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Table 1: Cross Reference of Applicable Products

Manufacturer Part Internal Pic

P N
roduct Name Number

Device Type

Number
Arm Cortex MO+ UT32MOR500 5962-17212 Project Setup QS30

1.0 Overview

This document details the process of creating a UT32MOR500-based embedded software project using the Keil
ARM Compiler 6, which uses LLVM compiler. LLVM compiler produces efficient code generation, better
diagnostics, and faster development. The ARM Compiler 6 is partially compatible with previous ARM Compiler
Versions (5 and before), so this application note guides how to port your application source code, compiler
settings and make best use of new compiler optimizations and diagnosis facilities. For the purposes of this
document, we will create a project named helloworld and configure the Keil tools to include all the source
modules required for a successful build. Using this template, the user should be able to create projects using (a)
their preferred application source directory structures and (b) the directory structure for the Keil-supplied files.

2.0 Creating a design project with Keil uVision IDE

1. Submit request to download SDK_2_0_0.zip from https://www.frontgrade.com/product/ut32m0r500-0

under Software Download Request form. Once the download has completed, unzip the files. Create a directory of
your choice for the helloworld project.

2. Launch Keil uVision E

3. From the Project menu, select New uVision Project....

4. Under the directory of choice, specify the project name as helloworld and click Save, see Figure 1.

KA Create New Project X
<« > v <« customer-examples > helloworld_c6_2 v C Search helloworld_c6_2 »
Organize v  New folder =- @

src Name Date modified Type Size
UT32MORS00_S T src 7/14/2025 3:44 PM File folder
docs
appnotes
v [l ThisPC

> %5 Local Disk (C)
> == group$ (\\den
> @& aguas (\denl-

File name: | [JEUSII! o

Save as type: Project Files (*.uvproj; *.uvprojx) v

A Hide Folders Save Cancel

Figure 1: Project Setup
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5. Select Device and click OK, see Figure 2.
Select Device for Target ‘Target_1'... X
ISoftware Packs ;I
Vendor: ARM
Device:  ARMCMOP
Toolset: ARM
Search: I
Description:
= ¢ ARM »| [The Cortex-M0+ processor is an entrydevel 32t ARM Cortex a
processor designed for a broad range of embedded applications. It
@ ‘%4 ARM Cortex MO Cffers sianificant benefts to developers. including-- A simpl
= %4 ARM Cortex MO plus architecture that is easy to leam and program- Ukradow power,
0 ARMCMOP energy-efficient operation- Excellent code density- Detemninistic, high-
ARMCMO performance intemupt handling- Upward compatibility with Cortex-M
4% ARM Cortex M1 prooessorP:;nﬂy- Plﬁ;nn s;ﬁl.lty robustness, with optional integrated
‘4% ARM Cortex M23 Memory Protection Unt (MPU)
%% ARM Cortex M3
%% ARM Cortex M33
%% ARM Cortex M35P
% ARM Cortex M4 ~| v
0K Cancel Help
Figure 2: Select Device
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6. Click the Manage Run-Time Environment symbol . and under Software Component, select the appropriate
components and click OK, see Figure 3.

Manage Run-Time Environment X
Software Component Sel. Variant Vendor Version  Description
=] ‘ CMSIS Cortex Microcontroller Software Interface Components
¥ CORE v ARM 6.1.0 CMSIS-CORE for Cortex-M, SC000, SC300, Star-MC1, ARMvE-M, ARMvE.1
@ DSP l_ Source ARM 1.16.2 CMSIS-DSP Library for Cortex-M and Cortex-A
¢ NN Lib r ARM 7.00 CMSIS Neural Network(NN) Library
‘ OS Tick (API) | 1.01 RTOS Kernel system tick timer interface
& RTOS2 (API) ' 23.0 CMSIS-RTOS API for Cortex-M, SC000, and SC300
’ CMSIS Driver ' Unified Device Drivers compliant to CMSIS-Driver Specifications
‘ CMSIS-Compiler | Compiler Specific Interfaces
‘ CMSIS-View ' Debugger visualization of software events and statistics
3 Compiler | ARM Compiler Keil Compiler Extensions for ARM Compiler 5 and ARM Compiler 6
=] ‘ Device 'Startup System Setup
¥ Startup v C Startup ARM [220 'System and Startup for Generic Arm Cortex-MO+ device
’ File System MDK Keil | | File Access on various storage devices
‘ Network MDK Keil IPv4/1Pv6 Networking using Ethernet or Serial protecols
’ UsB MDK Keil USB Communication with various device classes
< v
Validation Qutput Description
Resolve Select Packs Details OK I Cancel Help |

