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1 CoreMark 72

B 75 CoreMark J5/%A% 7] L EEMBC GitHub 3815 FATTFRIZERENL 48 CoreMark, {5 FH 1R
AFH ULR C Y SO Sk SO R

coremark.h

core_main.c
core list join.c
core_matrix.c
core_state.c
core util.c
core_portme.c
core_portme.h
cvt.c

ee_printf.c

Fr A = AN G Bk 5 8EER . AR FESRIEFLIRSHLA XK.

£ EEMBC GitHub |-, f&iEn] DAEF B 24 KA AIZ4T CoreMark ACASRIALINIE 2.
ANEiEE RAMCU 68 CoreMark LFEIEFZANT .

o fHH € studio AR IEHHAFAL(FSP) A i Bare-Metal Minimal Project

o H CoreMark YRS E HIF] “src”

o K 32 (L E I A (GPT) AN 21 Lz

o CHEMK/NEEN 0x4000 LLIEN. CoreMark H:E NI

o Build I HFER FSP £ mainc (NS 5%1%)

o LRRUUACTE Wty K od T e Tt

o M core portme.h. core portme.c A GPT ¥ Jf 2 4K

o F41H ee printf.c LATEIZEAENALE R .

A2 LA EK-RA6GMS [IREFF A, HA R [FEIAEE T HoAl RA MCU.

2 £ Renesas RA MCU _FiE4T CoreMark

b 7B 77 CoreMark J§AXAS 24k, N 1 RERSERA S H] RA MCU EEEI A b F B s, w2
{# FH e? studio IDE 1 FSP. #& 1] LM https:/github.com/renesas/fsp/releases | ¥ 22 %%
setup_fsp_v5_5_0_e2s_v2024-07.exe

MeAh, IRIE TS BN htps://www.iar.com/products/architectures/arm/ | %, 22 %% IAR Arm ZmiF#s, M
https://developer.arm.com/documentation/ka005198/latest T # % %% Arm 4ii¥#s. &0 LLTE Keil MDK %
R Arm 9 ds 4T CoreMark JEEN

2.1 BT RS e? studio &L
2.1.1 IAR Embedded Workbench {4

1245 TAR ZwiF#s 5 e? studio ZEZ B, 15 N #FH %% IAR Embedded Workbench. J5 3] e?
studio, #AJFIEFE “Help -> IAR Embedded Workbench plugin manager "
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Help

'@

7y

s

®

it

@ ¥

Welcome

Help Contents
Search

Show Context Help

Show Active Keybindings...
Cheat Sheets...

Renesas Help

CMSIS Packs Management
Add Renesas Toolchains
Eclipse User Storage
Perform Setup Tasks...

Check for Updates
Install New Software...
Eclipse Marketplace...

Install Mew Device Family Support

IAR Embedded Workbench plugin manager... I

@ | &

About & studio

Ctrl+Shift+L

& 1.

WEFEHT R DREE, ME A “Install”

1% IAR Embedded Workbench plugin manager

Q |AR Embedded Workbench plugin manager X
Manage IAR Embedded Workbench Eclipse plugins
Select your target in the left pane, then select a plugin to install in the right pane.

Supported targets Auvailable |1AR Embedded Workbench installations
Target Installed plugin it Version Status IAR Embedded Workbench Installation path
ARM (6.50x) 9.0.0.202407151343 ] 9401 2 Plugin installed CA\Program Files\|AR Systems\Embedded Workben
ARM (8.10-8.22) 9.0.0.202407151343 ] 9501 2 Plugin installed C\Program Files\|AR Systems\Embedded Waorkben
ARM (8.30-8.50) 9.0.0.202407151343 9.50.2 24 Plugin installed C:\Program Files\IAR Systems\Embedded Workl
ARM (7.20 to 7.80) 9,0.0.202407151343
ARM (9.x) 9.0.0.202407151343
R32C (>= 1.30) -- not installed --
RH850 (1.10 to 1.40) -- not installed --
RH850 (2.x) -- not installed --
RL78 (>= 2.10, <= 3.1.. -- notinstalled --
RL78 {1.x) -- not installed --
RL78 (4.) -- not installed --
RX (>= 2.20) -- not installed --
RX (>=4.10) -- not installed -- = < >

Add IAR Embedded Workbench installation...

®
= Y
2. 1%$¥ AR
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e? studio IDE H14 R A o Bt .

Configuring |AR plugins: (34%)

& 3. IARECE#HE
B “Next”, #2VFrIthilskak, SRJE . “Finish”.

a8

Install

Check the items that you wish to install. ,)‘--
MName Version Id
@IAR C-5PY Debug Support for Arm (9.x) 9.0.0.202302241222  com.iar.cdt.arm.debugger.feature featur...
(% 1AR Commaon Components 4,0.0.202302241222  com.iar.commoen.feature feature.group
(% 1AR Common Debugger Components 2.1.0.202302241222  com.iar.common.debuggerfeature.featu...
@IAR Toolchain for Arm (9.x) 9.0.0.202302241222  comuiar.cdt.arm.sdk.feature feature.group
Select All Deselect All
Details
(?3' < Back Finish Cancel
4. Z&3 IAR Embedded Workbench #fff
e? studio IDE H47 AR B s Rt
Installing Software: (48%)
EEN
& 5. IAR flfFRKRTIE
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it dese e )n, #idi “Restart Now” 582 3R .

Restart €° studio to apply the software update?

=

6. EFB5he? studio

212 B AmRFEER
104 Arm i P 5 @ studio BERZ AT, ¥ FHIF 2% Arm 40 2850 Keil MDK. i3} ¢
studio, ZRJGIEPE “Window -> Preferences” ¥4 Toolchains ¥ INE] e? studio .

Window Help

Mew Window

Editor -]
Appearance *
Show View »
Show C-5PY View 3
Perspective >
Mavigation »
Preferences

7. e?studio HikIn (Preferences)

R11AN6876CC0110 Rev. 1.10 Page 6 of 30
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EFEPTFE I Arm 9w 1548 Toolchains, A5 #.id7 “Apply and Close” ¥ Arm Zwi¥as NN 2] e
studio.

{8 preferences O X

| type filter text Toolchains ¥ Eoiw g

General
C/C++
Help Name Add...

