TICUXPRESSD
(2 Architecture & Headers USE_CMSIS
~ 8 MCU Linker
(2 General
(& Libraries
(2 Miscellancous
(5 Shared Library Settings Undefined symbols (-U) &
(5 Architecture [

U Cwicksan Panel 1

MCUXpresst
Project Ipoxpre:

Quickstart Panel
flo_worle_eiq [Debug]

= Create or import 2 project

= Build your project

(D

= Debug your project

w?» 9

Click on Apply and Clo
Build the project using the Quickstart Panel

) Quickstart Panel %

- MCUXpresso IDE - Quickstart Panel

y Project: Ipexpress035569_hello_world_eiq [Debug]

+ Create or import a project
B8 Mew project...
Import SDK examples).

& Import project(s) from file system,

~ Build your project
Build

B

)

+ Debug your project

. 35 Debug

Open a terminal program, and you will see the output on the terminal.

"1 COM3 - Tera Term VT
File Edit Setup Control Window Help

8 (ship)
B.728

=171 (ms)

Flash and debug the project from the Quickstart Panel

|
se to save these settings and close the project options dialog box.

elQ Glow Porting Guide
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5 IAR Porting Glow using CIFAR-10 Demo

This section will cover how to port Glow in IAR. A CIFAR-10 image classification model will be used as
an example, and it must be compiled by Glow specifically for the Cortex-M33 core found on the
LPC55569. The RT685 SDK Glow bundle for Cortex-M33 cannot be used because it uses HiFi4 DSP calls
not available for the LPC55569. Generating the CIFAR10 model and generating the new Glow CIFAR10

bundle for Cortex-M33 is out of the scope of this document. Please see the Glow documentation for
more details on that process.

5.1 Cloning a Project

1. Extract the LPC55S69 SDK by unzipping the .zip file if not done already.
2. Open up MCUXpresso Config Tools

3. The following dialog box will pop up. If it does not, you can also go to File->New to open the

dialog box. Click on Create a new configuration based on an SDK example or hello world
project and then click on Next.

(38 start development.

Select a way to start development

(® Create 2 new configuration and project based on an SDK example or hello werld project
Use this o

hello world project for a supported IDE/toolchain

OcCreatean iguration based on ng IDE/toolchain project

n for a selected processor or board without association to a toolchain
to as:

ciate the configuration to any toolchain project later by
ols into the toolchain project directory and then open it using

< Back Next > Finish Cancel

4. On the next screen, there are several items to configure before clicking on Finish:
Select the path to the LPC55S69 SDK unzipped earlier

Select the toolchain (IAR in this case)

Select to create a hello_world project

Select a directory to put this new project into

Select a name to give the project (eiq_example for this particular example)
=

Create a new configuration and project based on an SDK example or hello world project
Clone project(s): eiq_example

®o0 oW

Pk Path SDK Example:
C:\Data\MCUXpressoSDK\SDK_2.8.0_LPCXpresso55569

SDK can be downloaded from hitps:// MEUXpress0.nxp.com

Toolchain

1AR Embedded Workbench for ARM

@® Create "hello_world" project for LPCXpress035563 board|
O Clone selected example

Rase nriect ditectory (worksnace)
Ci\Data\elQ\pc

Project name

eiq_example

elQ Glow Porting Guide Page 9 of 18
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5. A new project will be created in the directory you specified.

5.2 Source Files

6. In Windows Explorer, go to the project directory created in the last section (ie
C:\Data\elQ\Ipc\eiq_example), and then go to the source folder. We will copy some files into
this folder in the next step.

7. Open a new Windows Explorer, and inside the unzipped RT1060 SDK go to
\boards\evkmimxrt1060\eiq_examples\glow_cifar10\source and copy the input_image.inc,
main.c, timer.c, and timer.h files in that directory to the eiq_example \source directory from
the previous step.

