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XL ®HIZ

MULCOS-MK (MULLti Core Operating System - Multilayer Kernel) &%, % = U 7 ¢
LV DRI DB LIZ ) T HA b AR —T 4 7« AT A (Real Time
Operating System, LA RTOS &4 W) OEITRE A & BT 5 %@t —xv (BT,
ARG A ISR — 3V LIES) T,

u ITRON4.0 fARAR D RTOS (LARETlE, HICA RTOS EFES) 13, &b EL b T
WAHHARD 15T, YEEOFMFNEN b UK E LAB L7- [ 1 ITRON4.0 fHEE) (B
{ElIL, har7+—F A0A) ICHEILL TWhE,

AKEZST~vA 271zl 7 hu=2 A NUCLEO-H536ZI fHliR— K&l L9 > 7L
7a 7T AOBAETT, AELAOTHEL LT, Cortex-M %} MULCOS-MK @ 1

ITRON4.0 flARR B — Y — XA A K& | ST 731 ZEAFH 2 —F =X A FERNH
BEINTnET,

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

< FEREAN b v 25817 T ITRON4.0 114k Ver.4.03.00)
« Arm Limited #3417 TArm®v8-M Architecture Reference Manual |
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222, T 7 DI oot 9
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%1 E REOHRHA
Cortex-M *}ii: MULCOS-MK @ NUCLEO-H536ZI i — ROV Fvra 75 Ao~
nYxZ FTIE, UFOR—FEFEY =LA L THET,

> NUCLEO-H536Z1 STM32 Nucleo-144 boards
» STM32CubelDE STM32 Mt S B EREE
> STM32CubeProg STM32CubeProgrammer software for all STM32

1-1. N"—FOx7HE
7w ¥ =2 ME, NUCLEO-H536ZI ##iilR— RDOA L AR— R7 /3y 7 (CN1) Z e L.
UART3 723if UART #¢H Tl L £ 7

NUCLEO-H536ZI #fi AR — K O#HRRE Tl TrustZone 2N EGZ 72> TS -8, 47
v a3 A & STM32CubeProg i L TEX#z £,

{ STM32 CubeProgrammer - [m] kS

g @ oata information Natice | A8 n u -

Cota width 32 kit ~ | Find Data

Mo dats to display

Live Update  Verbosity level (@1

M 32CubeFrogrammer AFI v2.150 | Windows-64Bits

STM32CubeProg ##L#) L, [Connect] %~ U w7 LT, NUCLEO-H536ZI #Effih— R
EHEHE L ET,
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(OBl 7 Vv Z L., A7 ar " FaEIRLET,

-
[ sTM32CubeProgrammer - [m] 4

Mddress OOB000000 - | Size 0400 Cata width 32 bit ~ | Find Data O

Address 0 4 8 C ASCll
OxOE0 00000 0ADDOC3E 08002335 08002235 DE002237 8...5%..5"..7"..
0x08000010 08002239 08002238 08002230 DEDD234% 9" ;"L =" LE#. .
Ox0E000020 00000000 00000000 00000000 DBO0223IF ...l ..
Ox0E000030 08002241 00000000 08002243 08002245 A%...... EoaEec
Ox0E000040 0BD02345 08002345 08002345 0002345 E#..E#. .E#. .E¥#..
Ox0E000050 0B00Z345 08002345 08002345 DE002345 E#..Ef..E#. .E#..
Ox08000060 08002345 08002345 08002345 DEDDZ345 E#. . E£..E#. .E#..
Ox0E000070 0B002345 08002345 08002345 08002345 Ed..E£..E#..E5..
Ox0E000080 0B002345 08002345 08002345 08002345 Ed..Ef..E#..E¥..

e Live Update  Verbosity lovel @1

164530 ;. Address : O=AD02 2118

1645331 Size 8 Eytes
16:45:39 1 UPLTADING ...
16:45:30 1 Size 1024 Bytas

164530 Address  : 0xE000000
16:45:39 1 Aead progress:

164533 : Time elapsed during the read cperation is 0060000004

Iz, TUser Configuration 2] #7 VU v 7 LE7, ITZEN] O#HIKAE TIE TrustZone O
W39 1C31 I~ TV, Thaefhze®d IB4) (CEF L&, lApply) 27 U »
7 LEHLET,

[ sTM32CubsFrogrammer

» User Configuration 2

Name Description

Trust Zone Enable configuration bits

23 : Trust zone diszbled
B4 Trust zone enabled

TZEW

ECC in SRAMZ region configuration bit

SRAM?_£cc Unchecked : SRAM2 ECC check ensbled

Checked  : SRAMZ ECC check disabled

LLC in SRANM3 region confiquration bit

[ Sorme of the aption bytes might be hidden or cipped, Uss the mouse wheel ar the touch pad to scroll dewn (