IAR Embedded Workbench i
- Remove
Install/Update | ARM Compiler 6.21

Java

Language Servers
Library Hover

Oomph

Remote Development
Renesas

Run/Debug

Scripting

Terminal

TextMate

Tracing

Validation

Version Control (Team)

XML Name: ARM Compiler 621
Path: C\Keil_v5\ARM\ARMCLANG\bin

Add/Remove toolchains

Apply

@ @] [_Léj '1:5_'*:) Apply and Close Cancel

8. 1% Arm 4wiERAINE e? studio

R11AN6876CC0110 Rev. 1.10 Page 7 of 30
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I Toolchains & I HHANAELE ARM Zmikss, ¥ “Add”, @®# L HEECH3%, #lin:
C: \Keil vS\Arm\\ARMCLANG\bin

|t‘,~"PEf”tEr text Toolchains =l .

General g I

C/C++

Help Select Toolchain Path
IAR Embed
Install/Upd
Java

Language! path to toolchain binaries: Browse...
Library Hoy

Add...

Please enter the path to the toolchain's binaries directory. Remove

Downlead toelchains frem ds.arm.com

Oomph
Remaote De
Renesas
Run/Debut
Scripting
Terminal
TextMate
Toclchains
Tracing
Validation
Version Col
XML

@' < Back Mext » Finish Cancel L
a i Apply

@' @, rid)| @) Apply and Close Cancel

9. /N Toolchains FYE&1Z
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2.2 £ IAR miF3 0 R TEENIX A CoreMark e? studio T2

TEQIE CoreMark LREZ AT, 1EMILRE IAR Ziifgs 5 e? studio k. 1E e studio Hi%k#F “File >
New-> C/C++ Project”, #RJ5H. 7 “Next”.

B New C/C++ Project | >

Templates for Renesas RA Project

All Renesas RA C/C++ Project
ey Create an executable or static library C/C++
project for Renesas RA.

® < Back Finish Cancel

10. i%¥E C/IC++REIR
8 H AR Z ka8 NG LR dr 4, Wi: RA6MS_CoreMark IAR.

ﬁ-‘—:*—:.‘-?:?—j C++ Project O x
Renesas RA C/C++ Project —_—
Project Marme and Location
Project name
| RAGMS_CoreMark_IAR
Use default location
C\Users\b3202733\e2_studio\workspace_coremark_ra\RAG6MS5_CoreM| | Browse...
default
You can download more Renesas packs here
® < Back Finish Cancel
11. AIEHH
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TR P T v I ) F AR

1% %% Fl1 Toolchains.

e Renesas RA C/C++ Project

Renesas RA C/C++ Project

Device and Tools Selection

Device Selection

Board Description

FSP Version: |5.5.0 v
Evaluation kit for RA6M5 MCU Group
Board: | EK-RAG6MS S (R L
Visit https://www.renesas.com/ra/ek-rabm5 to get kit user's
Device: R7FA6MSBH3CFC manual, quick start guide, errata, design package, example
projects, etc.
Core: CM33
language: @C OC++
Device Details
TrustZone Yes
Pins 176
Processor Cortex-M33
Toolchains Debugger
GNU ARM Embedded J-Link ARM v
LLVM Embedded Toolchain for Arm
oolchain for Arm - (9.x) I
ARM Compiler 6.21
ARM Compiler 6.19
g Manage Toolchains...
@ < Back Finish Cancel
{m= Y
12. RA IFRiEIR
R11AN6876CC0110 Rev. 1.10 Page 10 of 30
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% “Flat (Non-TrustZone) Project”.

@) Renesas RA C/C++ Proje O >
Renesas RA C/C++ Project —
Project Type Selection |
Project Type Selection

I@ Flat (Mon-TrustZone) Project

® Renesas RA device project without
TrustZone separation

® Al code, data and peripheral settings will
be configured in this project

& Renesas RA device will remain in secure
mode

¢ EDMAC RAM buffers will automatically
be placed in non-secure RAM

() TrustZone Secure Project

® Renesas RA device project for TrustZone
secure execution

® All code, data and peripherals placed in
this project will be initialized as secure

® Secure project settings such as TrustZone
partitions, linker maps and a list of secure
peripherals will be passed to a selected
non-secure project

o After initialization, a call to the non-
secure startup handler will be made

(O TrustZone Non-secure Project

13. i%#% Flat (Non-TrustZone) Project
TEMP IR J5, EFETE RTOS WA T TREEAY,

Renesas RA C/C++ Project
Build Artifact and RTOS Selection

Build Artifact Selection

(®) Executable
® Project builds to an executable file

() Static Library
* Project builds to a static library file

() Executable Using an RA Static Library
* Project builds to an executable file
* Project uses an existing RA static library
project

RTOS Selection

MNe RTOS

Finish

Cancel

14. %¥¥F “No RTOS” IiE

R11AN6876CC0110 Rev. 1.10
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i “Bare Metal — Minimal” T2 . H.ifi “Finish” AR TAE

8 Renesas RA C/C++ Project O X

Renesas RA C/C++ Project —)

Project Template Selection

Project Template Selection

©) (} Bare Metal - Blinky
Bare metal FSP project that includes BSP and will blink LEDs if available. This project will initialize clocks, pins, stacks, and
the C runtime environment.

[Renesas.RA.5.5.0.pack]

® . .
® (} Bare Metal - Minimal
o Bare metal FSP project that includes BSP. This project will initialize clocks, pins, stacks, and the C runtime environment.
[Renesas.RA.5.5.0.pack]

Code Generation Settings
Use Renesas Code Formatter

@ < Back Next > Cancel

15. % “Bare Metal — Minimal”

2.3 1% CoreMark 5&/N% e? studio TFE
4 CoreMark JEARHS & Hill BEHT AR A2 “src” ST . LRESMMI T FiR.

w [== RAGBM3_CoreMark_IAR [Debug]

i Includes

2 ra

2 ra_gen

w [ src

[ core_list_join.c
[ core_main.c
[ core_matrix.c
@ core_portme.c
[n] core_portrmeh
@ core_state.c
[ core_util.c
[n coremark.h
@ ovt.c

