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MULCOS-MK (MULLti Core Operating System - Multilayer Kernel) &%, ¥ =V 7 ¢
LV DRI HBEREL LTI TV HA b AR —F 47« AT A (Real Time
Operating System, LI RTOS & ElS) O FATEREE 2 E B9 5 L@ b b — 3L (BUFE T,
AL A BLUZAR T — L EES) T,

1 ITRON4.0 tEERRR D RTOS (LARETiX, HIZARRTOS EFES) X, &b E b T
WHAEERD 15T, HEFOMMIEN b o o R HTE LAK L7 T o ITRON4.O fE5%) (B
X, hrr74—F A0 ITHILL TWET,

AT Renesas EK-RA6MS5 #lii— R4 L1z > 77 075 AOBBETT, A
ELSOBPIE L LT, Cortex-M %/ MULCOS-MK 0 u ITTRONA4.0 HREH St i = —
P—2HA B, RAFSA ARIEH—YF—ZH A FERABE SR TOET,

(u ITRON &1 Micro Industrial TRON, TRON &% The Realtime Operating system Nucleus OR&FR)

< FEREAN b v 25817 T ITRON4.0 114k Ver.4.03.00)
« Arm Limited #3417 TArm®v8-M Architecture Reference Manual |

1 Copyright© 2025 SPIRAL-TECH Co., Ltd.



Cortex-M xJiis MULCOS-MK EK-RA6M5 V> 7V A K

B

DETTBIEE oottt ettt ettt ettt ettt ettt ettt ene et eneenens 0
FE L BDUT ittt e et st ete e e erb e e eareteetreeateeennreean 1
LT oottt ettt ettt ettt a sttt ettt e ettt ettt a e e ettt ettt et eae et et es et etenenes 2
B LB BEBE DT oottt 3
1oL, N R T B IE ettt ettt ettt ettt ettt ettt ettt ettt et nae e 3
172, T A TV AT oottt ettt 4
178, T B 7 7 A Tl ettt 5
H2H TN T O T ADFIIEFNE oo 6
7L R T Y 0 0 T et aaaas 6
2:2. U TNT T T DD oo 7
2:2-1. ATV =y TUARTE LIZFTHIE oo 7
222, T 7 DI oot 7
2:2-3. THRARALER=FDEX 2T BIEDHIHIE (oo 8
2-2-4. FENALBZR DB X 2 T JBIEDHIL oo 9
28, VU TN T T T BDENE oot 10
2-3-1. B2 T IBODILIR oottt 11
232, FEBF 2T TEDMLBL ..o 11
B3 YU T IV T T T IDFERI oottt 12
31, VU TIT T T IDT IR T oottt 12

Copyright© 2025 SPIRAL-TECH Co., Ltd 2



Cortex-M xJiis MULCOS-MK EK-RA6MS5 ¥ 7/ H A K

%1 E REOHRHA

Cortex-M *}it: MULCOS-MK @ EK-RA6M5 %> 7 v7 a7 J A7 ny =2 M T, B
TOR—RERFEY —LEZFEHLTOET,

> EK-RA6M5 RA6M5MCU /' /L — 73 » b
» RA Flexible Software Package (FSP)

1-1. N—F T 7EE
7rY=7 M, EK-RA6MbS R— ROA L R— R7/3y 4 (J10) ZHfki L. Pmodl %
UART OiEIC LT UART9 THIET 2% 7070 7T LT,

FOBEETIX, Pmodl & Pmod2 IZUL TFTOEY 22—V &2 L TWET,

> Digilent Pmod USBUART
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Yo INTa s T MIBEET L7 XL LTO7 7 A MR TEL RENTHNET,
Flo, TRY = F 77 AN, EALRORR T A VB a—EFTICV I THI LD
TEETH, R —REETLHIENTEDLEIC, 774 MEa e —LTVET,

