LENESANS
RX62N RX621 RO1AN1078J30100

Rev.1.00
2014.07.01

RX62N RX621 MPU

RX62N RX621

RX62N RX621

TR 2
e e e e e e e e e e e e e e e e e e e aaaaa s 3
TP 4
O O O P PP O PP PP PPPPPTPPPP 7
TR 9
B, e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaaas 52
7278 TP 52
R01AN1078JJ0100 Rev.1.00 Page 1 of 53

2014.07.01 RENESAS



RX62N RX621

1.
MPU
/
SwW 3 LED 4
e SW1
e SW2
e SW3 SW1 Sw2
LED
e LEDO LED1
e LED2
e LED3
5.
11 11
11
MPU
0 CMTO
SW LED
ROK5562N0S000BE #WS
RX62N
SW1 SW2
FA SW1  sw2  Sw3 —
/LEDO LED1) LED2 LED3
. ~ N
0 OO O of
,,,,,,,,,,,,,,,,,,, |

11

RO1AN1078JJ0100 Rev.1.00
2014.07.01 RENESAS

Page 2 of 53




RX62N RX621

2.

21

RX62N R5F562N8BDBG

. 12.0MHz
e ICLK 96MHz
e PCLK 48MHz
e BCLK 24MHz

5.0v CPU 3.3V

High-performance Embedded Workshop Version 4.09.00.007

Toolchain

RX Standard Toolchain(V1.2.0.0)

RX Family C/C++ Compiler Driver V.1.02.00.000

RX Family C/C++ Compiler V.1.02.00.000

RX Family Assembler V.1.02.00.000

Optimizing Linkage Editor V.10.02.00.000

RX Family C/C++ Standard Library Generator V1.02.00.000

iodefine.h

V2.0

Version 1.00

Renesas Starter Kit+ for RX62N ROK5562N0S000BE #WS
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3.1
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REPAGEO 0 Sl >
RSPAGE1 1 0008 C000h
I/O REPAGE1 1 0008 C100h =<
RSPAGE2 2 PUser_Area
REPAGE2 2 PUser_Area o
RSPAGE3 3 BUser_Area
RAM
REPAGE3 3 BUser_Area_1 >
A RSPAGE4 4 PRead_Area
REPAGE4 4 BRead_Area >
B RSPAGE5 5 PWrite_Area
REPAGES 5 BWrite_Area >
C RSPAGE®6 6 PExecute_Area
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RSPAGE7 7 - -
REPAGE7 7 - -
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CPU
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5.1.1
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5.2