[ ee_printf.c
[ hal_entry.c

16. CoreMark T#2

R11AN6876CC0110 Rev. 1.10 Page 12 of 30
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AL 75 BN — A JE HAME 2 i 28 12 2 core _portme.c Y5 SCHF, DS S XUE #Y
barebones_clock(). portable init(core portable*p. int*argc. char*argv[])H!
portable_fini(core portable*p) & %L

BEINIHET B BAYE E I 2%, TEFT T configuration.xml SCAFFEFE R Stacks. P8 5 WL T BRI 5
i

Stacks Configuration

Generate Project Content

Threads = HAL/Common Stacks 4| New Stack >
v & HAL/Common —
4% g_ioport /0 Port (r_ioport) & g_ioport 1/O Port
(r_ioport)
@

Objects

Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks Components

17. Stack Configuration ((kECE)
2.4 NI ZE BT 88t 4 T E AR

T BB I— “New Stack”, SR/F1EH “Timers”, fx/51E+#E “Timer, General
PWM(r_gpt) 7.

o

Generate Project Content

4| Mew Stack =

Analog ¥
Artificial Intelligence >
Audio ¥
Bootloader ¥
CapTouch >
Connectivity ¥
Dsp »
Input >
Menitoring >
Maotor ¥
Metworking ¥
Power ¥
Security >
Sensor ¥
Storage ¥
System >

4% Port Output Enable for GPT (r_poeg) Timers ¥

#  Realtime Clock (r_rtc) Transfer ¥

#  Three-Phase PWM (r_gpt_three_phase) ‘0.-. Search...

I*i-}-‘ Timer, General PWM (r_gpt) I

4% Timer, Low-Power (r_agt)

18. MM GPT EAf=
R11AN6876CC0110 Rev. 1.10 Page 13 of 30
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AN GPT JEW 28 J5 f TR B . BdFdising GPT @l 28, RERBEMHEE . a7 LMEH
LB TR I 3 2R BE 20 g timer periodic, JAMHECH 50, FEMHRALSCAFY. JEIF Interrupts
oy, KRR R A NN timer_callback, JARERE Ty 2. R E E I A W BIFTR.

Renesas RA

5] Properties 3¢ I'_ Problems @ Smart Browser

g_timer_periodic Timer, General PWM (r_gpt)

Settings Property Value
APlInfo |V Common
Parameter Checking Default (BSP)
Pin Output Support Disabled
Write Protect Enable Disabled
Clock Source PCLED
w Module g_timer_periedic Timer, General PWM (r_gpt)
w General
Mame g_timer_periodic
Channel 0
Mode Periodic
Period 50
Period Unit Seconds
Output
Input
v Interrupts
Callback timer_callback
Overflow/ Crest Interrupt Priority Priority 2
Capture A Interrupt Priority Disabled
Capture B Interrupt Priority Disabled
Underflow/Trough Interrupt Priority Disabled
Extra Features

Pins

19. GPTEE

25  BEEERK
¥ BSP JE M4+ “Main stacks size (bytes)” EAA/NE SCA 0x4000.

Summanyd BSP | flocks | Pins | Interrupts | Event Links | Stacks | Components

|#] Problems | & Console} [ Properties > || Smart Browser [T} Smart Manual

EK-RAGMS

Settings Property Value
R7FABMSBH3CFC
RAGMS
RABMS Family

~ RA Common

Main stack size (bytes) 0cd000 |

Heap size (bytes)

MCU Ve (mV)

Parameter checking

Assert Failures

Error Log

Clock Registers not Reset Values during Startup
Main Oscillator Populated
PFS Protect

C Runtime Initialization

Early BSP Initialization

Main Oscillator Clock Source
Subclock Populated

Subclock Drive (Drive capacitance availability varies by MCU)

Subclock Stabilization Time (ms)

1]

3300

Disabled

Return FSP_ERR_ASSERTIOM
Mo Error Log

Disabled

Populated

Enabled

Enabled

Disabled

Crystal or Resonator
Populated
Standard/Normal mode
1000

20. ¥E¥ Main Stacks Size
M “Generate Project Content”, "N — 2P A& MR .
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A5l ra_gen\main.c 7Fi%F% “Exclude from Build”, AJ# %55 core main.c "1 main &4

2%
Ko
v =5 RA6M5_CoreMark _IAR [Debug]
t;' Binaries
(a1t Includes
> B ra
New >

@ bsp_cloc Open
i commor ghoy In AltsShift+W >
(Bl commor Open With >
€| hal_data .
8 eLeR o opy Ctri+C
[R) hal_data =
T = Paste Ctrl+V
T pin_data ¥ Delete Delete
= >
L] vector_d Source
- Move...
[A] vector_d

o Rename... F2

2 src

(> Debug  Ea Import..
& Renesas R7/ 41 Export..

> racfg Build Project Ctrl+B
‘f’ Scipt Index >

a0 i i

je¢ configuratiq Resource Configurations > Exclude from Build... |'

= JLinkLog.lo¢ o 5 Reset to Default..

= ra_cfg.txt
= RA6M5_Cor Build Selected File(s) Ctrl+Alt+Shift+B
X) RA6MS_Cor Clean Selected File(s) Ctrl+Alt+Shift+C
(?) Developer Team >
Compare With >
Replace With >
# C/C++ Project Settings Ctri+Alt+P
Renesas C/C++ Project Settings >
C-STAT Static Analysis >
" Run C/C++ Code Analysis
System Explorer

£
&

Command Prompt
Validate

N EEP

Properties Alt+Enter

21. M Build FHEB& I R

2.6 7%1H CoreMark {X%5
AT DB “sre” SCHJEH HT core portme.h A1 core portme.co
E core_portme.h H1[1] “typedefsize tee size t;” fXAIHATANIN “#include<stddef.h>", 41 F R,

-|/* Data Types
To avoid compiler issues, define the data types that need ot be used for

&b, léb and 32b in <core_portme.h>.

