使用官方例程进行RZ/N1L下RTOS功能测试，RZ/N1L官方配套文档为YCONNECT-IT-RZN_V1.4.4

以YCONNECT-IT-RZN_V1.4.4\Software\GOAL\projects\00410_goal\task\为例。

测试结果：

Debug-RAM下功能正常，OS可以正常启动。

Debug-ROM下程序运行异常，OS无法正常启动.

Debug-ROM问题如下(配套例程是否在Debug-ROM和Release下经过测试)：

1. 程序复位启动问题.

工程设置为复位跳转到__iar_program_start().

原始程序如下：

[image: image1.png]#pragma required:
void _ iar_program_start( void )
i

SystemInit();

#ifdef RZNIL_BOOT_FROM_ROM
/* set 0SPI baud rate divisor to minimum to increase ¢
QSPI1->config_reg.BIT.mstr_baud div_fld = 1;

#endif

__iar data init3();

/7
// Replace vectors address
/7
SCB->VTOR

(uint32_t)_ vector_table;

bsp_start () ;




Debug-ROM下需进行如下修改，才能正常跳转到__iar_program_start()：

[image: image2.png]tifdef RZN1L_BOOT_FROM ROM
#pragma required=_ vector_table_rom
telse
#pragma require
fendif

-__vector_table

roid _iar_program_start( void )
(

SystemInit();

#ifdef RZNIL_BOOT_FROM_ROM
/* set OSPI baud rate divisor to minimum to
QSPI1->config_reg.BIT.mstr_baud_div_fld = 1.
fendif

__iar data init3();

7/~
// Replace vectors address
/7=
#ifdef RZNI1L_BOOT_ FROM_ROM

SCB->VTOR = (uint32_t)__vector_table_rom;
#else

SCB->VTOR = (uint32_t)__ vector_table;
#endif

bsp_start () ;




2. Vector table 设置问题.
Debug-RAM使用向量表如下：

[image: image3.png]tpragma location = "vectors"

intvec_elem _ vector_table[] =

(

{ ._ptr = _ sfe( "CSTACK" ) },
__iar_program_start,
NMI_Handler,
HardFault_Handler,
MemManage_Handler,
BusFault_Handler,
UsageFault_Handler,

SVC_Handler,
DebugMon_Handler,
o,
Pendsv_Handler,
SysTick_Handler,

// External Interrupts 1 - 240

// These are essentially unused, so

// take the same default handler if
ADC_IRQHandler,
I2C1_IRQHandler,
I2C2_IRQHandler,
Reserved_IRQHandler,
Reserved_IRQHandler,
Reserved_IRQHandler,
UART1_IRQHandler,
UART2_IRQHandler,

will all
invoked.




Debug-ROM使用向量表如下：

[image: image4.png]#ifdef RZN1L_BOOT_FROM_ROM
/* Vector table for ROM, which is available during booting */

#pragma location = "vectors_rom"
root const intvec_elem _ vector_table_rom[] =

{ ._ptr = __sfe( "CSTACK" ) },|
__iar program start,
dummy_handler_rom,
dummy_handler_rom,
dummy_handler_rom,
dummy_handler_rom,
dummy_handler_rom,




hwos_setup();执行后出现Exception frame，程序调转到异常向量表。
[image: image5.png]Call Stack

% dunny_handler_ron
<Exception frame>
[_isr_systens$snodule + 0xad7f]



[image: image6.png]#pragma required=_ vector_table_rom
% | void dummy handler_rom(void) { While (1))
#endif /* RZNIL_BOOT FROM ROM */





__vector_table_rom内容该如何设置？
是否需要使用__vector_table[]内容替换__vector_table_rom内容？

使用__vector_table[]内容替换__vector_table_rom内容如下：
[image: image7.png]] $#ifdef RZNIL_BOOT_FROM ROM

/* Vector table for ROM, which is available during booting */
#pragma location = "vectors_rom"

__root const intvec_elem _ vector_table_rom[] =

3 (

{ ._ptr = _ sfe( "CSTACK" ) },

__iar_program start,

] #if 1

NMI_Handler,
HardFault_Handler,
MemManage_Handler,
BusFault_Handler,
UsageFault_Handler,

