RE N ESAS Application Note

RH850/U2B Group
Startup Application Note

Summary

This application note explains the startup process for the RH850/U2B series (hereafter referred to as U2B)
of automotive microcomputers from Renesas Electronics.

This document and program are intended to promote understanding of the functions installed in the U2B
and are not intended for mass production design.

In addition, it does not reflect the latest manuals, errata, technical updates, or development environment
updates. When using the relevant functions, please treat this program as a reference only and use the latest
documentation and development environment at your own risk.

Target Devices
® RH850/U2B Group
> RH850/U2B24
> RH850/U2B20
> RH850/U2B10
> RH850/U2B6

Target IDE

CS+(made by Renesas Electronics)
Version : CS+forCCE8.07.00g6 (For U2B6)

MULTI(made by Green Hills Software)
Version : MULTI v7.1.6
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1. Overview

Startup processing is the processing from after U2B is released from reset until the user application is
called.

This application note describes the startup processing of RH850/U2B using CS+ (hereafter referred to as
CS+), an integrated development environment from Renesas Electronics Corporation, and MULTI (hereafter
referred to as MULTI), an integrated development environment from Green Hills Software.

1.1 Precautions for Use
This application note describes the startup processing of the RH850/U2B.

The number of CPUs installed varies depending on the RH850/U2B series product.

The RH850/U2B24 has six CPUs installed, the RH850/U2B10 has four CPUs, and the U2B6 has three
CPUs.

This application note describes the startup processing of the RH850/U2B6.

R0O1AN7835EJ0100 Rev.1.00 Page 4 of 121
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2. CS+

2.1 Startup files
shows a list of files related to Startup.

Table 2-1 Startup files(n=0 ~ 2)

File name Description

system_init.c Clock gear-up process
boot.asm Startup process
cstartn.asm Startup process for user applications
vecttbln.asm Vector table
mainn.c Main process (user application)
RO1AN7835EJ0100 Rev.1.00 Page 5 of 121
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2.2 Section settings
2.2.1 Sections list

An example of the main sections related to Startup is shown below. The address of each section is set in
the project file (*.mtpj, *mtsp) in CS+.

Table 2-2 Startup sections (common, n=0 ~ 2)

Section Allocation Data
RESET_PEn Reset vector, exception handler vector
EIINTTBL_PEn El level interrupt vector table for table reference method

text

Program code

Table 2-3 Startup sections (PE0O ~ PE2, n=0~ 2)

Section Allocation Data

const

Read-only data

INIT_DSEC.const

Initialization table for sections with initial values

INIT_BSEC.const

Initialization table for sections without initial values

text.cmn boot.asm/cstartn.asm transfer information
text program code (cstart.*/main.c)

data Data with initial values (ROM)

data.R Data with initial values (RAM)

bss Data without initial value

stack.bss Stack

RO1AN7835EJ0100 Rev.1.00
May.30.2025
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2.2.2 Sections setting method
This section describes how to set up a section using CS+.

2.2.21 Code Flash

Code Flash is the area to store application code. For detailed information about flash memory areas and
settings, refer to Section 63 "Flash Memory" and Section 4 "Address Space" in the U2B-E User's Manual.

To change sections, select tabs "CC-RH (Build Tool)" to "Link Options" and then "Section" to "Section start

"
address".
Figure 2-1 Section setting
Project Tree X Property (g Solution List [#f main0.c [Z{ vectbi0.asm -]
s o o
‘08 @ A, CC-RH Property al [8] =
= .
I3 U2B6 Startup Sample (Project A Check memery smashing on releasing memery No
9% R7F70255x (Microcontraller) Use "Nen-local jump Library” function No
.} Boot Loader (Configuration Tool forMu || v Output Code
- AJECRH TG Tool: Specify execution start address No
3 RH850 E2 (Debug Tool) Fill with padding data at the end of a section No
o [ File Vlork around overrun fetch No
- Reserve prefeich area No(No option specified)
Build tool ted fil
0 Build too! generated fex Generste function list used for detecting llegal indirect function call No

