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Creating UT32MR500 Project in the Keil IDE
UT32MOR500 32-bit Arm™ Cortex® MO0+ Microcontroller

PRODUCT NAME MANUFACTURER SMD # DEVICE TYPE INTERNAL PIC
PART NUMBER NUMBER
Arm Cortex MO+ UT32MOR500 5962-17212 Project Setup QS30

Table 1: Cross Reference of Applicable Products

1.0 Overview

This document details the process of creating a UT32MORS500-based embedded software project using the Keil
ARM development tools. 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. Download UT32MOR500_API_vx_x_x.zip from www.cobhamaes.com/hirel
Once the download has completed, unzip the files. Create a directory of your choice for the

helloworld project.

2. Launch Keil uVision
3. From the Project menu, select New uVision Project....
4. Under the directory of choice, specify the project name as helloword and click Save, see Figure 1.
LA Create New Project L‘
@Cvl « projects » UT32MOR500 » Examples » helloworld - - I‘,H Ss‘:r:r* helloworid Dl
Organize v 4= (7]

4 Libraries
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£, Local Disk

File name: m

Save as type: [Project Files (*.uvproj; *.uvprojx) V]

“ Hide Folders
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Name Date modified

o~

No items match your search.
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[ Save ] [ Cancel l

Figure 1: Project Setup
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Creating UT32MR500 Project in the Keil IDE
UT32MOR500 32-bit Arm™ Cortex® MO0+ Microcontroller

5. Select Device and click OK, see Figure 2.

elect Device for Target 'Targ P

Device I

] Software Packs Lﬂ

Vendor: ARM
Device:  ARMCMOP
Toolset: ARM

Search: 1
Description:
B % ARM || |The Cortex-MO+ processeris an entry{evel 32:bit ARM Cortex -
L e processor designed for a broad range of embedded applications. it
@ vi' ARM Cortex MO offers significant benefits to developers, including:
=% ARM Cortex MO plus - simple, easy-to-use programmers model
- highly efficient ultradow power operation
L.} ARMCMOP - excellent code density
#-“i¥ ARM Cortex M23 - detemministic, high-perfformance intemupt handling

@42 ARM Cortex M3 | |- upward compatibilty with the rest of the Cortex-M processor famity.

= i ARM Cortex M33
=% ARM Cortex M4
& “i¥ ARM Cortex M7 ‘
= %% ARM 5C000 (=] =

ok | Cancel | Help

Figure 2: Select Device
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6. Click the Manage Run-Time Environment symbol L4 and under Software Component, select
the appropriate components and click OK, see Figure 3.

Manage Run-Time Environment

Software Component Sel.  Variant Version  Description
24 amsis Cortex Microcontroller Software Interface Components =]

¥ CORE 2 501 | CMSIS-CORE for Cortex-b, 5C000. SC300. ARM8-M

v DS [ 151 CMSIS-DSP Library for Cortex-M, SC000, and SC300

@@ RTOS (AP) 100 CMSIS-RTOS API for Cortex-M, SC000. and SC300
¢ RTOS2 (AP 210 CMSIS-RTOS API for Cortex-M, $C000. and SC300

2] ‘ CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver Specifications
ok 2 Compiler ARM Compiler 120 Compiler Extensions for ARM Compiler 5 and ARM Compiler 6
¢ Data Exchange Software Components for Data Exchange
=] ‘ Device Startup, System Setup

v MIV 101 System and Startup for Generic ARM Cortex-M0+ device
@@ File System MDK-Pro E| 698 File Access on various storage devices
@9 Functional Safety Yogitech fRSTL Safety Software Component
7 Graphics MDK-Pro E| 5366 | UserInterface on graphical LCD displays
5] ‘ Network IwiP E|1.4‘1 Network IwlP Bundle
ué Oryx Embedded Middleware Oryx Embedded Mi... 1.7.2 Middleware package(CycloneTCP, CycloneSSL and CycloneCrypto)
@ 0 RTOS Micrium 100 Micrium Real Time Kernel
@ Security b
] ‘ Use MDK-Pro E| 6110 | USB Communication with various device classes
® ‘ mbed
@I‘ wolfSSL wolfSSL 390 wolfSSL: SSL/TLS and Crypt Library ] Alj
{ »

Figure 3: Software Components

7. Under the folder where the project was created, browse to RTE\Device\ARMCMOP and replace
startup_ARMCMOplus.s and system_ARMCMOplus.c with the files from
UT32MOR500_API_vx_x_x\UT32MO0SpecificARM\src\.

NOTE: Files under UT32MOR500_API_vx_x_x\UT32MO0SpecificARM\src are specific startup files for
CAES’ UT32MOR500.
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Creating UT32MR500 Project in the Keil IDE
UT32MOR500 32-bit Arm™ Cortex® MO0+ Microcontroller

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.