MULCOS
—— Document
—— MLK (h—FIVEE, 27 S oy—23—F)
—— MLK.Sample
— e2studio (7—7XN—2)
—— EK_RA6M5_Sec (€F17D7AI o 77 1IV) 1
—— EK_RA6M5_NSec (JFEF1707OJI o 77 4AIL) #1

—— EK_RA6MS_ Sec (t*a277OY o FH by —20—F)

—— EK_RA6M5 NSec FEkF177FOv T4 bbb FIbvy—2a—K)

BRI, 7a Y=l b7 A (%1) OHDOEARE LY £,
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FoInra I a8t X aT LIEEFaTO2o0 T NTHERR X, SRR
TNy AR—FERTWET,

EK_RA6M5_Sec (€170 7OV 7711 EK_RA6M5_NSec (JEtF1707OVT 7 R 7Z71IL)
=== elstudio lC K UERETHD 71 LA == elstudio [cEWVERTNS T FILE
—— Debug 1 —— Debug
EK_RABMS5_Sec.elf
cenire s Include
L Include %2 CorteM
— CorteM RA
RA —— Source
— Library %3 —— CorteM
libmulcosxe_cm33s.a or L RA
libmulcosxe_cm33s_eval.a
—— Sample
— Source #2
—— CorteM
—— RA
——— Sample w2

Debug 7 4L % (3%1) (% e2studio THAKINFET A, A 7 1 iR CITERTE 8
loe 7Ty a XAEYA~OEEZIABUTT V2N EK_RA6Mb5_Sec.elf 7 7 A V%,
TXa2TOEN RIZIE 7+ VFHNO NSC 74177V secure.o ZflifH L E7,

Include, Source., Sample 7 /L% (3%2) X, #A 7 1 FHERICIZE TN E A,
Library 7 # /L4 (3%3) 2%, BEAERR CIEI—%/L7 147 Z U (libmulcosxe_cm33s.a)
B, H AT 2T TIZHIBRR D 1 —%/vF A4 7 Z U (libmulcosxe_cm33s_eval.a) 735
FNTWET, 72720, ¥4 7 1FHBRICIE Library 7 4V X135 EEH,
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F2F o)y S5 L0OEA L BE
EK-RA6M5 R— RV T L7 /7T a7 a7 MTOWTHHLET,
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FoTNTa T ATEH, AEVEEAEHRIICEDE T, UTOLIIZERZLTWNE
7,

WMemaryMap: NonSecure SRAM Memory
0x20080000 0x20080000 N
SR[\)\?\;; S’;/e'l(e:rl::-:gry 0X2007FC00 Vector Table
0x20050000 Secure SRAM Memory NonSecure
Secure
System M
SRAM Memory 0x22050000 0x2007EQQ0 | >Y32€M MEmory
0x20000000 | Secure NonSecure
0x2204FCop|__Vector Table 0x20060000|__User Memory
Secure NonSecure
0x20030000|_Ystem Memory 0x20050000 | Working Memory
Secure
0x20010000| _User Memory
Secure
0x20000000| Werking Memory NonSecure Flash Memory
0x00200000
0x00200000 NopS
onSecure
NonSecure Secure Flash Memory Code & Constant
Flash Memory 0x00100000 0x00100000
0x00100000 NonSecure
0x000F8000| __Callable
Secure
Flash Memory Secure
Code & Constant

0x00000000 0x00000000

RTOS OANFHAHAEX T HRHET— R TORT 7 AR[RENEIE LT,
Vector Table g~ 2T —T )
System Memory RTOS Ol 7T — 42 & A A A% 7 fElk