..... #% boot.asm
..... h| iodefineh v
..... -] system_init.c
Bl vecttbl0.asm
Bl vecttbl1.asm

List

Section

Section start address

Section that cutputs external defined symbols to the file
Section alignment

..... Ao vectiblz.asm POM to RAM mapped section
..... Bu set_opbt.asm :‘e"’y
| 4 CPUO (Subproject)* D:::w
98 R7F70255¢ (Microcontroller)
A CC-RH (Bulld Tool Section start address

Spevify the section start address.
Tool The sample value is set in this property by default. You need to set the appropriste value

RESET_PEQ.EIINTTBL_PE0/%ResetVectorPE0%. RESET_PE1.EIINTTBL_PE1/%ResetVectorPE]
Section that outputs extemal defined symbols to the file[0]

Section alignment[0]

ROM to RAM mapped section[0]

\ Common Options ( Compile Options

£1 Build tool generated files

AssembleOptions , Link Options | Hex Output Options |

1/0 Header File Generation Options

Once selected, the following window will appear, so change the address or section by clicking "Add" or

"Modify".
Figure 2-2

Sections setting

Address
00010000

Section

«const
ANIT_DSEC ...
ANIT_BSECc...
text.cmn
lext
data
cpulintfunci...
(xFDCO0000 data.R

bss

Cancel

Add...

New Cwverlay...

Import...

Expart. ..

Help
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2222 RAM

RAM (Random Access Memory) is memory for temporarily storing data. For detailed information about
RAM areas and settings, refer to Section 64 "RAM" and Section 4 "Address Space" in the U2B-E User's
Manual.

The method for changing it is the same as in the previous section. Pay attention to the start address of the
section.

R0O1AN7835EJ0100 Rev.1.00 Page 8 of 121
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2.3 Startup process (CS+)

2.3.1 Conditional assembly control instruction definitions
The definitions for the conditional assembly control instructions are shown in Table 2-4. The conditional
assembly control instructions are defined in boot.asm.

Table 2-4  List of definitions for conditional assembly control instructions

Definition name

Description

USE_TABLE_REFERENCE_METHOD

Defines whether to use the table reference method as the
interrupt vector method.

The initial value is 1 (use table reference method).

Does not use the table reference method.

Using the table reference method,

RO1AN7835EJ0100 Rev.1.00
May.30.2025
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2.3.2 Overall flow
The overall flow of the startup process is shown below.

( Reset >

v

Reset interrupt

v

Register initialization

v

Clock gear up

v
/ Cluster RAM initialization \

:1 Reset w PowerON

RESF.PRESFO

}

Retention RAM initialization

:0 Reset w/o PowerON ‘

LocalRAM(CPUO) initialization
RAM area initialization(CPUO)

Other CPU initialization

v

Interrupt handler address setting

v

Each pointer setting

v

RAM area setting

v

Coprocesser setting

v

< Calling of main function >

Figure 2-3 Startup flowchart
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2.3.3 Processing overview
An overview of each treatment is shown in Table 2-5.

Table 2-5 Implementation list of each process (n =0 ~ 2)

Process name Label Implementation Note

files

Reset interrupt processing vecttbln.asm Implemented with
interrupt vector table
2 Register initialization _start boot.asm
3 Clock gear-up settings _hdwinit_PEO boot.asm Process only if the
system_init.c processing PE is PEO
4 RAM area initialization _hdwinit_PEn boot.asm RetentionRAM is
_RetentionRAMClear processed only when
_LocalRAMCPUOCIear the processing PE is
PEO.
5 Other CPU initialization _WakeUpOtherCPU boot.asm Process only if the
system_init.c processing PE is PEO
6 Interrupt handler address _set _table_reference_method | boot.asm
setting
7 Each pointer setting _cstart_pmn cstartn.asm Processing at each PE
8 RAM area setting _cstart_pmn cstartn.asm Processing at each PE
9 Coprocessor Settings _cstart_pmn cstartn.asm Processing at each PE
RO1AN7835EJ0100 Rev.1.00 Page 11 of 121
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2.3.4 Details of each process
We will explain the details of each process.

Unless otherwise specified, the same process will be performed for all PEO to PE2.