¥Imprtant®
ee_ptr int needs to be the data type used to hold pointers, otherwise
coremark may fail!!!
_.lll."
typedef signed short ee_sgle:
typedef unsigned short ee_ulé;
typedef signed int ee_s3a:
typedef double ee_£32:
typedef unsigned char ee_uf;
typedef unsigned int ee_u3d;

typedef ee u32 ee ptr int;
| #include <stddef.h> |
typedefl size_t ee_size t;

#define NULL ((wvoid *)0)

22. i “#include <stddef.h>”

R11AN6876CC0110 Rev. 1.10 Page 15 of 30
2024.9.11 RENESAS




Renesas RA CoreMark EEMKX NI 36

B4k, 7E core portme.h H1, HR¥EFTH Toolchain 1524 “#define COMPILER FLAGS”. #1514
172 IAR Compiler version 9.50.2, 15# L XN #define COMPILER_FLAGS “High Speed; No size
constraints .

ARBS40T Fs o

/* Definitions : COMPILER_VERSIOM, COMPILER_FLAGS, MEM_LOCATIOM[]

#ifndef COMPILER_VERSION

gifdef _ GNUC__

#define COMPILER_VERSION "GCC"__VERSION

#else

#define CDMPILER_VERSIDN["IAR Compiler version 9.50.2"

#endif

#endif

#ifndef COMPILER_FLAGS

#defi COMPILFR _FLAGS M\
f*ﬁ?gh Speed; No size constraints“]/* "Please put compiler flags here (e.g. -03)" */

#endit

#ifndef MEM_LOCATION

#define MEM_LOCATION "STACK™

#endif

23. {824 “core_portme.h”
fE core portme.c H /] barebones clock()EEEZ A, #IILL LIS,

volatile ee_s532 seed4_wvolatile = ITERATIONS:
volatile ee_s32 seed5 _wvolatile = 0}

/* Since we set the timer pericd to 503, the actual walue is 50000000 with the counter clock at 100MHz/2 */
jfdefine CLOCES PER SEC 500
timer info_t g timer info;
nint3i2 t g_capture_overflows = (U;

24. &84 “core_portme.c”

XIS4T LAER, v BLUEIEM clock _frequency FRHXIEff (1) {E KA A A i& 2t CLOCKS_PER_SEC
R E, WHR.

err = R_GPT_Start(&g_timer_periodic_ctrl);
if (FSP_SUCCESS != err)

{

ee_printf("ERROR: R_GPT_Start!in");

¥
err = R_GPT_InfoGet(&g timer periodic_ctrl, Eg_t:i.mer_infol;

if (FSP_SUCCESS != err)

{ Expression Type Value Address
ee_printf("ERROR: R_GPT_InfoGet!\n"); v (= g_timer_info timer_info_t [ 20004250

! . . . . . (9= count direction timer direction_t TIMER_DIRECTION_UP Ox20004250

EF (sizeof(ee ptr_int) != sizeof(ee_us %)) [0 clock_frequency _uint32.¢ 50000000 ] ox20004254
ee_printf( ()= period_counts uint32_t 2500000000 (O 20004258

"ERROR! Please define ee_ptr_int to 3

"pointer!\n"); Name : g_timer_info -
P ' * Details:{count_direction = TIMER_DIRECTION_UP, clock_frequency = 58600808, peri
:! . _ Default:{...}
if (sizeof(ee_u32) != 4) Decimal:{...}
ee_printf("ERROR! Please define ee_u32 to :i:aiv{} . &
p-»portable_id = 1; < >
¥
25. % “CLOCK_PER_SEC” HIiEE
R11AN6876CC0110 Rev. 1.10 Page 16 of 30
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% 18 T BB 24 bareborns_clock() BRI,

II."J.

Porting : Timing functions

How to capture time and convert to seconds must be ported to whatever is
supported by the platform. e.g. Read value from on board RIC, read wvalue from
cpu clock cycles performance counter etc. Sample implementation for standard
time.h and windows.h definitions included.

wr
CORETIMETYEE

barebones_clock()

{

fap err_t err = F5F_SUCCESS;

timer status_t status:

err = B_GFT_StatusGet (&g_timer periodic ctrl, &status):

if (FSP_SUCCESS '= err)

{
ee_printf ("ERROR: B_GPFT_StatusGet!\n"):

}

/% The pericd is set to 503 we shouldn't overflow but just in case
report an error if we do. If we 3et the a shorter period we need to do:
info.period _counts * g_capture overflows *f

if {g_capture_overflows > ()

{
ee_printf ("ERRCR: Timer overflow!\n"):

}

return status.counter;

}
[¥] 26. bareborns_clock() &%
R11AN6876CC0110 Rev. 1.10 Page 17 of 30
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KA 24 portable fini(core portable*p). portable init(core portable*p. int*argc. char*argv[]) LA
FUEN AT 75 ) GPT E I 4% .

/¥ Function : portable init
Target specific initialization code
Test for some common mistakes.
xf
wvolid
portable init(core_portable *p, int *argc, char *argv[])
{
fsp err t err = F5PF _SUCCESS;

/¥ Flush C cache */

uint32_t * c_cache = (uint32_t *)0xd0007004;
*c_cache l;

/* Enable C cache */

c_cache = (uint32_t *)0x40007000;

*c_ cache l;

/% Flush 5 cache */

uint32_t * 5_cache = (uint32_t *)0xd0007044;
*3 cache l:

/% Flush 5 cache */

3_cache = (uint32_t *)0xd0007040;

*3 cache = 1;

/¥ Initialize GPT Timer */f

err = R GPT_Open(&g_timer pericdic _ctrl, &g_timer periodic_cfg):
if (F5P_SUCCESS != err)

{

1

err = B_GPT_Start(&g_timer periodic_ctrl):
if (F5F_SUCCESS = err)

{

1

err = R GFT_InfoGet (&g _timer periodic_ctrl, &g _timer_ info);
if (FSPF_SUCCESS !'= err)

{

& type that holds a "

}
if (sizeof (ee_u3l) != 4)
{

}
p-»portable_id = 1;

27. portable_init %

R11AN6876CC0110 Rev. 1.10 Page 18

2024.9.11

RENESAS

of 30




Renesas RA CoreMark EEMKX NI 36

/% Function : portable fini
Target specific final code
xf
void
portable fini (core_portable *p)

{
fsp err t err = F5F_SUCCESS:

err = B _GPT_Stop(&g_timer periocdic_ctrl):
if (FSP_SUCCESS '= err)
{

ee_printf ("ERROR: B_GFT_Stop!\n"):
1
p->portable_id = 0;