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_StructInit (&UART_InitStruct);
ActualBaudRate=UART_Init (UARTO, &UART_InitStruct);
UART_Cmd (UARTO, ENABLE, ENABLE);

for(;;{
printf("Hello World!!"\r\n");
by

Code 1: Hello World Source Code

10. Right-click on Targetl and select Add Group... to create groups for source and include files from
Cobham'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.

Froject i

=75 Project: helloworld

%5 Groupl
=F hello_src
&1 hello_test.c
= LF print_support
j ut32mil_Retarget.c
j ut32mi_Serial.c
E4S lib_src
|1 ut32mi_uart.c
= lib_inc
L] ut32ml_uart.h
& cmsis
B ‘ Device
] startup_ARMCMOplus.s
ez system_ARMCMOplus.c

< | i
EIProjertI@E:w:L:- {} Func. (].,Tfm 5

Figure 4: Add source and include files
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Creating UT32MR500 Project in the Keil IDE
UT32MOR500 32-bit Arm™ Cortex® MO0+ Microcontroller

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 Asmtabs, click

2

~ and setup the compiler include paths; see Figure 6 and Figure 7.

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

b

ﬂ Options for Target 'Group 1' | ——

Device Target lOutputI Listingﬂ User I C/CH] Asm I I.Jnkefl Debugl Utilitiesl
ARM ARMCMOP

—Code Generation
Xal (MHz): |50.0 ARM Compiler: ~ [Use defaut compiler version |

Operating system: | None Ll

System Viewer File: [~ Use Cross-Module Optimization
C;\proje@ts\UTSZMOF{SDD\UTHMOH500_SpecvficARNu [~ Use MicroLIB [~ Big Endian

[¥ Use Custom File

Read/Only Memory Areas ReadWrite Memory Areas
default  off-chip Start Size Startup default off-chip Start Size Nolnit

m e[ | e ||F
- romz[ | r omwz[ [
roeomx[ [~ roRwx[ [ ¢

on-chip on-chip

RAM1: ﬁ]ﬁ r

& tromt: [Bx20000000 616000 3 P IRAMi: [%20076000  [®x20000 r
[T IROM2: I o [T IRAM2: I
ok | camcel | Defauts | Help
—
Figure 5: Target
Options for Target 'Group 1' X
Device ]I Target ] Output I Ljstingﬂ User C/C++ ﬂkm I Linker I Debug I Ltilities |
Preprocessor Symbols
Define: I
Undefine: |
— Language # Code Generation
I~ Execute-only Code [ Sirict ANSIC Wamings:
Optimization: |Level 0(00) v [~ Enum Container always int All Wamings :I'
[~ Optimize for Time [~ Plain Charis Signed I~ Thumb Mode
[~ Spiit Load and Store Multiple I~ Read-Only Posttion Independent [ No Auto Includes
[V One ELF Section per Function [~ Read-Write Position Independent ¥ C39 Mode
lngl:lie [-\-\UT32MOR500_SpecticARM\nc:.\.\StdPeriphLibkinc .. \..\PrintfSupport:. \..\ConsoleAPI E|
s
Misc I
Controls
Compiler |99 < —cpu Cortex-MD=-D__EVAL i -g 00 —apcs=interwork —split_sections -| -
control  |../../UT32MOR500_SpecificARM/inc -| ../../StdPeriphLibsinc - ../../PrintfSupport - ../../ConsoleAP|
sting -
OK |  Camcel |  Defauts | Heip

Figure 6: C/C++ Include Paths
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Creating UT32MR500 Project in the Keil IDE
UT32MOR500 32-bit Arm™ Cortex® MO0+ Microcontroller

Options for Target 'Group 1' g

Device I Target I Output I Listing I User I C/C++ Asm I Linker I Debug I Ltilties ]

— Conditional Assembly Contral Symbols

Define: I
Undefine I

r— Language # Code Generation

I Read-Only Position Independent I Spit Load and Store Multiple
[~ Read-Write Position Independent

[~ Thumb Mode [~ Execute-only Code

[ No Wamings [ No Auto Includes

lng;de |,,\,,\UT32Moasoo_SDecrficARmnc;..\..\swpen'phUb\anc E|
Misc I
Controls

Assembler  |-cpu Cortex-M0+ i —pd "__EVAL SETA 1" -g -apcs=interwork -1 .\. \UT32MOR500_SpecificARM =
control  [\inc -1 .\ \StdPeriphLib\inc
sting
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oK | Cancel |  Defauts | Help
= =
Figure 7: ASM Include Paths
. R
L Options for Target 'Target 1' 23
P - - s

Device ] Target | Outputl I.istingl User I C/CH»I Asm Linker l Debugl Lttilties I

[V Use Memory Layout from Target Dialog X/0 Base:

I Make RW Sections Position Independent R/O Base: |(0000000D
I™ Mzke RO Secti Position Ind dent = SAnnnnn
ake ions Position Indepen: W Base [ﬁ
I” Dont Search Standard Libraries
¥ Report ‘might fail' Conditions as Ermors

disable Wamings: I

Sca%tleg ~| _l Edit... I

Misc m
controls 4
Linker |-cpu Cortex-M0+ "0 -
control  |-strict —scatter ".\Objects\gpio_test.sct"
string -