Log Live Update  Verbosity level

164530 ; Address 00022168 =
164539 ¢ Size 8Bytes

16:45:39 : UPLCADING .
16:4533 ¢ Size 1024 EBytes

164530 Address  : OBO00000
16:45:39 ; Read progress:

16:45:39 ; Time elapsed during the read cperation is 0000000 004

Copyright© 2025 SPIRAL-TECH Co., Ltd 4



Cortex-M X/t MULCOS-MK NUCLEO-H536Z1 > /A R

% L C, Bank2 - Flash watermark area definition| #7 Vv 27 LE3, 77 v 2 AE
YD 7 21F, 72 a v 00b 127 ETHEF 2 THEBICRESNTWET, 20
kA I X o THEEIC T 5729, SECWM2_STRT > SECWM2_END O BI£2A 5% V) 37
DX H, 2 T TIE SECWM2_STRT % 0x00 7> 5 0x7f (2, SECWM2_END % 0x7f 7> % 0x00
WA L7, TApplyl #7 Vv 7 LEH LET,

[ sTvazcubermogrammer - o x
@

Option bytes

> Boot confiquration |
:

Mame Value Deseription

SECWIAZ_STRT ddr... 0x0E100000 | Bank 2 security WM arss start sector
SECWMZ_END dl... 0x05 172000 Bank 2 security W area end sactor

>
i + Write sector group protection 2
rotach :

f i n bytes might be hidden ar chipped,Use the mouse wheel ar the touch pad to seroll down ( Arely Read

Live Updete  Verbosity level (@1
B | 164532 Addeess - 0u0022778

1645391 Size 8 Bytes
164530 1 UPLOADING ...

arget informatio
164530 Size 1024 Bynas — Targetinformaton ___
164530; Address 08000000 !
164539 : Read progress:

164539 : Tirme elagsed during the read operation is 000000004

112, Disconnect] #7 U v 7 LTKTLET,
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1-2. Z#ITHER

HoTINTa T NMIBEET L7 AV Z R, LTFO7 7 A MERTEL RS TWET,
F/-. a2l N7 AT, EAVRORET ANV Ear—E I A&
TEETN, —HICY —2AEETAHZENTEL LI, 77 A MFae— L TWET,

MULCOS

Document

MLK (h—FJLEE. Y2 FIL S iiovy—23—F)

MLK.Sample

—— STM32CubelDE (7 —% ZA~X—2)
NUCLEO-H563ZI_Secure (£F2 7070V 77 A1) #1
NUCLEQ-H563ZI_NonSecure FFEFa1707OI o b7 74IL) %1, %2

—— NUCLEO-H563Z|_Secure (€1 77OY 1o bOHrFIby—23a—F)

—— NUCLEO-H563ZI_NonSecure (Jft+217OY 14 bOH ALY —23—F)

A AT QMR TIIH X 2T7 DT a2 r 77 A0 (%1), A 7 13K CI3dEr
a7l b7 A (%2) OLOEMGE 2D £,
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1-3. ZASz Y FI740

FoInra I a8t X aT LIEEFaTO2o0 T NTHERR X, SRR
TNy AR—FERTWET,

NUCLEO-H563Z|_Secure (€F17DFOT T4 F 77 J) NUCLEO-H563ZI_NonSecure GEE+1707FAJ 7 b7 71)L)

EK_RA8M1_Sec.elf 1
- STM32CubelDE ic & YR EhB 7 4L 4 secure_nsclibo 1
== STM32CubelDE IC & WEMEN2 7 IV
—— Debug
L Include Debug
CorteM —— Include
RA |: CorteM
L Library %2 RA
libmulcosxs_cm33s.a or L Source
libmulcosxs_cm33s_eval.a
I: CorteM
—1235
ource RA
CorteM
L—— Sample
RA
—— Sample

AT 1R CTIIIEEX 27070y =/ N7 7 A NVDHTTN, EXa2T D77y
a2 AE Y A~OEIXIALIMHHA XD NUCLEO-H563Z1_Secure.elf 7 7 1/ (3%1) &3k
X 2T DO R NSC 714 77V secure_nsclib.o (3%1) ZEMML TWET,
Library 7 + /v % (3%2) 2%, AR TII I —3%/1v7 47 Z U (libmulcosxe_cm85s.a)
B, H AT 2T TIZHIBRR D B —%/vF7 A4 7 Z U (libmulcosxe_cm85s_eval.a) 735
FNTWET,
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F2E o770 45S5 L0OALENE
NUCLEO-HB36ZI iR — RKHY- L7 u /a0 7ay 7 MIOWTHHLET,
2-1. AEY%vS