Figure 3: Software Components
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7. Under the folder where the project was created, browse to RTE\Device\ARMCMOP and replace
startup_ARMCMOplus.c, system_ARMCMOplus.c, and ARMCMOplus_ac6.sct with the files from
SDK_2_0_0\UT32MO0SpecificARM\src\.

NOTE: Files under SDK_2_0_0\UT32MO0SpecificARM\src are specific startup files for Frontgrade’ UT32MOR500.

Local Disk (C) > projects > UT32MOR500 > software > SDK 200 > UT32MOR500_SpecificARM >  src

T Sort ~ = View ~
A
() Name Date modified Type Size
qﬁ ARMCMOplus_act 6/3/2025 4:30 PM Windows Script Com... 3 KB
startup_ARMCMOplus 7/9/2025 2:24 PM C Source File 10 KB
O startup_ARMCMOplus.s 4/14/2025 12:33 PM S File 12 KB
system_ARMCMOplus 7/14/2025 11:39 AM C Source File 3 KB

8. Under the folder where the project was created, create a src folder for the .c files. In the Project, double-click
Source Group 1 and rename it to hello_src.

9. Right-click on hello_src and click on Add New Item to Group ‘hello_src’.... Add a new C source file, hello_test.c and
copy the source code from Code 1.

#include <stdio.h>
#include "UT32MOR500.h"
#include "ut32mO0_uart.h"

UART_TypeDef *UARTO = (UART_TypeDef *) UARTO_BASE;
UART_InitTypeDef UART _InitStruct;
uint32_t ActualBaudRate;

int main (void){
UART_Structlnit (&UART_InitStruct);
ActualBaudRate=UART_Init (UARTO, &UART_InitStruct);
UART_Cmd (UARTO, ENABLE, ENABLE);

for(;;{
printf("Hello World!!\r\n");
}
}
Code 1: Hello World Source Code
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10. Right-click on Targetl and select Add Group... to create groups for source and include files from Frontgrade’s
Standard Peripheral Library, <your working dir>\StdPeriphLib\src and <your working dir>\StdPeriphLib\inc. Add
sources and include files to their respective directories, see Figure 4.

Project I x |
= % Project: helloworld
= % UT32MOR500
=7 helloworld_src
-_’I helloworld_test.c
= lib_src
-_’I ut32m0_dtimer.c
-_'I ut32m0_uart.c
= lib_inc
_] ut32m0_dtimer.h
_] ut32m0_uart.h
= print_support
-_'I ut32m0_Retarget.c
] ut32m0_Serial.c
& cmsis
59 Device
_] ARMCMOplus_ac6.sct (Startup)
_] startup_ARMCMOplus.c (Startup)
-_'I system_ARMCMOplus.c (Startup)

< |+

[E] Project @Bool-.s {} Functions (].,.Templates

Figure 4: Add source and include files
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11. Right-click on Targetl and select Options for Target ‘Target 1’.... see Figure 6-11 for basic settings—Change
settings according to the particular project. For C/C++ and Asm tabs, click J and setup the compiler include
paths; see Figure 6 and Figure 7.