2.3.4.1 Reset interrupt
At power-on, the device transitions to the address of the RESET vector (RESET section).
The RESET vector transitions to __start processing.
PEO starts when the device itself is powered on.

An example of program code is shown in Figure 2-4.

.section "RESET_PEQ", text
.align 512

jr32 __start ; RESET

Figure 2-4 Reset interrupt program code example

R0O1AN7835EJ0100 Rev.1.00 Page 12 of 121
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2.3.4.2 Register initialization
Initialize the general-purpose and system registers of each PE.

The registers to be initialized are listed in Table 2-6. The setting values are examples, so initialize them to
the most appropriate values for your system.

Table 2-6 Initialization register list

Register classification Register Example of Description

name settings

1 Program register r1~r31 0
2 Basic system registers EIPC 0
3 FEPC 0
4 CTPC 0
5 EIWR 0
6 FEWR 0
7 INTBR 0
8 EBASE 0
9 MEA 0
10 MEI 0
11 RBIP 0
12 MPU function register MCA 0
13 MCS 0
14 MCR 0
15 MPIDX 0
16 MPLA 0
17 MPUA 0
18 MPAT 0
19 MPIDO 0
20 MPID1 0
21 MPID2 0
22 MPID3 0
23 MPID4 0
24 MPID5 0
25 MPID6 0
26 MPID7 0
27 MCI 0
28 Cache operation function register ICTAGL 0
29 ICTAGH 0
30 ICDATL 0
31 ICDATH 0
32 ICERR 0
33 FPU function register FPSR 0x00220000
34 FPEPC 0
35 FPST 0
RO1AN7835EJ0100 Rev.1.00 Page 13 of 121
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Register classification Register Example of Description
name settings
36 FPCC 0
37 Virtualization support function HVSB 0
system registers
38 Guest context register GMEIPC 0
39 GMFEPC 0
40 GMEBASE 0
41 GMINTBP 0
42 GMEIWR 0
43 GMFEWR 0
44 GMMEA 0
45 GMMEI 0

An example of the program code is shown in Figure 2-5.

$nowarning
mov ro, r
Swarning

mov ro, r2

(skip)
Idsr r0, 0, 0 ; SR0O,0 EIPC

ldsrrQ, 2, 0; SR2,0 FEPC
Idsr r0, 16, 0 ; SR16,0 CTPC
(skip)

Figure 2-5 Example of register initialization program code

R0O1AN7835EJ0100 Rev.1.00 Page 14 of 121
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2.3.4.3 Clock gear up

After PEO starts up, change the system clock sources (CLK_SYS_CLEAN and CLK_SYS_SSCG) to
CLK_PLLO and CLK_SSCGQO to gear up the clock.

This process will be executed only if all of the following conditions are met.
® The processing PE is PEO (PEID register bit2:0 (PEID) = 0)

An example of the program code is shown in Figure 2-6. The clock gear-up function is called and the
processing is performed within the function implemented in system_init.c.

jar _hdwinit, Ip ; Initiaize hardware (clock gear up)

Figure 2-6 Example of clock gear up program code

The next section shows the clock gear up setting flow in this article.

R0O1AN7835EJ0100 Rev.1.00 Page 15 of 121
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C clkGearUp function )

Write to clock control register to remove
register write protection
(CLKKCPROT1 = 0xA5A5A501)

MOSC stability check

PLL/SSCG stability check

Change PLL frequency division
ratio and stability check

Change SSCG frequency
division ratio and stability check

Switch CLEAN Clock source
and stability check

Switch SSCG

and stability check

Clock source

Step-by-step clock gear up

Clock control register write for register
write protection
(CLKKCPROT1 = OxA5A5A500)

RO1AN7835EJ0100 Rev.1.00
May.30.2025
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( MOSC stability check >

Clock stopped ?
(MOSCS =0)

Start Clock
(MOSCE =1)

Clock stable ?
(MOSCS =3)

Yes
( MOSC stability check >

( PLL/SSCG stability check >

Clock stopped ?
(PLLS =0)

Start Clock
(PLLE =1)

<

<

Clock stable ?
(PLLS =3)