FoTNTa T ATEH, AEVEEAEHRIICEDE T, UTOLIIZERZLTWNE
7,

Memory Map NonSecure SRAM Memory
0x30050000 0x200A0000 N
SRAEAecl\llljgﬁnory 0x2009ECO0 Vector Table
0x30000000 Secure SRAM Memory NonSecure
: System M
0x200A0000 ‘ 0x30050000 0x2009F000 | 222 T2
NonSecure Secure NonSecure
SRAM Mermory 0x3004FC00 Vector Table 0x20070000| User Memory
0x20050000 Secure NonSecure
0530030000 System Memory 0x20050000 |_Working Memory
Secure
0x30010000| _User Memory
0x0C100000 Socure
S 0x30000000 Working Memory
Flash Memory
0x0C000000
Secure Flash Memory
: 0x0C100000 NonSecure Flash Memory
0x08200000 ‘ NonSecure 0x08200000
Nons 0x0COFE000| _ Callable
onSecure NonSecure
Flash Memor Secure
y Code & Constant Code & Constant
0x08100000 | 0x0C000000 0x08100000

RTOS DAV FHAEX T HRHMHEET— R TORT 7 AR[RENEIE LT,
Vector Table B~ 27 —T
System Memory RTOS OHIHIT — 4 & A A v AKX v 7 fHElk

TTV =2 ar kG TiAES L, FHET— RIRLTT 7 ArRE/RERE LT,

User Memory B2 DAK 7 E & A 7 — LAEIR
Workinng Memory T =33 SR LA 5 fEis

RTOS o7 7V r— arda— REEHOFLH L ORGEEE LT,
Code & Constant HAIZ2— FIZRTOS & 77U r—3 3 v b A2IRF L7 fElk

Copyright© 2025 SPIRAL-TECH Co., Ltd 8



Cortex-M xfix MULCOS-MK NUCLEO-H536ZI %> 7V H A K

2-2. T )LonMA{t

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 250MHz
PCLK1P 250MHz
PCLK1Q Disable
PCLK1R Disable

DIFOBET, JEF 27 PIBHECHRE L TRV, RRES 7 v 7 T3 2
L EATHETT

Lo RE A i
RCGC_SECCFGR 0x00000000
RCC_PRIVCFGR 0x00000000
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2-2-3. TINARER—FDEF21TREDADHE
Yo INTu s T ATE, X2 T OHA LTS UARTY & LED1-3 IZBIfRT 27 A

A ARR = PSS TR X 2T B, TN THERET 7 B 22OBE L TuhEd,

LY REAL {[A

GTZC1_TZSC_SECCFGR1 0x00004000
GTZC1_TZSC_SECCFGR2 0x00000000
GTZC1_TZSC_SECCFGR3 0x00000000
GTZC1_TZSC_PRIVCFGR1 0x00000000
GTZC1_TZSC_PRIVCFGR2 0x00000000
GTZC1_TZSC_PRIVCFGR3 0x00000000
GPIOA_SECCFGR 0x00000000
GPI10B_SECCFGR 0x00000001
GPI10C_SECCFGR 0x00000000
GPI10D_SECCFGR 0x00000300
GPIOE_SECCFGR 0x00000000
GPIOF_SECCFGR 0x00000010
GPI10G_SECCFGR 0x00000010
GPIOH_SECCFGR 0x00000000
GPI0I_SECCFGR 0x00000000

2-2-4. FRAAERDEX1T7RIEDHHIEL

FNALTHH SN 56144 Tlid, UART3 LS 23 F 27 TR TE 5L 512

ML L TWET,
LY RAEA, &
NVIC_ITNSO 0x00004000
NVIC_ITNS1 0x00000000
NVIC_ITNS2 0x00000000
NVIC_ITNS2 0x00000000

Copyright© 2025 SPIRAL-TECH Co., Ltd
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2-3. o704y S LOEME

Yo FANTa ST AT FaTBEEEF2TEET. 200 F 02l N7 7 A M E|
INTEY UARTT A AL LEDA X a7 EBICHETANZMH S LEL TWET,

X2 T ETIIUTORRBE A X 27 74477V ELTERLTVET,

Esp-ed A

void Led1_On(void); 2 —H LED1 @ #UAT
void Led1_Off (void); 2 —H LED1 OHAT
void Led2_On(void) ; 2 —H LED2 @ AT
void Led2_Off (void) ; 2 —H LED2 OHAT
void Led3_On(void) ; 2 —H LED3 @ AT
void Led3_Off (void); 2 —H LED3 O{HAT
ER ini_uart3 (T_UART_DEF *uart_def) ; UARTS3 D)k

ER ref_uart3 (T_UART_REF *uart_ref); UARTS3 OikfES
ER ctr_uart3 (UINT cdata) ; UARTS3 Dl