Figure 8: Linker
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Creating UT32MR500 Project in the Keil IDE
UT32MOR500 32-bit Arm™ Cortex® MO0+ Microcontroller

NOTE: the Initialization File path is: <your working dir>\UT32MOR500_SpecificARM\Wolv_SRAM_Debug.ini

ﬁ Options for Target 'Group 1'

Device | Target | Output | Listing | User | G/G++ | Asm | Linker Debug IUtiIitiesI

—
> " Use Simulator with restrictions Settings * Use: IULINKZ/ME Cortex Debugger ﬂ Settings
—+ ™ Limit Speedto Real-Time
—i W Load Application at Startup V¥ Runto main) [V Load Application at Startup V' Runto main()
O Initialization File: Intialization File:
I J Edit I..\..\UT32MOR500_SpeCiﬁcARM\UT32I\ EI Edt...
2 ~Restore Debug Session Settings —— Restore Debug Session Settingg ——
[¥ Breakpoints ¥ Toolbox [V Breakpoints IV Toolbox
Z v Watch Windows & Performance Analyzer v Watch Windows
[ Memory Display [V System Viewer ¥ Memory Display [V System Viewer
O CPUDLL: Parameter: Driver DLL: Parameter:
_I [sARMCM3.DLL | [SARMCM3.DLL |
m Dialog DLL: Parameter: Dialog DLL: Parameter:
[DARMCM1.DLL [pCMO+ ITAHMCMI.DLL [pCM0+
Manage Component Viewer Description Files ... |

ok | concel | Defauts | Help

Figure 9: Debugger

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

Cortex-M Target Driver Setup
Debug lTrace ] Fash Downloadl

ULINK USB - JTAG/SW Adapter JTAG Device Chain

Seial No:I -I IDCODE Device Mame IRlen Move
TDO |@® 0x0BAD1477  ARM CoreSight JTAGDP 4
ULINK Version: |ULINK2 g
Device Family: [Cortex-M TDI Down
Fimware Version; |V2.03 & Automatic Detection O CODE %

[ SWJ Port: [JTAG ~ " Manual Corfiguration Device Name |
MaxCock: [1MHz  +| pdd | Delete | ‘Update|  1R1en | AP: [0x00
~Debug

Connect & Reset Options Cache Options Download Options

Connect: |Normal _v| Reset:|Autodetect ~_v| | | ¥ Cache Code [~ Veriy Cade Download
2 V)| Reset after Comnect [¥ Cache Memory | | [~ Download te Flash
= ™ Stop after Reset
Ul
S~
N
(=] | ok || cace | Help
[y
[o'e) L "

Figure 10: Debugger Settings
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Creating UT32MR500 Project in the Keil IDE
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Cortex-M Target Driver Setup

Debug | Trace Fash Download ]

r~Download Function ~ RAM for Algorithm
LOAD " Erase Ful Chip I™ Program
§§ CreSean [ veity Start: (020000000 Size: {01000
@ DonotErese | Resetand Run
r~Programming Algorithm
Description I Device Size | Device Type | Address Range

Start: | Size:

ad | |
[ ok || caesl |

L |
Figure 11: Flash Download
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12. In the Project Explorer view, click on and Build Project.

13. Start the debugger ll and run = the application. Display the output using your favorite
Terminal, see Figure 12.

. COM7:19200baud - - - C:ﬂlEﬂ;_EL_

File Edit Setup Control Window Help

ello World??t?
ello World!!! o
ello World!?! (3
ello World???
ello World??!
ello World?!!
ello World!?!
ello World???
ello World!tt ‘
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Figure 12: Hello World Display
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3.0 Revision History

Creating UT32MR500 Project in the Keil IDE
UT32MOR500 32-bit Arm™ Cortex® MO0+ Microcontroller

Date Rev. # Author Change Description
May 2017 1.0.0 SW Initial Release
Dec 2017 1.0.1 AW Minor edits for directory names
Feb 2018 1.0.2 AW Additional edits for directory names and dialog settings box
08/15/2018 1.1.0 JA Second release
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The following United States (U.S.) Department of Commerce statement shall be applicable if these commaodities,
technology, or software are exported from the U.S.: These commodities, technology, or software were exported
from the United States in accordance with the Export Administration Regulations. Diversion contrary to U.S. law is

Cobham Colorado Springs Inc. d/b/a Cobham Advanced Electronic Solutions (CAES) reserves the right to make changes to any
products and services described herein at any time without notice. Consult an authorized sales representative to verify that the
information in this data sheet is current before using this product. The company 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; nor
does the purchase, lease, or use of a product or service convey a license under any patent rights, copyrights, trademark rights,
or any other of the intellectual rights of the company or of third parties.
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