SVC_Handler,
DebugMon_Handler,
o,
Pendsv_Handler,
SysTick_Handler,
// External Interrupts 1 - 240
// These are essentially unused, so will all
// take the same default handler if invoked.
ADC_IRQHandler,
I2C1_IRQHandler,
I2C2_IRQHandler,
Reserved_IRQHandler,
Reserved_IRQHandler,
Reserved_IRQHandler,
UART1_IRQHandler,
UART2_IRQHandler,
UART3_IRQHandler,





hwos_setup();执行后出现Exception frame，程序调转到如下位置(出现Exception frame后在不同工程下跳转位置不确定)：
[image: image8.png]Call Stack

® [DEF_HWISR + 0x31]
<Exception frame>

@ [hvos_start + 0=267]
[PC = 0x00000000]




3. OS启动问题.
使用IAR Trace进行跟踪，对比如下：

[image: image9.png]loas 1044 Oxb40lo742  Thumb  CMP - R6, RO - T ~ || 1045 1645 0x0400e3a6 Thumb WP Re, Re -
1045 1085  oxoao10744  Thumb BCC.N  Oxdoloeas = = O 1% s ooses  Thmb B oussee = =
104 1045  oxoao106:  Thmb LOR o, [R, #0xé4] - - 1047 1047  oxoa00e30e  Thmb LOR o, [Re, #0xed] = =
1047 1047 oxodci06ac  Thmb LR  R1, [Ro, R7] - - 105 04 owscesio  Thumb LR R1, [Ro R7] = =
1048 1085  oxooicese  Thmb CHLW  RL, 1 - - 1069 108  owsecez  Thb WM RL B = =
1009 1045  oxodoioeh2  Thumb BEQN  0xd0l074s - - 0% 1050 owscesis  Thumb GEQN  oxsooedsa = =
1050 1050 oxodoi0745  Thmb MOVS o, %0 - - 051 105 owsces  Thub MOV Ro, %o = =
1051 1051 oxodo10745  Thmb STR o, [R5, #oxd] - - 1052 1052  oxdooe3ac  Thmb STR o, [R5, #oxd] = =
1052 1052  oxodolo7ia  Thmb LOR.N  R2, [PC, #0x64] 5 HIRTOS DispatcherRoutine E 1055 105 owsces  Thamb RN Rz, [PC, #ox64] 5 HiRTOS_DispatcherRoutine
1053 1053  oxodoio7ic  Thmb LORN o, [PC, 0x64] 3 Wic_ssero - - 105 105 owscesbo  Thumb LR Re, [PC #oxes] ; oxeo00e100 (-536813312)
1054 103+ oxodoio7ie  Thmb LORA R, [Ro, #oxcos] - - 1055 1055  oxodooe32  Thmb LORA R, [RG, #oxcos] = =
1055 1055 oxodoro7s2  Thmb STR  R2, [RL, #oxac] - - 105 05  owsoesbs  Thumb SR Re, (R foxac] = =
105 1055  oxodoro7s4  Thmb LOR.N  R2, [PC, 0x60] 5 HIRTOS Interceptrandler E 1057 105  owscesbs  Thamb RN R2, [PC, fox6o] 5 HiRTOS_InterceptHandler
1057 1057 oxodoro7ss  Thmb STRu  R2, [RL, oxbs] B - 1058 1055 oxodooesbs  Thmb STRM  R2, [RL, oxbs] -
1058 1055  oxooio7sa  Thmb  OVS R, 2226 5 oxeo - - 105 1053  oxodooesbe  Thumb BOVS  R1, #2240 5 oxeo =
105 1055  oxooic7sc  Thumb  STRB.M R, [RG, #oxcif] - - 960 1020 osceco  Thmb  STR.W  R1, [Ro, foxcif] = =
lo60 1060  oxodo10760  Thumb ROVS R, £240 5 oxfo - - 1061 1061 oxodooescs  Thmb BOVS  R1, £240 5 oxfo =
106, 1061 oxodo1072  Thumb STRB.M R, [RG, #0x3ie] - - 962 052  owseoescs  Thmb  STRG.  R1, (R0, foxiic] = =