( PLL/SSCG stability check >

Change PLL frequency division ratio
and stability check

Change the ratio from 1 to 3/8
(CKD_PLLC = 0x00000006)

A

Clock stable?
(CKD_PLLS = 2)

Change PLL frequency division ratio
and stability check

Change SSCG frequency division
ratio and stability check

Change the ratio from 1 to 3/8
(CKD_SSCGC = 0x00000006)

Cklock stable?
(CKD_SSCGC =2)

Change SSCG frequency division
ratio and stability check

RO1AN7835EJ0100 Rev.1.00
May.30.2025
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Switch CLEAN Clock source and

Switch SSCG Clock source and
stability check

stability check

Change the clock source from the
internal OSC to the PLL output
(CKD_PLLC = 0x00000006)

Change the clock source from the
internal OSC to the SSCG output
(CKD_SSCGC = 0x00000006)

Wait

Wait
snooze()

snooze()

A

Clock stable?
(CKS_CLEANS= 0)

Clock stable?
(CKS_SSCGS= 0)

Switch CLEAN Clock source and
stability check

Switch SSCG Clock source and
stability check

R0O1AN7835EJ0100 Rev.1.00 Page 18 of 121
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( Step-by-step clock gear up >

Wait
wait_1us(Arguments depend on the
power supply IC and board)

A

Change the PLL division ratio
step by step

Change the SSCG division
ratio step by step

Division ratio=1 ?

Wait 100us
wait_1us(100)

( Step-by-step clock gear up >

Figure 2-7 Clock gear up flows
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2.3.4.4 RAM area initialization

This initializes LRAM (Local RAM) and CRAM (Cluster RAM).

In this project, the following RAM areas are initialized.

The RAM that each PE initializes is as follows:
Table 2-7 RAM list

Initialization target

U2B24

U2B20

U2B10

PEO LRAM(self) O0xFDEOQ_0000 O0xFDEOQ_0000 O0xFDEOQ_0000 OxFDEO_0000
-OXFDEO_FFFF | -OXxFDEO_FFFF | -OxFDEO_FFFF | -OxFDEO_FFFF
CRAMO 0xFEO00_0000 0xFEO00_0000 0xFEO00_0000 O0xFEO0_0000
-OxFEO5_7FFF -OxFEO5_7FFF -OxFEO5_7FFF -OxFEO5_7FFF
O0xFE06_0000
-0xFEO7_FFFF
CRAMO(Retention) | - - O0xFE05_8000 OxFE05_8000
-OxFEO5_FFFF | -OXFEO5_FFFF
CRAM1 O0xFE08_0000 OxFE08_0000 O0xFE08_0000 -
-OXFEOF_FFFF | -OXFEOF_FFFF | -OxFEOD_FFFF
CRAM1(Retention) | - - OxFEOE_0000 -
-OxFEOF_FFFF
CRAM2 O0xFE10_0000 0xFE10_0000 - -
-OXFE15_FFFF | -OXFE15_FFFF
CRAM2(Retention) | 0xFE16_0000 0xFE16_0000 - -
-OXFE17_FFFF | -OXFE17_FFFF
LRAM(CPUO) 0xFDCO_0000 0xFDCO_0000 0xFDCO_0000 0xFDCO_0000
-0xFDCO_FFFF | -OxFDCO_FFFF | -OxFDCO_FFFF | -OxFDCO_FFFF
PE1 LRAM(CPU1) 0xFDAO_0000 0xFDAO_0000 0xFDAO_0000 O0xFDAO_0000
-0XxFDAO_FFFF | -OXxFDAO_FFFF | -OxFDAO_FFFF | -OxFDAO_FFFF
PE2 LRAM(CPU2) 0xFD80_0000 0xFD80_0000 0xFD80_0000 0xFD80_0000
-0xFD80_FFFF | -0xFD80_FFFF | -OxFD80_FFFF | -OxFD80_FFFF
PE3 LRAM(CPU3) 0xFD60_0000 0xFD60_0000 - -
-0xFD60_FFFF | -OxFD60_FFFF
PE4 LRAM(CPU4) 0xFD40_0000 0xFD40_0000 - -
-0xFD40_FFFF | -OxFD40_FFFF
PE5 LRAM(CPU5) 0xFD20_0000 0xFD20_0000 - -
-0xFD20_FFFF | -OxFD20_FFFF

Some RAM, such as DTSRAM and MMCA RAM, are initialized by the RAM Initialization function of the
hardware. For details on the RAM Initialization function, see "RH850/U2B-E Group User's Manual, 11.5.6
RAM Initialization."