NOTE: ARM Compiler version 6 uses the scatter file for memory configurations.
NOTE: the System Viewer File path in Figure 5 is:

<your working dir>\UT32MOR500_SpecificARM\SVD\Wolverine_BasiCAN.SFR
If your project requires the use of PeliCAN, set the path to:

<your working dir>\UT32MOR500_SpecificARM\SVD\Wolverine_PeliCAN.SFR

Options for Target 'UT32MOR500' X

Device Target | Output | Listing | User | C/Ce+ (ACE) | Asm | Linker | Debug | Utities |
~ Code Generation

ARM ARMCMOP
ARM Compiler: IUse default compiler version 6 ﬂ
Xtal (MHz): |<undefined>
Operating system: | None | | I UseMcrolIB [~ Big Endian
System Viewer File:

| El

I~ Use Custom File

~ Read/Only Memory Areas — Read/Write Memory Areas
default  off-chip Start Size Startup default off-chip Start Size Nolnit
I~ ROMI | | C ™ RAMI: | | r
I~  RoM2: | | s RAMZ | | r
I~ ROM3: | | ° ™ RAM3: | | r
on-chip on-chip
¥  IROMI: I{un |m4mm @ W  IRAMI: I{hEO{)OODDO lmzmm r
™ IRoM2: | | ° ™ IRAM2: | | r
OK Cancel Defaults Help
Figure 5: Target
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Figure 6: C/C++ Include Paths

Figure 7: ASM Include Paths
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NOTE: the scatter file is now used for Memory Layout, see picture below.
Options for Target 'UT32MOR500 X
Device | Target | Output | Listing | User | C/Co+ (AC6) | Asm  Linker | Debug | Utites |
[~ Use Memory Layout from Target Dialog X/0 Base: I
[~ Make RW Sections Position Independent R/O Base: I{hmmmm
[~ Make RO Sections Position Independent R/W Base Imm
™ Dont Search Standard Libraries
) - ) disable Wamings: I
[V Report might fail' Conditions as Emors
Scatter : =
fer [ \RTE\Device \ARMCMOP \ARMCMIlplus_ac6 sct ~| Ede.. |
Misc A
controls -
Linker |-cpu Cortex-M0+ "0
control  |-strict —scatter " \RTE\Device \ARMCMOP\ARMCM0Oplus_ac6 sct"
string
OK Cancel Defaults Help
Figure 8: Linker
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NOTE: the Initialization File path is: <your working dir>\UT32MOR500_SpecificARM\Wolv_SRAM_Debug.ini

Figure 9: Debugger

NOTE: the serial for your JTAG pod will appear in the Serial No: box.

Figure 10: Debugger Settings
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Figure 11: Flash Download
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*

12. In the Project Explorer view, click on L& & and Build Project.

13. Start the debugger | and run [El the application. Display the output using your favorite Terminal,

see Figure 12.

KB C\projects\UT32Mi

R500\software\SDK_2_0_O\customer-exa helloworld_c6 orld.uvprojx - pVision = o
File Edit View Projet Flash Debug Peripherals Tools SVCS Window Help
Sdd Y - » == @ pragma VvAae|@Q-leocoo &-| B X
% Q| B¢ ARREaRA-O-3-R-32- 8-
Project 2 [ Disassembly L]
= %% Project: helloworld 0%2000224E 9806 LDR X0, [sp, #0x18]

= &3 UT32MORS00 NVIC_EnableIRQ (DUALTIMERO_IRQn):