BSP_CFG_HANDLE_UNRECOVERAELE_ERROR () ;

28. portable_fini sK#
TESCHEARE, Uhn GPT & i 43 11 [R1 BR 2

i

/% Example callback called when timer expires. %/
vold timer callback (timer callback args t * p_args)

I
if (TIMER EVENT CYCLE END == p_args-»&vent)
Lt
g_capture overflows++;
1
1

29. J% timer_callback 3R ZE core_portme.c F
1E ee_printf.c /&4 uart_send char(char ¢)F#s 0 LA~ ACAS FH AFT BRI &5

#define MAXBUFFER 1888
volatile char uart_buffer[MAXBUFFER + 1];
volatile wnsigned int uart_buffer_cnt = @;

void
uart_send_char(char c)
1
if(uart_buffer_cnt < MAXBUFFER)
1
uart_buffer[uart_buffer_cnt++] = c;
uart_buffer[uart_buffer_cnt] = "\a';
b
else
1
uart_buffer[uart_buffer_cnt] = "\&';
b
¥
30. NS0 uart_send char eF#
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TR E A “ITERATIONS=9000" # 1% IAR C/C++ Compiler for

ARM- >Preprocessor o

) Properties for RAGMS_CoreMark_JAR

Settings

Resource
Builders
v C/C++ Build
Build Variables
Environment

Configuration: Debug [ Active ]

Tool Settings | # Build Steps

| Manage Configurations...

Build Artifact s Binary Parsers' @ Error Parsers

Tool Chain Editor 4 ;az'g;:
C/C++ General -
c-sey 23 64-bit
C-STAT Static Analysis Library Configuration
Project Natures Library Options 1
Project References Library Options 2
Renesas QF & Multi-file Compilation
Run/Debug Settings (2 C-RUN Runtime Checking
Security Key Management T v ) IAR C/C++ Compiler for Arm
Task Tags
Validation
(2 Extra Options
v B IAR Assembler for Arm
Preprocessor
(&2 Diagnostics
(2 Extra Options
v 3 IAR Linker for Arm
@ Configuration
Library
Input
(22 Optimizations
< > ® Acnnca -
@

[[Jignore standard include directories

Additional include directories L2 8

[*$iworkspace_loc/${ProjNamel/src}*

"${workspace_loc;/${ProjName}/ra/fsp/inc}”
“${workspace_loc/$(ProjName}/ra/fsp/inc/api}”
"${workspace_loc;/${ProjName}/ra/fsp/inc/instances}”
"${workspace_loc:/${ProjName}/ra/arm/CMSIS_6/CMSIS/Core/Include}’
"${workspace_loc;/${ProjName}/ra_gen}"
“${workspace_loc:/$(ProjName}/ra_cfg/fsp_cfg/bsp}”
"${workspace_loc;/${ProjName}/ra_cfg/fsp_cfg}™

< >
Preinclude file: LER AR
Defined Symbols: LR R

5
_RA_ORDINAL=1

Apply and Close

Cancel

31.

% & Preprocessor

ELREREEEET, % IAR C/C++ Compiler for ARM->Optimization 1Z24°N “High, Speed”

“No size constraints”.

ml X
type filter text g .- §
Resource N
Builders
« C/Cs+ Build Configuration: | Debug [ Active ] | Manage Configurations...
Build Variables
Environment
Loggi &) Tool Settings & Build Steps Build Artifact Binary Parsers €3 Error Parsers
Tool Chain Editor (52 Target Optimization levek: | High, Speed ~
3 32
GfCr+ General & 32bit [ Disable common subexpression chmination
csev & oo [ Disable | I
C-STAT Static Analysis (8 Library Configuration sable loop unrofling
Project Natures {# Library Options 1 [ Disable function inlining
Project References (2 Library Options 2 [[] Disable code motion
Renesas QF (# Multi-file Compilation [ Disable type-based alias analysis
Run/Debug Settings ? C-RUN Runtime Checking [ Disable static clustering
Task Tags VB :;R &/ CailCompieriorARM [ Disable instruction scheduling
Validation (% Language
1 Code
Output
(2 List
(B Preprocessor .

Cancel

32.
PR DL 2 TR T .

it
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2.7

£ Arm wiFR0E R T EEMIRXAY CoreMark e? studio T#2

EAIZEE CoreMark TREZ A, TEMITR Arm diiFes 05 e studio Bl e T3 v i) v i
B\ BEF& A Toolchain, FFAIZEISMIT IAR 4uiFas I T Arm e ny LRE. 42855 2.3. 2.4, 2.5
A1 2.6 TN AN GPT B, BB TREIFHE CoreMark. 7 BTS2, ZAE Arm % R as b fd
F “-lto” I, 75 EARRN LAl IE.

Q Renesas RA C/C++ Project

Renesas RA C/C++ Project

Device and Tools Selection

Device Selection

FSP Version: |5.5.0

Board Description
Evaluation kit for RA6M5 MCU Group

Board: || EK-RAGMS e _
Visit https://www.renesas.com/ra/ek-rabmb5 to get kit user's
Device: R7FA6M5BH3CEC manual, quick start guide, errata, design package, example
projects, etc.
Core: CM33
language: @C OC++
Device Details
TrustZone Yes
Pins 176
Processor Cortex-M33
Toolchains Debugger
GNU ARM Embedded J-Link ARM v
LLVM Embedded Toolchain for Arm
| AR Toolchain for Arm - (9.x)
| ARM Compiler 6.21 |
1
v Manage Toolchains...
@ < Back Finish Cancel
33. BJEET Arm Compiler A TFEiEIR
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F2 IR DL SIS 224 bareborns_clock() PR%L. IE4F, fE core portme.h H, AR#EF F Toolchain &
B “#define COMPILER _FLAGS”. R Arm Ziikes, BHUCN “-Omax”.

AR LT 7R o

|/* Definitions

Initialize these strings per platform

.J.l.."
|#ifndef COMPILER VERSION
|#ifdef _ GNUC

#define

COMPFILER VERSION _ WERSION

#elae

COMPILER _VERSION, COMPILER FLAGS, MEM LOCATION

#define COMPFILER VER3ION "Flease put compiler version here (e.g. gooc 4.1)7
#endif

#endif

$ifndef COMPILER FLAGS

#define COMPILER FLAGS "-Omax"

#endif

|#ifndef MEM LOCATION

#define MEM LOCATION "STACE™

#endif

34.