5.2
typedefine.h

52

main.h

resetprg.c

main.c

initialize.c

vect.h Excep_Memory_ProtectionError

vecttbl.c
Excep_Memory_ProtectionError

intprg.c

e CMTO

Excep_Memory_ProtectionError
Excep_BRK
Excep_CMTUO_CMTO

Excep_Memory _
ProtectionError.s
rc

MPU_Error.c

stacksct.h

iodefine_mpu.h iodefine.h 20 MPU
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5.3
53 54
5.3 1
READ_ACCESS 00000008h
WRITE_ACCESS 00000004h
EXECUTE_ACCESS 00000002h
PRG_TYPE READ_ACCESS
5.1
SETUP_STATUS 0
RESULT_STATUS 1
SET 1 1
CLEAR 0
NO_INPUT 0 sw
PUSH_DOWN_SW1 01h swi1
PUSH_DOWN_SW2 02h SW2
PUSH_DOWN_SW3 80h sw3
SW_VALID 1 sw
SW_CHAT _TIMES 3 sw
SW_FIX 0 sw
ERROR_STATUS CLEAR 01h
NO_ERROR 0
MPU_ERROR_MASK 00000007h
READ_ERROR 00000002h
WRITE_ERROR 00000006h
EXECUTE_ERROR 00000001h
RWE_MASK 0000000Eh /
READ_MASK 00000008h /
WRITE_MASK 00000004h /
EXECUTE_MASK 00000002h /
ALL_ENABLE 0000000Eh
READ_ENABLE 00000008h
WRITE_ENABLE 00000004h
EXECUTE_ENABLE 00000002h
DISABLE 0
AREA_SEARCH_ENABLE 0001h
AREA_A 0 A
AREA B AREA A +1 B
AREA_C AREA B +1 C
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5.4
LEDO_MASK 04h LEDO
LED1_MASK 08h LED1
LED2_MASK 20h LED2
LED3_MASK 10h LED3
SET_BLINK_CNT 20 LED
BLINK_TIMING 0 LED
MPU_REG_MASK FFFFFFFOh MPU
SCOPE_ICLK 00000000h | =<8
SCOPE_PCLK 00000100h P >4
SCOPE_BCLK 00020000h B =<2
LED3_ACTIVE 10h LED3
SET_PORTO_DDR 2Ch LEDO,1,2

SW1,2,3

TURN_OFF LED 0 1 2 2Ch LEDO,1,2
TURN_OFF_LED 3 10h LED3
ENABLE_INPUT_BUF_SW1 01h swi
ENABLE_INPUT_BUF_SW2 02h SW2
ENABLE_INPUT_BUF_SW3 80h sw3
ACCESS_CONTROL_INFO 0Dh 0
ACCESS_CONTROL_INF1 0Dh 1
ACCESS_CONTROL_INF2 03h 2
ACCESS_CONTROL_INF3 0Dh 3
ACCESS_CONTROL_INF4 09h 4
ACCESS_CONTROL_INF5 05h 5
ACCESS_CONTROL_INF6 03h 6
|O_DEFINE_STARTADDRESS 0008C000h /0
|IO_DEFINE_ENDADDRESS 0008C100h /0
BACKGROUND_ACCESS_CONTROL | 0000h
MPU_ENABLE 0001h MPU
E_OK 0 MPU
WRITE_FAULT 1 MPU
SYSTEM_TIME 3A97h 10ms
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54
55 5.6 dtatic 5.7 const
55
uint32_t g_rd_isp Change_PSW_PM _to_Su
PSW perVisorMode
Excep_BRK
uint32_t g_mpu_err_status chip_init
output_resultLED
NO_ERROR MPU_Error
READ_ERROR
WRITE_ERROR
EXECUTE_ERROR
uint32_t g_mpu_err_instructi chip_init
on_adrs Excep_Memory_Protection
Error
uint32_t g_mpu_err_operan chip_init MPU_Error
d_adrs
uint32_t g_mpu_err_area chip_init MPU_Error
uint32_t g_mpu_hit_area chip_init
Memory_Protection
output_resultLED
Area_Access
uint8_t g_access_area chip_init
AREA A A Memory_Protection
AREA_B B output_setupLED
AREA C C Area_Access_Select
uint8_t g_area_search_flg chip_init
0 1 Memory_Protection
output_setupLED
output_resultLED
Area_Access
uint8_t g_system_tmr_flg chip_init main
0 1 Excep_CMTUO_CMTO
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5.6 static
static uint8_t g_sw_status SW main get_sw
Memory_Protection
static uint8_t g_last_sw S\ main get_sw
static uint8 _t g_sw_chat_cnt SW main get_sw
static uint8_t g_sw_update sSwW main get_sw
0 1 Memory_Protection
control_LED
static uint8_t g_led_cycle_cnt LED main control_LED
static uint8_t g_prg_status main
Memory_Protection
control_LED
uint32_t g_Area_A_operand A areaAccess_Select
uint32_t g_Area_B_operand B areaAccess_Select
5.7 const
uint32_t g_Area_C_operand C areaAccess_Select
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55
5.8