8. Because the Glow bundle in the RT1060 example was compiled for a Cortex-M7 core, a new
version of the bundle must be created for the Cortex-M33 core on the LPC device because the
IAR compiler cannot use a bundle compiled for the M7 core. In this example we'll use the
CIFAR10 model, which can be created by following the directions in
\boards\evkmimxrt1060\eiq_examples\glow_cifarl0\doc\readme.txt. Once done, copy the
newly generated Glow bundle into the same eiq_example\source folder.

9. Then still inside the unzipped RT1060 SDK go to \middleware\eig\glow\bundle_utils and copy
both files in that directory to that same eiq_example\source directory from the previous step.

10. It should look like the following when complete:

Ipc » eiq example > source

Name Date modified Type

[ cifar10.h H File 3KB
0 File 26 KB
BIN File 33 KB
TXT File 200 KB
CFile 2KB
H File 1KB
CFile 2Ke
INC File T4KB
CFile 4K8B
CFile 1KB
H File 1KB

] cifar0.o

@ cifarl0.weights.bin

11. Open IAR and open the new project created in the last section by going to File->Open
Workspace and navigating to the directory to open the .eww file
12. In 1AR, right click on the source folder and go to Add->Add Files...

@ ciq_ecample - 1AR Embbedled Workbench IDE - Arm 8.50.4

Edit View Project CMSISDAP Tools Window Help

i
I LPCEESEY
B Ipoxpressof5shd
|
i startup Options...
il utilties

Make

Compile
Rebuild All
Clean

C-STAT Static Analysis

Stop Build

Add > Ad Files,
— Add Group.
>

elQ Glow Porting Guide Page 10 of 18
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13. In the dialog box that comes up, navigate to the eiq_example\source folder and change the filter
to All Files (*.*). Then select all the files, and then click on Open to add them to the IAR project

& Add Files - source X
A4 |« Data » elQ > Ipc > eiq_example > source v o
Organize *  Mew folder =+ M @
| Documents # ~  Name Date modified Type

&) Pictures (& cfarlo.h HFile 3KB

cifarlo ] cifarid.o OFile 148

] ela © cifarlBiweights.bin BIN File 33KB

0 [ cifer TXT File 200KB
o e -
source gﬁ glow. C File 2K8
[ glow_t ¥ H File 1KB
@ OneDrive - NXP [ hello_werld.c CFile 2KB
] input_image.nc INC File 74KB

8 This PC L_| Input_imag
10 Object [&f main.c CFile 4KB

ects ;

- ! [ timer.c CFile 1KB
B Desiaop [ timer.h HFile 1K8
£ Documents
I Downloads
D Music
&) Pictures
B Videos
25 0SDisk (C9)

v < >
File neme: | ‘timer.n" “cifarl0h" “cfaril.o” “cifarlDweights.bin “cifariDweigh ~ | || All Files (%) -

14. The project should look like the following after all the files have been added:

Workspace v ax
debug z
Files & .

E @ eiq_example - debug * v
[ ]
i board

— Deitartoo

|— D eifart 0.weigghts. bin

— B cifarl n.weights it

B glow_bundle_utls.c
B glow_bundle_uils.h

) hello_world.c

— Dinput_image.inc

main.c

Rtimer.c

— Btimerh

W stariup

i utilities

15. Next the code in main.c needs to be updated to work with the LPC55S69.
a. Open hello_world.c by double clicking on the file name
b. On line 14, comment out the #include ""peripherals.h™ line
c. Add #include "'fsl_power.h"
d. Itshould look like the following when done:

e. Copy the following lines from hello_world.c starting from about line 36 which sets up the
clock and board hardware.
/* Init board hardware. */
/* set BOD VBAT level to 1.65V */
POWER_SetBodVbatLevel(kPOWER_BodVbatLevel1650mv, kPOWER_BodHystLevel50mv, false);
/* attach main clock divide to FLEXCOMMO (debug console) */
CLOCK_AttachCIk(BOARD_DEBUG_UART_CLK_ATTACH);