1824 #define COMPILER_FLAGS

= E] 1 i : ‘1}3 “ »”
1E T2 Properties-> ARM C Compiler 6.15->Miscellaneous->Other flags ¥ I1 “-Omax”,
@ Properties for RAEMS_CoreMark ACE O x
[opeitrimt ] | settings o
Resource N
Builders
« C/C++ Build Configuration: Debug [ Active] || Manage Configurations.
Build Variables
Environment
Logging ) Tool Settings & Build Steps Build Artifact Binary Parsers €3 Error Parsers
Tool Chain Editor ~ & ARM C Compiler 6.15 Other flags ‘ i bi=hard -Wfl qual -Waggreg: -Wshadow -Wp: nversion -Wmissing- -Wunused -Wno-license-management -Wesxtral-Omax
C/C++ General = Target |—|
Mcu 5 Preprocessor
Project Natures 2 Includes
Project References & Source Language
Renesas QE % Optimizations
Run/Debug Settings % Debugging
Task Tags (= Warnings and Errors
Validation = Miscellaneous
~ %) ARM Assembler 6.15
I Target
 Preprocessor
B Includes
B Debugging
B Warnings and Errors
< > A Micrallaneniec &

@ Apply and Close

-Wfloat-equal -Waggregate-return -Wshadow -Wpointer-arith -Weonversion -Wmissing-declarations -Wuninitialized -Wunused -Wno-license-management -WextraI-Omax I

Cancel

| -mfloat-abi=hard

35. HEIFREEFARM “-Omax’ EIR

R11AN6876CC0110 Rev. 1.10
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7£ T F#2£[¥) Properties-> ARM Linker 6.15->Miscellaneous->Other flags H¥ 1 “--1to”s

&
Resource
Builders 2
w C/C++ Build Configuration: |Debug [ Active ] ~ | | Manage Configurations...
Build Variables
Environment
Logging 9 Tool Settings & Build Steps Build Artifact Binary Parsers @ Error Parsers
ﬂ_eﬁ:ms
Tool Chain Editor ~ & ARM C Compiler 6,15 Other flags | --library_type=microlib --no_startup --via:"S{workspace_\0c:.-"S{ProjName}.fscript}.facﬁ.ff;p_keep.via"m ‘
2 Target
E,{EJ+ Generel § Pre?:lrocessor Other object files 8
Project Matures 2 Includes
Project References (2 Source Language
Renesas QF (2 Optimizations
Run/Debug Settings % Debugging
Task Tags (£ Warnings and Errors
Validation (2 Miscellaneous
v 3 ARM Assembler 6.15
(2 Target
(B Preprocessor
# Includes
(# Debugging
(# Warnings and Errars
# Miscellaneous
~ 53 ARM Linker 6.13
(2 Target
@ Image Layout
@ Libraries
@ Optimizations
# Additional Information
Warnings and Errors

| --library_type=microlib --no_startup --via="¥workspace_loc:/${ProjName}/script}/act/fsp_keep.via"|--lto

36. ATLIZREPARM “--Ito” EIRN

~
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2.8 J&4T CoreMark T 72

2.8.1 RS E
EK-RA6MS5 PEAG A o i) HE BB £k 1 5 % B U JAEIZ AT 5 A B it B AH 26 1 TRE 2 R #E47 A

B B 7RI W E, FEHOEEE A USB Wik O AERERS, I T%E4% J-Link®%% f24%

1,

%=1 EK-RA6M5 BBk XIZE

LR | IRE

J8 S 1-2 EByBkLE

J9 TH

37. EK-RA6M5 Lt#yJ8 #1 J9
F BN EK-RA6MS TE[HE/F A,

38. EK-RAG6M5
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i/ USB £ PC HERR| VAR EARA “Debugl” H H .
2.8.2 WINEITa S LUTENEENIR G R
EARCE H, WINLLR$84: dprintf portable fini, “%s” , uart_buffer.
a Debug Configurations

Create, manage, and run configurations

CReEX B Y- Name: | RA6MS5_CoreMark IAR Debug_Flat
| |
| type filter text | Main |:#;§‘a Debugg r| [@= Startup Ei Source| [C] Commeon
[E] C/C++ Application Initialization Commands
[c] C/C++ Remote Application []Reset and Delay (seconds): 3
= EASE Script
[©] GDB Hardware Debugging L] Halt
[E7| GDE Simulator Debugging (RHA50)
& AR C-SPY Application
@ Launch Group
 [c7| Renesas GDB Hardware Debugging
[£7] RABMS_CoreMark_IAR Debug_Flat Load image and symbols
Renesas Simulator Debugging (RX, RL7E
E 999 Filename Load type Offset (hex)  On connect Add
Program Binary [RAEM... Image and Symbols Yes
Edit...
Remave
Maove up
Move down
Runtime Options
[[15et program counter at (hex):
Set breakpoint at:
[1Resume
Run Commands
dprintf portable_fini," %s", uart_buffer I
< >
. . Revert Apply
Filter matched 10 of 12 items

©)

Close

& 39. 7 dprintf 54
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2.83  1B1T e?studio L7z
THREEIE TN E, 7] LU# ] Renesas GDB Hardware Debugging #H47 1. 7F T2 A48
Debug As -> Renesas GDB Hardware debugging 5§ “Debug Configurations...”, 2R /EiEFHTFE 1125 H .