1062 1062  oxodoio7  Thumb MOV.W  R1, $1073741526 5 oxioooo000 i - 1063 1063 wscescs  Thumb MOV R1, Sl073741626 5 oxiooo0000 E
1063 1063  oxodo1076a  Thmb STR A1, [R6] S 1065 064  wsoecs  Thumb SR R1, [Re] ==
1064 1064 oxodo1075c  Thmb MOW  Ro, #3272 5 oxcoos - - l065 1065 oxodcoede  Thmb MOW  Ro, #3272 5 oxcoos =
1065 1065  oxodo10770  Thumb LOR.N  R1, [PC, #ox4s] 5 oxaooetors (1074720758) E 1065 056 owscesds  Thmb LR RL, [RC, soxes] + oxaooerors (1074720788)
1066 1066 oxoso10772  Thmb STR o, (k1] E- 1067 087  owsceds  Thumb SR Ro, (k1] =
1067 1067 oxodo10774  Thumb B Oxaciorra = = int rzn1_clk_set_gate(int clkdesc_id, int on)
1068 1065 oxodo10774  Thumb BN oxaoio77s = = ¢
1068 1065  x04000068  Thumb PUSH.M  {Re-RS, LR} IRG30 2 2 sync-none
1069 1069  oxossiora  Thmb 6 oxaciorsa = s 1069 069 owsecoocc  Thum OV Ko, Ro = =
1070 107 oxosoro774  Thmb B oxaoions = = 070 1070  owosooocs  Thub oS RS, R = =
const struct rzn1_clkdesc “g = &rznl_clock_list[clkdesc_id];
1071 1071 oxossiorra  Thmb B oxaciora = = 1071 1071 owsccre  Thub RN Ko, [RC, fexais] 3 rant_clock list
1072 1072  oxodoicess  Thumb MOV R, 2224 5 oxeo TRe3 - - 1072 1072 oxoaoo0or2  Thmb MoOVS R, #14 5 oxe = =
1073 1073  oxodoicesd  Thmb MRS R1, BASEPRI - = 073 1073 owscoora  Thmh ML RL R, R = =
1074 107  oxooicess  Thumb NSR  BASEPRI, R - 078 1074 owsccors  Thums A0 R7, Ro, R1 = =
i (lon 88 goomasteridle.reg) {
1075 1075 owodvicesc  Thmb oW R, #61472 5 oxtoze = s 1075 1075 oxoseo0orc  Thmb b RS, #0 = =
107 107 oxodoiceso  Thumb MOVT R, #1639 5 oxaooe - 1076 1076 owscoore  Thumb GNEN  oxsooooes = =
LK ngr_desc._set(8g->clock, on);
1077 1077 oxossioess  Thmb Lo o, [R1] s 1077 1077 owscoces  Thub OV R, Rs = =
1078 1076 wslocss  Thumb AWS. K3, Ro, F1073741826  ; 0xd0000000 = = 1078 1078 oxodooocec  Thmb MoVS o, 7 = =
1079 1079  oxooicess  Thumb BEQ.N  Oxdcloesd S 079 1079 owsocooes  Thum oo clkngr_desc_set + oxac00000 =
static void clk_mgr_desc_set(const struct rzni_onereg one, int on)
s





左半部分为Debug-Ram模式：

程序在hwos_start();内部原地跳转,IRQ30出现后跳转到其他分支，进行OS任务相关操作。

右半部分为Release模式：

程序在hwos_start()；出现Exception frame后直接跳转到如图位置，OS相关操做无法进行。
IRQ30在__vector_table[]对应HWRTOS_IRQHandler,实现如下：
[image: image10.png]#pragma call graph root = "interrupt"
__weak void HWRTOS_IRQHandler( void ) { while(1) {} }




在RTOS启动过程中，是否需要HWRTOS_IRQHandler(IRQ30)介入？

从目前测试结果来看，Debug-Rom和Release模式下配套例程无法正常运行，该如何进行修改？