TV =y a g THAES L, BT — NIZIRLT 7 7 & AFRERMEE S LT,

User Memory B AT DAZ v 7HEKE A F Y 7 — LRI
Workinng Memory 77— 3 R LA 5 fEis

RTOS X7 7V r—3arda— REEBOFAH LoAfERE LT,
Code & Constant HAMIZa— FIZRTOS & 77U r— 3 & ZIRIE U 7= fE
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SAU ®° MPU @ A& Y v v FIUKLFT D UL OMIC, 731 2 LR — oy & v
FT, TNAALHR— T, A7 1HMIREBE L., EX 278 THEHT 2 UART &
LED DIAMIFEEF o7 CHATE 2R EICLTVET, BFHOXR T, ThZhoT A
AARKR— haebtX 2T B THEMAT 200, HtxF 7B THEHTL00EREHRFICRE
LET,

AE Y = FIHAE LT WIHE

7wy 7 O

TNAALR—bDOEF 27 EEOWIHL

ELABER O % 2 7 @t oYL

YV V V V

2-2-1. AEY v TIZKEFE L=
AE Y~ FICkE LT, SAU & MPU 398t S CunET,

2-2-2. v Oy DAL
FIRgR & PLL oI L0 . FEBEEBIILL FOREICZ L TWET,

are JE K
CPUCLK 200MHz
PCLKA 100MHz
PCLKB 50MHz
PCLKC 50MHz
PCLKD 100MHz
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2-2-3. TNARER—FDEF217EHEOMHE

oI Ta T AT, BT ETHEMAL TV UART9 & LED1-3 IZBfR3 27
A AR — LA TIZIEE 2 7 B L T ET,

LY REAL {[A

PSARB 0x780D9B10
PSARC 0x8C013983
PSARD 0x1851F830
PSARE OxFFFCO30E
POSAR OxCFFF
P1SAR OxFO7F
P2SAR 0xO00FF
P3SAR OxFFFF
PASAR OxBFFF
P5SAR OxFFFF
P6SAR 0xCIFE
P7SAR OxFFFF
P8SAR OxFFFF
PISAR OxFFFF
PASAR Ox3FFF
PBSAR 0xO00FF
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2-2-4. ERAAERADEFXLTREREOMRL

FHAALTHH SN DB TIEL, BSES 16 06 47T £ TZIFEF 27 THATE DL HIZ
L L TWET,

LY REAL {[A

NVIC_ITNSO OxFFFFFFFF
NVIC_ITNS1 0x00000000
NVIC_ITNS2 0x00000000
ICUSARG OxFFFFFFFF
ICUSARH 0x00000000
ICUSARI 0x00000000

NVIC_ITNSO & ICUSARG. NVIC_ITNS1 & ICUSARH, NVIC_ITNS2 & ICUSARI i
F CAEIC LE9,

IRQCRn (T Tt & = 7@ THM T 280 TOIHE L TV T,

Lo RK A i
ICUSARA 0x0000FFFF

WEORG T, tFaT7 @l THIALZMH 5 %%, IRQCRn 2 &5 560
X 2T THATL200%, REFICRELET,
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Yo FANTa ST AT FaTBEEEF2TEET. 200 F 02l N7 7 A M E|
INTEY UARTT A AL LEDA X a7 EBICHETANZMH S LEL TWET,

X 2T ETIIUTORMEE X227 9475V L TCERLTOVET,

Eibred

GLL!

void Ledl_On(void);

void Ledl_Off (void) ;

void Led2 On(void);

void Led2 Off (void) ;

void Led3_On(void);

void Led3_Off (void) ;

ER ini_uart9 (T_UART_DEF *uart_def) ;

ER ref_uart9 (T_UART_REF *uart_ref);

ER ctr_uart9 (UINT cdata) ;

ER fls_uart9 (TMO timeout);

ER putc_uart9 (VB data, TMO timeout) ;

ER puts_uart9 (VB *data, UINT *count, TMO timeout) ;

ER getc_uart9 (VB *data, UB *sts, TMO timeout);

ER gets_uart9 (VB *data, UB *sts, UINT *count, TMO timeout) ;