File Edit S5Source Refactor Mavigate Search Project RenesasViews Run Window Help
% || 4= || ® || Debug [E7 RABMS_CareMark_IAR Debug_Flat - | S~ R~ = | f
5§ Project Explorer = <§> ? E = B8 i:—‘a,} [RAEMS5_CereMark_|AR] FSP Configuration @ main.c @ startup.c @ core_main.c @
v 1% RABM5_CoreMark_IAR [Del New > ’TION(BSP_SECTION_HEAP) f
;3? Binaries Go Into
) Includes fons in the vector table are weak references t
Open in New Wind N : e — - -~
& ra [ iR RN they should define their own fu
[ ra_gen Show In Alt+Shift+W >
2 src i L)
[ core_list_join.c & Copy CtreC TRIBUTE
i Paste Ctrl+V
[e core_main.c ult Handler = Default_H
[ core_matrix.c H  Delete Delete age Handler = Default_H
[ core_portme.c Source » [1t_Handler = Default_H
m core_portme.h ) ault_Handler = Default_H
[8 core_state.c Move.. Fault_Handler = Default_H
ot Rename... F2  |ndler = Default_H
[9 core util.c lon_Handler = Default_H
[8] coremarkh fu  Import... | Handler = Default_H
[g ovte k_Handler = Default_H
. g Export..
@ ee_printf.c L )
[8 hal_entry.c <5=,=|> Send project settings to Reality Al Tools®
(= Debug Renesas FSP Bxport , |TRIBUTE _ attribute_ ((weak, alias("Default
# None Build Praect
(= ra_cfg o mJ.E d)s /f NMI has many sources and
= script Clean Project er(void) WEAK_REF_ATTRIBUTE;
ei'.;} configuration.xml Refresh F5 er(void) WEAK_REF_ATTRIBUTE;
- JLinkLog.log ) r(void) WEAK_REF_ATTRIBUTE;
= ' ) Clase Project ler(void) WEAK REF_ATTRIBUTE;
= RIFAGBMIBHICFC pincfg Close Unrelated Project dler(void) WEAK_REF_ATTRIBUTE;
= ra_cfg.xt d) WEAK REF ATTRIBUTE:
= RAEMS_CoreMark_IAR De Build Targets ¥
K] RAGMS_CDreMark_IAR De Indesx > | Smart Browser | LI Smart Manual T%iFDebug
@ Developer Assistance . ) . k- =
Build Configurations * lenesas GDB Hardware Debugging] Renesas GDB server (Host
Q FRunAs >
ﬁ Debug As > [£7 1GDB OpenQCD Hardware Debugging (DSF)
Team > [c] 2GDB Simulator Debugging (RHS50)
Compare With > e 3 1AR C-5PY Application
Restore from Local History... [c] 4Local C/C++ Application
MISRA-C > [t 5Renesas GDB Hardware Debugging
#%  (C/C++ Project Settings Ctrl+Al+P £ 6 Renesas Simulator Debugging (RX, RL78)
Renesas C/C++ Project Settings 3 P T
Select Device... .-
RS o
& 40. AT
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FEFF 2 1E Reset_Handler 4b{5 11,

File Edit Source Refactor Mavigate Search Project RenesasViews Run  Window Help
& || 4| ® | % Debug [5] RABMS_CoreMark_|AR Debug_Flat = - | - K -@ie| 0 E D@ R EiR| -G
'-K? Debug X =l | | = E = 0 @ startup.c X @ core_main.c @ core_portme.c lE core_portme.h @ hal_entry.c Eliiariprogra... *y = O
~ [c7] RABMS_CoreMark_IAR Debug_Flat [Renesas GDB 48 ® * Exported global variables (to be accessed by other files)[] A
~ i RABMS_CoreMark_|AR.out [1] [cores: 0] @ o Labal o s fonsD
o £ ) 52 ® * Private global variables an unctions|
v u{)lhread 11 (single core) [core: 0] (Suspend 54 void Reset_Handler(void);
E Reset_Handler() at startup.c:62 (xddcd 55 void Default Handler(void);
= Dxfffffffe 56 int32_t main(void);
5] arm-none-eabi-gdb (7.8.2) 57

59 ® * MCU starts executing here out of reset. Main stack pointer is set up already.[]

s Renesas GDB server (Host)
=wvoid Reset_Handler (void)

/* Initialize system using BSP. */
SystemInit();

/* Call user application. */
main();

= while (1)
{

/* Infinite Loop. */
}
}

#® * Default exception handler.[]
=~ void Default Handler (void)

{
® /** A error has occurred. The user will need to investigate the cause. Common problems are stach
BSP_CFG_HANDLE UNRECOVERABLE ERROR(8); v

< >

& 41. FRIIE (8D

H.; Resume, 27 M core main.c 1517 & main, LB FRE T Resume 1217 L%
— B, FEP T LE portable fini H', CoreMark 1¥734> &/~ 7E Debugger Console & 1+,
LRI

CoreMark 1.e : 885.740195 / IAR Compiler version 9.50.2 High Speed; No size constraints / STACK
2K performance run parameters for coremark.

CoreMark Size : 666

Total ticks : 558492679

Total time (secs): 11.169854

Iterations/Sec : 805.740195

Iterations 1 90ee

Compiler version : IAR Compiler version 9.50.2

Compiler flags : High Speed; No size constraints

Memory location : STACK

seedcrc : Bxe9fs
[@]creclist : Oxe714
[@]crematrix : ex1fd7
[@]crcstate . Ox8e3a
[@]crefinal 1 ex382f

Correct operation validated. See README.md for run and reporting rules.
CoreMark 1.@ : 885.748195 / IAR Compiler version 9.5@.2 High Speed; No size constraints / STACK

42. @it IAR Compiler #1T CoreMark iF45>
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2K performance run parameters for coremark.
CoreMark Size : 666

Total ticks : 580600338

Total time (secs): 11.612007
Iterations/Sec : 775.059831

Iterations : 9000

Compiler version : GCCClang 18.0.8
Compiler flags : -Omax

Memory location : STACK

seedcrc : @xeo9fs
[@]crclist . 9xe714
[@]crcmatrix : 9x1fd7
[@]crcstate . ©x8e3a
[@]crcfinal : 9x382f

Correct operation validated. See README.md for run and reporting rules.
CoreMark 1.8 : 775.859831 / GCCClang 18.0.@ -Omax / STACK