ER fls_uart3(TMO timeout) ; UARTS3 Ok HEFD
ER putc_uart3 (VB data, TMO timeout) ; UARTS3 O — 3 F3%1(E
ER puts_uart3 (VB *data, UINT *count, TMO timeout) ; UART3 O L7454 E
ER getc_uart3 (VB *data, UB *sts, TMO timeout); UARTS3 O — X715
ER gets_uart3 (VB *data, UB *sts, UINT *count, TMO timeout); | UARTS3 & FH5%(E

2-3-1. Exa7REONE
UARTS # Fit THIHME L., BEX 2T OERE A v v — TV 2 FRm BT T OB 21TV E T,

A—L—h 115200BPS
NUT 4 NUT 472 L
Abhy7EY b 1

» =2—¥ LEDS3 % 500msec [E[E T 100msec s34T

2-3-2. ¥ 7RBONE
UART3 £V, FFtFa70lE A v — V2R RBITZLLTOLBEZITVET,

> =—H% LED1 % 500msec %% C 50msec A&4T
> a—YREZVCOMTTAyE®—U%FH R0, LED2 % 2000msec /54T

11 Copyright© 2025 SPIRAL-TECH Co., Ltd.
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EI3IE YOI TOYTS LOE

NUCLEO-H536Z1 FifiR— KV A7 a7 5 AOEENZ S W CHLET, F7-.
AEnasHor7r7ayzy Mi, £ A= FEK2TIEEN,

1. YU ITNTATSLOTFNRYYT
STM32CubelDE #iL#j L, A ==— [Run] — [Debug configuration] (ZX ¥ T[Create,
manage, and run configurations | M % &~ L, [STM32 C/C++ Apllication] —
[NUCLEO-H563Z1_Secure| %R L [Startupl ¥ 7% 27 Vw7 LEd, ZA 713
R ClEEx =27 7mn =7 FRFELRWZ®, INUCLEO-H563ZI_NonSecure| % i3
RLUET,

Debug Configurations (] X
Create, manage, and run configurations . @
BFoRX BY- Mame:  NUCLED-H56371_Secure
| [l Main | %5 F/(o# | g Startup| B Source| [T Common
[€] C/C++ Application Initialization Commands
[€] C/C++ Attach to Application
[&] C/C++ Pastmortem Debugger
[£] C/C++ Remote Application
[] GDB Hardware Debugging
@ Launch Group — B
w [ 5TM32 C/C++ Application 0ad 'mage and symools
MNUCLEO-H563ZI_NonSecure File Build Download Load symbols Add...
NUCLEQ-H362Z1_Secure Debug¥NUCLEQ-HS6371_NonSecure.el If [NUCLEO-H563Z1 N... o true of true o tue it
B Debug/NUCLEQ-H563Z|_Secure.elf [NUCLEQ-H563Z|_Secure]  See Main tab ‘\/‘ true Q-':" true e
Remove
Move up
Move dow
Runtime Options
Start Address
Q) Default start address
() Set program counter (hex):
() Specify vector table (hex):
18 St breakpoint at:  main
{8 Exception on divide by zero
[ Exception on unaligned access
18 Halt on exception
18 Resume
) ) v pply
Filter matched 9 of 9 items
@ Debug Close

MHHETIE EF 2T Delf 77 AN EHF X 2T Delf 77 A NE B —RTHL /o

TEY, ZOIREET Debugl 27 Vv 7T L FTAA—TER— RNLT Ny TREE)L

F£7, [Set breakpoint at:] T main ZfEE L TWV5HE, mainOBEkT7 L —7 L,
Resume] 7V v 7 Trar/ 7 MNIFHLET,

2O mainQBI%kit, EXx =7 LT EITFELETRS, LBIEFCTEX = 7 E

O mainOFF 7 L—27 LET, 2L, EXaTRBOelf 77 A VO — KX A T2 1A

Copyright© 2025 SPIRAL-TECH Co., Ltd 12
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A=Y DR ZRNTHEIFEEX2TEO mainQBIk 7 L—2 LET, £/, #1471
FHERIZIZE X 2 T B O Y — A a— RBFELRWZD, EEF 2780 mainQB# <7
l/*‘? Liﬁ_o

A AT 1FHERCIE, EX 2T BOY —RAa—REEFhRh0Wad, EXaT@Delf 774
WIIEEINDZ ENHY FH A, TOTD MMDOT 0 7T A — R LTEHKRDOGE DA,
X aTEO el 77 A N E e — FTERLS, DBIZTZ 7 ANV DEDT =y VR 7 A
AL —REAX Yy T THIENTEET,

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



Cortex-M X% MULCOS-MK NUCLEO-H536ZL o /v H A R

(&H)
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(&H)
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Cortex-M xfIi: MULCOS-MK

NUCLEO-H536ZI 4> FILAA

2025 44 H %1 AT

AR TNVT v s

Mail tech-info@spiral-tech.co.jp
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