= & helloworld_src

0x20002250 F7FFFF4E  BL.W 0x%200020F0 __ NVIC_EnableIRQ

@ 1) helloworld_test.c for(::
= 5 lib_src
1) ut32m_dtimerc 0x20002254 ETFF s 0x20002256
- : an AT AN T
@ ) ut32m0_uart.c —_
il 'j’-'"‘ _] helloworld_testc [ ] UT32MO_SRAM Debug.ni | _] system ARMCMOplus.c ] startup_ARMCMOpIus.c v x
0_dti h
ut32mo_dtimer 77 DTIMER Init (DTIMERO, &DTIMER InitStruct);:
] ut32m0_uarth 78 - -
= &5 print_support 79
[ ut32m0_Retarget.c 20
@ [ ut32m0_Serial.c ;;
& cmsis 5
=@ Device 84
() ARMCMOplus_ac6isct (Startup) s NVIC_SetPriority (DUALTIMERO_IRQm, 2);
5 1) stortup ARMCMOplus.c (Startup) > YT NVIC EnableIRQ (DUALTIMERO_IRQn);
- 87
@ L] system ARMCMOplus.c (Startup) 88 [ for(::){
89 |
90 3 1f (TimerTickExpired) (
51 TimerTickEx 7 COMO - Tera Term VT - a] X
52 printf ("\
53 printe (" File Edit Setup Control Window Help
94 ) ello World???
95 -
%6 Servicing Interrupt
97
o8 ) ello Worl
o9 Servicing Interrupt
100 id DUALTIMERO_IRQHandler (void)
101 t
102 | if (DTIMER StatusIRQ (DTIMERO, TIMERO)) ello Horl
103 « Servicing Interrupt
al [ 104 ‘ DIIMER ClearIRQ (DTIMERO, TIMERO):
Erms 105 TimerTickExoired=1: ello Worldttt
] Project | = registe

Servicing Interrupt

Command 3 E CallStack| | ]
[ 110 Worldttt
//setup () : // Setup for Running il Servicing Interrupt l
SP = _RDWORD (0x20000000) ; // Setup Stack Pointer
BC = _RDWORD (0x20000004) ;
//g, main // run to main() |
BS \\helloworld\src/helloworld test.c\8s
>
ASSIGN Breakbisable BreakEnable BreakKill Breaklist BreakSet Breakhccess COVERAGE COVIOFILE DEFINE | GallStack = Locals [ fiiace Exceptions | fevent =]
ULINK2/ME Cortex Debugger 11:0,00000000sec 86 C:1 CAP NUM| SCRL OVR R/W

Figure 12: Hello World Display

4350 Centennial Blvd., Colorado Springs, CO 80907 e frontgrade.com e sales@frontgrade.com Page 12 of 13




rRONTGRADLC UT32MORS00

APPLICATION NOTE Creating a Project in the Keil IDE UT32MOR500 32-bit Arm™ Cortex® MO+ Microcontroller V6
7/24/2025

Version #: 2.0.0

3.0 Revision History

Date ‘ Revision # ‘ Author H Change Description
5/17 1.0.0 SW Initial Release
12/17 1.0.1 AW Minor edits for directory names
2/18 1.0.2 AW Additional edits for directory names and dialog settings box
8/15/18 |1.1.0 JA Second release
7/24/2025 |2.0.0 JA Added instructions for creating a project for ARM Keil Compiler V6

Datasheet Definitions

Definition

Advanced Datasheet Frontgrade reserves the right to make changes to any products and services described herein at any time
without notice. The product is still in the development stage and the datasheet is subject to change.
Specifications can be TBD and the part package and pinout are not final.

Preliminary Datasheet Frontgrade reserves the right to make changes to any products and services described herein at any time
without notice. The product is in the characterization stage and prototypes are available.

Datasheet Product is in production and any changes to the product and services described herein will follow a formal
customer notification process for form, fit or function changes.

Frontgrade Technologies Proprietary Information Frontgrade Technologies (Frontgrade or Company) reserves the right to make changes to any products
and services described herein at any time without notice. Consult a Frontgrade sales representative to verify that the information contained herein is
current before using the product described herein. Frontgrade does not assume any responsibility or liability arising out of the application or use of any
product or service described herein, except as expressly agreed to in writing by the Company; nor does the purchase, lease, or use of a product or service
convey a license to any patents, rights, copyrights, trademark rights, or any other intellectual property rights of the Company or any third party.
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