BOARD_InitPins();
BOARD_InitBootClocks();
BOARD_InitDebugConsole();

elQ Glow Porting Guide Page 11 of 18
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f. Overwrite the similar board setup code in main.c near the beginning of main(void).
g. Itshould look like the following when added:

@brief Application entry point.
M
755 int main(void) {

3 se &
79 POMER SEtBodVbatLevel(iePc\ER ﬂoa\mu ve Liassm PzPO (£R_Bodriystievelsamy, false);
E] ttach main clock divide to FLEXCOMMO (debu /

51 CLOCK_AttachC1k(BOARD_DEBUG_UART_CLK ATTA(H)

83 BOARD_InitPins();

84 BOARD_InitBootClocks();

B BOARD_InitDebugConsole()

init_timer();

16. Flnally, remove the hello_world.c from the IAR project by right clicking on that file and
selecting Remove. IAR will pop up a dialog asking if you are sure, so click on Yes to remove the
file.

Workspace ¥ 0 X | helloworld.c mainc x
debug v
Files -
S @ eiq_example - debug* +
[ ]
B hoard )
i CMSIS
@ & component .
i device .
L
1z #11
i Ipcqressof5s6a ii £
=1 6 source el
|— Bcitarton -
I Dcitartna o .
Ol citar D.weights. bin T
|— B citerl n.weights.bt o M
Ha B glow_bundie_utils.c . 20
If ) glow_bundle_utils.h 21 ) e
If Dlinput_image.inc Options...
2 B mainc
Mak
e B timerc e
L— Btimerh Compile alig
@ startup Rebuild All (€19
o utilifies Clean i
L@ i Output rio.
C-STAT Static Analysis 3
Stop Build =11q]
" (c1y
Add > leWei]
Remove allgl
Rename... (CI7]
lerldePm
Are you sure you want to remove the item(s) from the project?
He

5.3 IAR Project Settings

The final changes involve adjusting the IAR project settings.

17. Right click on the project name and select Options...

'Workspace ¥ B X | mainc x startup LPC55569 |
debug ~| |mainf)
42
Files . | @
= l"_
H -board Make -~
}—- i CMSIS m:

18. In the C/C++ Compller category, go to the Preprocessor tab, and add the following to the
Defined symbols box. Then click on OK to save the changes.

PRINTF_ADVANCED_ENABLE=1
PRINTF_FLOAT_ENABLE=1

elQ Glow Porting Guide Page 12 of 18
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Options for node "eiq_example” X
Cotegory Facto Settings
General Options [ Multifile Compilation
Statc Analysis Discard Unused Publics
Buntime Chedking,

I e MISRAC:1998 Encodings Extra Options
Assembler lenguage 1 polonguage2.  Code  Optmizations  Output
Cutput Converter Lst Preprocessor Diagnostics MISRA-C:2004
Custom Build
Build Actions [ignore standardinclude directories
nker Addtional indlude diectories: {one perling)

Debugger

p SPROJ_DIRS board ~
Smulater SPROJ_DIRS/CMSIS
CADI SPROJ_DIRS/component/lists
CMss DAP SPROJ_DIRS /component /senal_manager
GDB Server SPROJ_DIRS/component /uart v
Ljet Freinclude fie:
Hink/)-Trace
T1 Stellaris
Nu-Link Defined symbols: (one per line)
PE micro CPU_LPC55563JBD100_cm3: ~ | | Preprocessor output to file
i SEBi_BART TvRE 14GT. P

PRINTF_ADVANCED_ENABI
1 MEpFET
TIXDS
Cencel

19. Click on the Make icon to build the project

DoR@ = % &0
Workspace

debug

I© ciq_example - 4R Embedded Workbench IDE - Arm 8504
File Edt View Projet CMSISDAP Tools Window Help

D.C

File:

[

o

s

2L leig example—debug | v | [

=T

- 2

@ Make 1)

Make the active project (build files as
needed)

20. Open a terminal program and connect to the COM port the board enumerated as

21. Then click on the Download and Debug icon to load and debug the project

[e

DR B XB0
Workspace

debug

Los

v ® X | mainc x st

- 43
=L leig_example - debug | < | [f{[SM

File Edit View Projed CMSSDAP Tools Window Help

D_C =< Q> 5=«

~ |mainp
2

B>00 Do =

22. You should see the output in the terminal:

i

File Edit Setup Contr

Topl class = 8

ol  Window Help

{ship)

Confidence = B.919

Inference time

=150 (ms)

elQ Glow Porting Guide
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6 Keil MDK Porting Glow using CIFAR-10 Demo

This section will cover how to port Glow in Keil MDK. A CIFAR-10 image classification model will be
used as an example, and it must be compiled by Glow specifically for the Cortex-M33 core found on
the LPC55S569. The RT685 SDK Glow bundle for Cortex-M33 cannot be used because it uses HiFi4 DSP
calls not available for the LPC55569. Generating the CIFAR10 model and generating the new Glow
bundle is out of the scope of this document. Please see the Glow documentation for more details on
that process.

6.1 Cloning a Project

1. Extract the LPC55S69 SDK by unzipping the .zip file if not done already.

2. Open up MCUXpresso Config Tools

3. The following dialog box will pop up. If it does not, you can also go to File->New to open the
dialog box. Click on Create a new configuration based on an SDK example or hello world

project and then click on Next.

8 stort development. o X

<Boc i Concal

4. On the next screen, there are several items to configure before clicking on Finish:
Select the path to the LPC55S69 SDK unzipped earlier

Select the toolchain (Keil MDK in this case)

Select to create a hello_world project

Select a directory to put this new project into

Select a name to give the project (eiq_example for this particular example)

®o0 o

Create a new configuration and project based on an SDK example or hello world project

Clene project(s): ciq_example

SDK Path SDK Example
C:\Data\MCUXpressoSDK\SDK_2.8.0_LP CXpress035569 | [Browse.

SDK can be downloaded from https://mcuxpresso.nxp.com

Toolchain

h
h
h
Keil MDK e

SDK Proiect.
@ Create "hello_world" project for LP CX presso35563 board
5 Clone selected example

Base nroiect directory (workspace)

Civdata\eighlpc v | | Browse.

Projectname.

eiq_example
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5. A new project will be created in the directory you specified.

6.2 Source Files

6. In Windows Explorer, go to the project directory created in the last section (ie
C:\Data\elQ\Ipc\eiq_example), and then go to the source folder. We will copy some files into
this folder in the next step.

7. Open a new Windows Explorer, and inside the unzipped RT1060 SDK go to
\boards\evkmimxrt1060\eiq_examples\glow_cifar10\source and copy the input_image.inc,
main.c, timer.c, and timer.h files in that directory to the eiq_example \source directory from
the previous step.

8. Because the Glow bundle in the RT1060 example was compiled for a Cortex-M7 core, a new
version of the bundle must be created for the Cortex-M33 core on the LPC device because the
Keil compiler cannot use a bundle compiled for the M7 core. In this example we'll use the
CIFAR10 model, which can be created by following the directions in
\boards\evkmimxrt1060\eiq_examples\glow_cifarl0\doc\readme.txt. Copy the newly
generated bundle into the same eiq_example\source folder.

9. Then still inside the unzipped RT1060 SDK go to \middleware\eig\glow\bundle_utils and copy
both files in that directory to that same eiq_example\source directory from the previous step.

10. It should look like the following when complete:

Ipc » eiq example > source

Name Date modified Type

[ cifar10.h
] cifar0.o
@ cifarl0.weights.bin

HFile 3KB
O File 26 KB
BIN File 33KB
TXT File 200KB
CFile 2KB
HFile 1KB
CFile 2KB
INC File T4KB
CFile 4KB
C File 1KB
H File 1KB

11. Open Keil and open the new project created in the last section by going to File->Open
Workspace and navigating to the directory to open the .uvprojx file. If needed, install any
required device packs.