5.8

PowerON_Reset PC

Main

get_sw

SW

Memory_Protection

control LED

SW LED

LED

output_setupLED

LED

output_resultLED

LED

areaAccess_Select

Area_Access

areaSearch

operand_Access_Read

operand_Access_Write

Area_A_prg

>

Area_B_prg

Area_C _prg

Change_PSW_PM_to_UserMode

Change_PSW_PM_to_SuperVisorMode

init

chip_init

MCU

RAM

mpu_init

MPU

verify_mpu_reg

MPU

cmtO_init

CMTO

Excep_BRK

Excep_Memory_ProtectionError

MPU_Error

Excep_CMTUO_CMTO

CMTO
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5.6

PowerON_Reset PC

void PowerON_Reset PC(void)
PowerON_Reset PC

CPU init main

main

main.h

void main(void)

Change_PSW_PM_to_UserMode get_sw Memory_Protection

control_LED
get_sw

SW

main.h

static uint8_t get_sw(uint8_t *p_last_sw, uint8_t *p_sw_chat_cnt, uint8_t
*p_sw_status)
SwW
uint8_t *p_last_sw SW
uint8_t *p_sw_chat_cnt SW
uint8_t *p_sw_status SW
SW
CLEAR SW
SW_VALID SsSwW

Memory_Protection

main.h
static void Memory_Protection( uint8_t sw_status, uint8_t sw_update, uint8_t
*p_prg_status)

SwW

uint8_t sw_status SW
uint8_t sw_update SW
uint8_t *p_prg_status
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control_LED

SW LED LED
main.h
static void control_LED(uint8_t sw_update, uint8_t prg_status, uint8_t
*p_led_cycle_cnt)
LED

LED
uint8_t sw_update SW
uint8_t prg_status
uint8_t *p_led_cycle cnt LED

output_setupLED

LED
main.h
void output_setupLED(void)
LED

output_resultLED

LED

main.h

void output_resultLED (uint8_t prg_status, uint8_t *p_led_cycle_cnt)
LED

uint8_t prg_status

uint8_t *p_led_cycle_cnt LED

areaAccess_Select

main.h
static void areaAccess_Select (void)
Area_Access

areaAccess
main.h
static void Area_Access(uint32_t *p_access_operand, void (*prg)())
uint32_t *p_access_operand
void (*prg)()
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areaSearch

static uint32_t areaSearch(uint32_t *p_access_address)
Change_PSW_PM_to_SuperVisorMode
Change_PSW_PM _to_UserMode

uint32_t *p_access_address

operand_Access_Read

static void operand_Access_Read(uint32_t *p_access_operand)

uint32_t *p_access_operand

operand_Access_Write

static void operand_Access_Write(uint32_t *p_access_operand)

uint32_t *p_access_operand
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Area_A_prg

A

static void Area_A_prg(void)
A

Area_B_prg

B

static void Area_B_prg(void)
B

Area_C_prg

C

static void Area_C_prg(void)
C

Change_PSW_PM_to_UserMode

void Change_PSW_PM_to_UserMode(void)

Change_PSW_PM_to_SuperVisorMode

static void Change_PSW_PM_to_SuperVisorMode(void)
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init

void init(void)

chip_init mpu_init

cmtO_init output_setupLED
chip_init

MCU RAM

main.h

static void chip_init(void)

LED SW RAM

mpu_init

MPU

iodefine_mpu.h
static void mpu_init(void)
MPU

verify_mpu_reg

MPU
iodefine_mpu.h

static uint8_t verify_mpu_reg(volatile __evenaccess uint32_t *target, uint32_t

expect_val)
verify_mpu_reg MPU

volatile __evenaccess uint32_t *p_target
uint32_t expect_val

MPU

E_OK

WRITE_FAULT
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cmtO_init

CMTO

static void cmtO_init(void)

Excep_BRK

vect.h
void Excep_BRK(void)

Excep_Memory_ProtectionError

vect.h
void Excep_Memory_ProtectionError(void)