43. @i Arm Compiler i#1T CoreMark ¥4y

3 IEF RA EHMEMRER
AT LLEN 2% EEMBC Wb F & AT RA CoreMark 45 S RIGIERIEE R, W NN,

Clear CoreMark /
Sel.  Vendor Processor Cert. Compiler Execution Memory MHz Cores CoreMark MHz  Threads Date|
d Renezas Electronics RA&T2 ARM Clang Compile...  internal flash, intern... 240 1 962.45 401 1 2022-03-17
Od Renesas Electronics RAS&T2 |AR C/C++ Compiler...  internal flash, intern... 240 1 2930.68 3.96 1 2022-03-17
Od Renesas Electronics RAZE2 W |AR C/C++ Compiler...  internal flash, intern... 43 1 110.24 229 1 2021-12-14
O Renesas Electronics RAAEL v |AR C/C++ Compiler...  internal flash, intern... 100 1 3.86 1  2021-09-23
O Renesas Electronics RAAEL v ARM Clang Compile...  internal flash, intern... 100 1 .98 1 2021-0%-23
D Renesas Electronics RASEL W IAR C/C++ Compiler_..  internal flash, intern. 200 1 385 1 2021-09-23
O Renesas Electronics RAGE1 ARM Clang Compile . internal flash, intern. 200 1 79027 395 1 2021-0%9-23
O Renesas Electronics RASGMS W |AR C/C++ Compiler...  internal flash, intern_.. 200 1 77082 3483 1 2021-04-26
O Renesas Electronics RASMS N ARM Clang Compile...  internal flash, intern_.. 200 1 Fo0TE 295 1 2021-04-26
O Renesas Electronics RA4M2Z W ARM Clang Compile...  internal flash, intern_.. 100 1 398 1 2021-04-26
O Renesas Electronics RA4M2Z N |AR C/C++ Compiler...  internal flash, intern_.. 100 1 386 1 2021-04-26
O Renesas Electronics RAZEL W |AR C/C++ Compiler...  internal flash, intern_.. 45 1 11173 232 1 2021-04-26
O Renesas Electronics RASTL W |AR C/C++ Compiler...  internal flash, intern_.. 120 1 405.90 3.38 1 2021-03-10
O Renesas Electronics RASGMA W ARM Clang Compile...  internal flash, intern_.. 200 1 Fo075 395 1 2021-03-10
O Renesas Electronics RAGMA s |AR C/C++ Compiler...  internal flash, intern._.. 200 1 383 1 2021-03-10
O Renesas Electronics RA4MS W ARM Clang Compile...  internal flash, intern_.. 100 1 397 1 2021-03-10
O Renesas Electronics RA4MS s |AR C/C++ Compiler...  internal flash, intern._.. 100 1 3.56 1 2021-03-10
O Renesas Electronics RAZLL s |AR C/C++ Compiler...  internal flash, intern._.. 45 1 11173 232 1 2021-03-10
D Broadcom Corporation Broadcom BCM253. GCC721 LPDDR2 200MHz 1200 4 12.80 4 2018-01-06

44. %% EEMBC Mi5fY RA CoreMark 14
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4  CoreMark 40132 18 B &N

HH T35 3 Arm ALBEES I H AR B& 7] REAEAE 2 FEAL ARGl 28 2R 0 SAA A 28 )= 2%, CoreMark T
FE 7 A AL B A7 o ASE L R A 13 . iR e I 2 5, B IEAf B e IR (linker
script) BATHUINE SO (scatter files) IARIE H A5 o

4T CoreMark J& TR EREEMNAEFF, 72 Kiar BRI ZIKTE 245 R . Arm 2R
AT MIIREEEIZAT (validation runs), [ 5 HEAT /0 IRIERE /i 1T (profile runs). #2445 R AT
TR ERE TS AT I EAR . BRI IR S R i KRR FE BRI R AL B 3RS A — B BUR VR4
s

5 SECHR

EEMBC’s CoreMark® https://www.eembc.org/coremark/

D) sy A0 37 HF
AL BERE T E 2 00T RA RPIME S, NGRSO, DOERMSSCRE.
RA 7= i WWW.renesas.com/ra
RA 7= g IE WWWw.renesas.com/ra/forum
RA FSP www.renesas.com/FSP
IREER AR Y B WWW.renesas.com/support
R11AN6876CC0110 Rev. 1.10 Page 29 of 30
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TR

10.

11.
12.

13.
14.

ARSCRY rp L BRI AR S AR S A FA U 3 I 2 SRS B R RN SRR B P RIS R G R R . RS B A AN AT A
il PR AR A TAT . RSB = Oy DR P X e e i L R A R 51 AR T AT AR A4 3, Renesas Electronics ASAFHAT A 54T .

Renesas Electronics #7 I H B, T[R4 i A< SCRS o BT ) Renesas Electronics 7 i BREAR (S B CBIREARIR T M8 . B4t Bx. BFE. &
IERIRLFH ARG T 512 A RS 5 =5 K ER A SRR P BT T HoA 2, NS AR AR AT AT ST R 4%
% Renesas Electronics B3 A & AR L] FALECHARE R BSOS FARF IR . W REGH A B R vraT .
S8 LG T E 7 AT AT 5 = 7 SRRV T, AR R BN N AR O, Sl B AL A8 A Ak B A% Renesas Electronics
PR R AT AT 77 SRR VE T
9%} Renesas Electronics 7 it (174> i B /0 47 B o &k, B HIE0OY M TRE . X F BRI o, 1B, B0 B08 ) LR i 5 SURBIE =07 58 2 AT
KB #E, Renesas Electronics A& F4E.

Renesas Electronics /= iR #i LR AN R ST 098 “ArdE” A “flLii” . Renesas Electronics f:F = fi UYL FH P 7= i (1 53 =55 40
BRI TFHUR.

CRRAE” - THENL. AR BERE . WA RS TR KA. MURT AR MARFRE. TS AL

ORI - s GRE. K. B ; ZTlEEH GUEESIT) » KAUBE R & KBS RS wamhliss

[ 4F 7€ Renesas Electronics %1 #% T It 2, Renesas Electronics H: i 3z £ o B 7 35 5 9 w5 AT §2 46 7= S 800 TR SRR 7= i, 75 1] Renesas
Electronics 77 i NI & BRI AUH T 1] e xt N B A il i B b BE N S 3 (NIE AR SC RIS s R 40 FAREAYS , 83 ol feid ™ i
I PRk CEIR RS W 4k3s . B iiHl RS, CHURHI RS, MBI E RS EHEES) MENRAS. T REHAETS Renesas
Electronics %4l F M. H 7 F e flh Renesas Electronics A4 %) Renesas Electronics 77 i i 51 2 9 4 B AT ] 55 = J5 s s T AT 45180
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