12. In Keil, right click on the source folder and go to Add Existing Files to Group "source'...

Project x|

=1-“% Project: eiq_example

=55 eig_example debug
+-[d board
H [d CMSIS
4 [ component/lists
# [0 component/serial_manager
+-[d component/uart
#-[d device
# [ doc
4 [ drivers
=i source
_] hello_waorld.c ,1}\ Options for Group "source’.. Alt=F7
# [ startup
5 03 utilities Add New Item to Group “source’...
Add Existing Files to Group ‘source...

Remove Group ‘source’ and its Files

[ Rebuild all target files
[ Build Target F7

t Manage Project Items...

v | Show Include File Dependencies
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13. In the dialog box that comes up, navigate to the eiq_example\source folder. Set the filer to All
files(*.*), and then select all the files except for the cifar10.weights.bin file. Click on the Add
button to add them to the project. Then click on Close to close the dialog box.

KA Add Files to Group 'source' x
Lookin{| | | source ~|e @ ef E-
Mame : Date modified Type Size
[ cifarion 8/25/2020 2:41 PM HFile 3Ke
| cifari0o 8/25/2020 2:41 PM OFile 26KB
i cifariOaweights.bin £/25/2020 2:41 PM BIN File 33KE |
o weights.bet 8/25/2020 2:41 PM TXTFile 200KB
[ glow_bundle._utils.c 7/20/2020 8:12 PM CFile 2KB
[ glos e_utils.h T/20/2020 8:12 PM H File 1KB
=i £/25/2020 3:08 PM CFile 2KB
7/20/2020 8:11 PM INC File 74KB
7/20/2020 8:11 PM CFile 4KB
7/20/2020 8:11 PM CFile 1KE
7/20/2020 8:11 PM HFile 1KE

Fiename:  ['cfarlOn” “cfarl0o’ “cferl0eights bd" "glow_bundle_utis.c” “glow_bundle_utis h' “hello_word.c" * Add

Files of type: || [Alfies () | Close

14. It should look like the following when completed:

=T Project: ein_example

=37 eiq_example debug
=-1d board
@[3 CMsIS
#-1d component/lists
=-Ld component/serial_manager
@ [d component/uart
FH-Ld device
B3 doc
w3 drivers
=5 source
j hello_warld.c
_] cifarl0.h
J cifar10.0
] cifarldweights.bxt
_] glow_bundle_utils.c
j glow_bundle_utils.h
_] input_image.inc
L1 main.c
j timer.c
_] timer.h
E-Ld startup

L utilities

23. Next the code in main.c needs to be updated to work with the LPC55S69.
Open hello_world.c by double clicking on the file name

On line 14, comment out the #include "'peripherals.h™ line

Add #include *'fsl_power.h"

It should look like the following when done:

12 #include <stdio.h>

o0 oTw

17 #include

e. Copy the following lines from hello_world.c starting from about line 36 which sets up the
clock and board hardware.
/* Init board hardware. */
/* set BOD VBAT level to 1.65V */
POWER_SetBodVbatLevel(kPOWER_BodVbatLevel1650mv, kPOWER_BodHystLevel50myv, false);
/* attach main clock divide to FLEXCOMMO (debug console) */
CLOCK_AttachCIk(BOARD_DEBUG_UART_CLK_ATTACH);

b

BOARD_InitPins();
BOARD_InitBootClocks();
BOARD_InitDebugConsole();
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f. Overwrite the similar board setup code in main.c near the beginning of main(void).
g. Itshould look like the following when added:

@brief Application entry point.
M
755 int main(void) {

8 /* set BOD VBAT level to 1.65V */

79 POWER_SetBodVbatLevel (kPONER_BodVbatLevel1650my, hPOWER BodHystlevel5omy, false);
50 /* attach main clock divide to FLEXCOMM® (debug console) */

81 CLOCK_AttachClk(BOARD_DEBUG_UART_CLK_ATTACH);

53 BOARD_InitPins();

54 BOARD_InitBootClocks();

B BOARD_InitDebugConsole();

init_timer();

24. Finally, remove
selecting Remove File "hello_world.c'. Keil will pop up a dialog asking if you are sure, so click
on Yes to remove the file.