MPU_Error

MPU_Error

vect.h
void MPU_Error (void)

Excep_CMTUO_CMTO

CMTO
vect.h
void Excep_ CMTUO_CMTO (void)

CMTO
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5.7

571
5.8

@wero N_Reset_@

set_intb()

set_fpsw()

RAM
_INITSCTY()

init()

| PSW
set_psw() | <1

main()

end

5.8
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5.7.2
5.9
( main >
Change_PSW_PM_to_UserMode()
static
No
>
Yes
SW
get sw()
Memory_Protection()
LED
control_LED()
5.9
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5.7.3 SW
510 SW
< get_sw >
SW 0

Yes
SW1

No

-
Yes
SW
No
SW SW
-
return
SW /
5.10 SW
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574
511

( Memory_Protection >

No
q
Yes

{>

SW1

SW2 »

/
SW3 »

areaAccess_Select()

C return )

511
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5.7.5 SW LED LED
512 SW LED LED

< control_LED )
No
—w =

Yes

LED
output_setupLED()

LED
output_resultLED()

A

Yes
LED >
No
LED >

LEDO LED2
LED LED3
- y v
( return >
512 SW LED LED
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5.7.6
5.13

LED

LED

< output_setupLED >

A
LEDO LED1
B
LEDO LED1
C >
LEDO LED1
>
LED2 LED2
-
( return >
5.13 LED
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57.7 LED
5.14 LED

( output_resultLED )
<>
<

|

|
|

LED3
LED

No
Yes
LED3 LED3
LED LED
LED3
LED
-< Y A y
<:: return t:}
5.14 LED
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5.7.8
5.15

< areaAccess_Select )

A
A
Area_Access
B
B
Area_Access
C
Area_Access C
-l ‘
( return >
5.15
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5.7.9
51 PRG_TYPE

1)
5.16
READ_ACCESS

( Area_Access )

areaSearch()

g_mpu_hit_area

<>°

Yes

operand_Access_Read() operand_Access_Read()

return

5.16 READ_ACCESS

R01AN1078JJ0100 Rev.1.00 Page 35 of 53
2014.07.01 RENESAS



RX62N RX621

()
5.17
WRITE_ACCESS

C Area_Access >

areaSearch()

g_mpu_hit_area

<y°

Yes

operand_Access_Write() operand_Access_Write()

< return >

5.17 WRITE_ACCESS
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®3)

EXECUTE_ACCESS

518

< Area_Access

areaSearch()

g_mpu_hit_area

<y°

Yes

Pra()

Pra()

< return

5.18

EXECUTE_ACCESS
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5.7.10
5.19

C areaSearch >

Change_PSW_PM_
to_SuperVisorMode()

MPSA ~
MPOPS
S <1

MHITD

Change_PSW_PM_to_UserMode()

< return >

5.19
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5.7.11
5.20
operand_Access_Read [ ]
uint32_t *p_access_operand
< return >
5.20
5.7.12
521
operand_Access_Write [_ ]
uint32_t *p_access_operand
< return >
5.21
R01AN1078JJ0100 Rev.1.00 Page 39 of 53

2014.07.01 RENESAS



RX62N RX621

5.7.13 A
5.22 A
( Area_A_prg >
( return >
5.22 A
5.7.14 B
5.23 B
( Area_B_prg >
< return >
5.23 B
5.7.15 C
5.24 C
< Area_C_prg >
( return >
5.24 C
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5.7.16
5.25
@ange_PSW_PM_to_UserMo%
PSW R1
PSW PM 1 PSW
PM <1
PC
( RTE >
5.25
5.7.17
5.26
Change_PSW_PM_
to_SuperVisorMode
ISP
get_isp() PSW ISP
brk()
< return >

5.26
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5.7.18
5.27

C it

chip_

init()

MPU

mpu_init()

CMT

cmtO_init()

LED

output_setupLED()