Z—4 LED1 O AT
2 —% LED1 O34T
2—4 LED2 O sUAT
2 —% LED2 O34T
2—4 LED3 O sUAT
2 —% LED3 O34T
UART9 O ¥k
UART9 O iRFES W
UART9 Ol
UART9 O %S
UART9 O — 3L 75%0F
UART9 O 3753545
UART9 O — L5755
UART9 O CF5%45
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2-3-1. Exa7REONE
UARTY9 # Tid CHIHE L, BEX 27 OEE A v — U FRKIZT a— 1y 7 ZiTW\ET,

2-3-2. ¥ 7ROUNE
UARTO % FRRTHIHE L, X2 7 ORBA v E— V&R

RAR—1—F
NYT 4
ANy By R

115200BPS
YT 4L
1

AR—1—F
NYT 4
ANy By R

115200BPS
NUT 472 L
1

» =o—% LED1 % 500msec [BfE T 50msec SAT
> 2—HP2RAvF 1O FTAvtE—T%FE 7L, LED2 % 1000msec AkT
> 2—HPRAvF IO FTAvtE—T%FE 7L, LED3 % 2000msec Ak

11
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EK-RA6M5 R— KWV 7 a 7o AOERENCOWTHHALET, £/, HHINSY
CINTa 7 MEL A VA= FEKZTLEE N,

3-1. Yo FNTaydsSLOTNYY

e2studio EEL, A==a— [F4T) - [Ty 7O K0 THEROER, &8, B
FOEEAT) %3~ L, [Renesas GDB Hardware Debugging] — TEK_RA6M5_Sec
Debug] Z#&IRL [Startup) #7 %27 Vw27 LET,

& ForEs o X
BRofek. BB, BJUET P9
N
Q)
I BEeRX B Y- £2H(M): EK_RAGMS_Sec Debug
F15 A7 * ) A | %% Debugger | @ Startup | By v-2| [ £&
[€] ¢/C++ TTUF-23y MEAEITYFE
[E] C/C++ UE--TTUT—3Y Oy BE @) 3
= EASE Script —
[£7 GDB Simulator Debugging (RHES0) [JHalt
[£] GDB N—FrozF-FilaF s
v [c7] Renesas GDB Hardware Debugging
E| EK_RAGMS_Sec Debug
@ EK_RABM1_Sec Debug
[E7] Renesas Simulator Debugging (RX, RL78) A AT yymIED-F
z80-7
* I 1% O-K-547 ek EEE —
@ FOT5L- A= [BK..  AA-SE 2 Yes -
@ EK_RAGMS NSec.elf [C... 4A-¥EVl 0 Yes = ...
SRy WOE V)
O 7054 nos5-EERN6E):
B JL-ImAVrEE R main
12 BED5S 0 ERF TS e ——
@ s

MR ETIH . EXaTDelf 77 AN EHEF 2T Delf 77 A L ER— FTDH L1705
TEBY, ZOWRET Ty T | 27V v 7T 5LETA ATV — RLT ANy TR
BLET, [TL—2KR A FRESK] T main ZHEE L TWAEE. Ty TEEIEOK
WO TH 7V v 27 T mainOB%c7L—2 L, BED [HH] 7Y v 7 Tild <7
77 BIFETLET,

2O mainQB#KIE, EXx a7 @It TR EICTFELE TN, LHEEFCTEX T8
@m@ﬁ%ﬁ?fV%7bi¢okﬁb\?%:7E®eH774w@m%Fﬁ47KF4
A—=VDI] BERT D LT 2T EO mainOBK 7 L—2r LET, £/, #1471
FHERUCIZE X 2 T @D Y — 22— RIPFEL 2V, FEEF 278D mainOR T
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A AT 1B TIE, BEX 2T BOY —RAa—ReEFh0Wizd, EXaT7@oelf 774
WIIEEINDZ ENHY FH A, TOTD MO T 0 7T A — R LTEHROEGH DI,
X aT Ol 77 A N E e — FTERLS, DBIZTZ 7 ANV DEDT = v VR 7 A
AL —REAX Yy T THIENTEET,
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