Project T8
27 Project: eiq_example

=15 eiq_example debug

3 board
3 cMsis
[ component/lists

hello_world.c—
L] cfartoh &S Options farFile ‘hello_world.c.. Alt=FT
0 «ifartoo Remove File "hello_world.c’

LI cifsrlOmeioh oo project tems..

\91 Are you sure to remave File ‘hello_world. 7
v

6.3 Keil Project Settings

The final changes involve adjusting the Keil project settings.

25. Right click on the project name and select Options for Target "eiq_example debug'...

Project L=
% Project: eig_example ’—
(5145 eig_example debug
[ board x Options for Target ‘eiq_example debug’... Alt+F7
[ cmsis PO

26. Go to the C/C++ (ACS6) tab and add the following to the Define box. Make sure to add the
commas to delineate the new defines. Then click on OK to save the changes.

, PRINTF_ADVANCED_ENABLE=1, PRINTF_FLOAT_ENABLE=1

K2 Options for Target "eiq_example debug’ X
Device | Target | Output | Listing | User | C/C+ (ACE)| Asm | Linker | Debug | Ltis |

Preprocessor Symbols

Define: ‘)reﬂ SERIAL_PORT_TYPE_UARTHI. PRINTF_FLOAT_ENABLE=1, PRINTF_ADVANCED_ENABLE=1

Undefine

Language / Code Generation

I Erecute-ony Code Wamings: [ACHHke Wamings v LlancuageC: [c99 =]
Optimization: [01 | [~ Tum Wamingsirte Emors language C++: [e=11 |
I Link-Time Optimization I Plain Charis Signed ot e e

I™ Spiit Load and Store Muttiple: ™ Read-Only Positior er ™ use RTTI

I¥ One ELF Section per Function ™ Read-Write Posttion Independer I No Auto Includes

incode[ooarf CHSIS H st 4/serial_manager: att:device:divers statup i J
Misc [fno-common fdate-sections freestanding 4no-buttin mihumb
Controls

Compier [ -std=c38 ~target=am-am-none-eabi mcpu=cortex-m33 mpu=ipv5-sp-d 16 mfloat-abi=hard < ~
c:lntm‘ Lno-tti funsigned-char fshort-enums fshort-wchar
ring <

OK Cancel Defauts Help
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15. Click on the Build icon to compile the project

k2 C\Data'\elQulpcheiq_exampleteiq_example.uvprojx - pVision

File Edit View Project Flash Debug Peripherals Tools

[£4] B 5| ciq_example debug o A&
Project

#-d board

27. Open a terminal program and connect to the COM port the board enumerated as
28. Then click on the Start/Stop Debug Session icon to load and debug the project

%
File Edit View Project Flash Debug Peripherals Teols SVCS  Windew Help

==} " P == B amewokon LR |@|0 0o @B A
FrT— e & B
Sume $3| g eampie cenug o] &% | b & v @ @) start/Stop Debug Session (Ctrl+F5)
Project 28 ] maine [ hello_werld.c Enter or leave a debug session

=% Project: eiq_example 50
£ 45 eiq_example debug

29. You should see the output in the terminal:

1 COMS - Tera Term VT

File Edit Setup Control Window Help

Topl class = 8§ (ship)
Confidence = 0.919
Inference time = 153 (ms)

elQ Glow Porting Guide

Page 18 of 18