< return

MCU

RAM

5.27
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5.7.19 MCU RAM
528 MCU RAM
C chip_init >
ICLK 8 PCLK 4 SCKCR
BOLK 2 ICK — 0000b
PCK — 0001b
BCK — 0010b
PO5 P03 PO2
PORTO.DR - 2Ch
P34 PORT3.DR - 10h
POS P03 P02 PORTO.DDR - 2Ch
P34 PORT3.DDR ~ 10h
P07 P01 POO PORTO.ICR  83h
g_mpu_err_status -« NO_ERROR
RAM g_mpu_err_instruction_adrs -« NO_ERROR
g_mpu_err_operand_adrs -« NO_ERROR

< return

)

g_mpu_err_area — ALL_ENABLE
g_mpu_hit_area -« ALL _ENABLE
g_access_area — AREA_A
g_area_search_flyg -« AREA_SEARCH_ENABLE
g_system_tmr_flg -« CLEAR

5.28 MCU
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5.7.20 MPU
5.29 530 MPU 1 MPU 2

T

SuU RSPAGEO
SI RSPN < SU
REPAGEO

REPN — Sl

UAC ~ 110b

v -1

/O RSPAGE1
110 RSPN - 110
REPAGE1
REPN ~ /0
UAC ~ 110b
\Y <1

RSPAGE2
RSPN ~
REPAGE2
REPN ~
UAC ~ 001b
\Y 1

PUser_Area
PUser_Area
2

BUser_Area RSPAGE3

BUser Area_1 RSPN — RAM
3 REPAGE3

REPN ~ RAM

UAC ~ 110b

\ <1

RSPAGE4
RSPN ~ A
REPAGE4
REPN ~ A
UAC ~ 100b
\Y <1

PRead_Area
BRead_Area
4

RSPAGES5
RSPN ~ B
REPAGES5
REPN ~ B
UAC ~ 010b
\Y <1

PWrite_Area
BWrite_Area
5

RSPAGEG6
RSPN ~ B
REPAGEG6
REPN ~ B
UAC ~ 001b
\ <1

PExecute_Area
CExecute_Area
6

\/

5.29 MPU 1
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MPBAC
UBAC ~ 000b
MPEN
MPEN ~ 1
MPU MPU
Verify_mpu_reg()
C return >
5.30 MPU 2
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5.7.21 MPU
531 MPU

< verify_mpu_reg

[ ]

volatile __evenaccess uint32_t *p_target

uint32_t expect_val

<

Yes

No

OK

NG

A

< return

)

531 MPU
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5.7.22 CMTO
532 CMTO

C cmtO_init

)

CMTO

CMTO
PCLK/32

CMTO

CMTO.CMCNT

CMTO.CMCNT

< return

)

MSTPCRA

MSTPA15 <0
CMCR

CKS ~ 01b

CMCOR ~ SYSTEM_TIME

CMCNT ~ 0000h

IPRO3 ~ 01h

IR0O28 —~ 00h

IERO3
IEN4 o1

CMSTRO
STRO ~ 1

5.32 CMTO
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< Excep_BRK >
g_rd_isp ISP
PSW
PSW PM
C return >
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5.7.24
534

{xcep_Memory_Protection E@

g_mpu_err_instruction_adrs

MPU_Error()

C

return >
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5.7.25
5.35

( MPU_Error

MPESTS
g_mpu_err_status

MPECLR
CLR

<>

<1

g_mpu_err_area

g_mpu_err_operand_adrs

MHITD

MPDEA

g_mpu_err_area

g_mpu_err_operand_adrs

MHITD

MPDEA

g_mpu_err_area

A

MHITI

LED
output_setupLED()

LED3

C return
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5.7.26 CMTO
536 CMTO

< Excep_CMTUO_CMTO >

( return >

g_system_tmr_flg « 1

5.36 CMTO
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7.
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RX62N RX621 Rev.1.30
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RX CIC++
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