RO1AN7835EJ0100 Rev.1.00
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A program code example is shown below.

: local ram address
LOCAL_RAM_SELF_ADDR .set 0OxFDEQOQOO
LOCAL_RAM_SELF_END .set OxFDEOFFFF

(skip)
; cluster ram address

CLUSTER_RAMO_1_ADDRO .set OxFEO00000

CLUSTER_RAMO_1_ENDQO .set OxFE137FFF

(skip)
; clear Cluster RAMO _1

mov CLUSTER_RAMO_1_ADDRO, r6
mov CLUSTER_RAMO_1_ENDO, r7
jarl _zeroclr4, Ip

; clear Local RAM(CPUOQ)

mov LOCAL_RAM_SELF_ADDR, r6
mov LOCAL_RAM_SELF_END, r7

jarl _zeroclrd, Ip

(skip)
_zeroclr4:

br .L.zeroclr4.2
.L.zeroclr4.1:
st.w r0, [r6]

add 4, r6
.L.zeroclr4.2:
cmp r6, r7

bh .L.zeroclr4 .1

Figure 2-8 Example of RAM initialization program code (PEO) (CS+)

RO1AN7835EJ0100 Rev.1.00
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2.3.4.5 Other CPU initialization
After RAM initialization processing for CPUO is completed, the wakeUp_Othercpu function is called to start
up and initialize CPU1 to CPUG6.

_wakeUpOtherCPU:
jarl  _wakeUp_Othercpu, Ip ; WakeUp Other CPU

Figure 2-9 Example of other CPU initialization program code

< wakeUp_Othercpu > < Start CPUn >

<

Start CPUn
Start CPUn SYSCTRL.BOOTCTRL.BIT.BCn=1
y
Wait 100 us Start CPUn
wait_1us(100)

All CPUs started?

< wakeUp_Othercpu >

Figure 2-10 wakeUpOtherCPU function internal processing flowchart (n =1 ~ 2)

RO1AN7835EJ0100 Rev.1.00 Page 22 of 121
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2.3.4.6 Interrupt handler address setting

Set the base address of the El level interrupt handler address table for table lookup in the INTBP register
of each PE. In this sample code, the start address of the EIINTTBL_PEXx section is set as the base address
for the table lookup.

This process will be executed only if all of the following conditions are met.
-  USE_TABLE_REFERENCE_METHOD is 1.

An example of the program code is shown in Figure 2-11.

$ifdef USE_TABLE_REFERENCE_METHOD

mov # SEIINTTBL_PEO, r6

jarl _set_table_reference_method, Ip ; set table reference method
$endif

Figure 2-11 Example of interrupt handler address setting program code

For the El level interrupt EIINTn, you can select either the direct branch method or the table reference
method. The direct branch method is the default. To change to the table lookup method, select it with the
interrupt control register EICn. The sixth bit, EITBn, is the interrupt vector method selection bit; if it is O, it is
the direct branch method, and ifitis 1, it is the table reference method. Select 1 here.

Bit 15 14 13 12 " 10 9 8 7 ] 3 4 3 2 1 1]

EICTn| — — | ERFn| — — — — | EIMKng EITBn gEICYVN | — EIPn[3:0)
Value after reset 0/1%1 ] 0 i) i) 1] 1] 0 1 1] o o 1 1 1 1
RW R R R RW R R R R RMW RW RAW R RW*  RMW  RW RW

Figure 2-12  Interrupt control register EICn (n = channel number)

R0O1AN7835EJ0100 Rev.1.00 Page 23 of 121
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Below is a sample code example.

$ifdef USE_TABLE_REFERENCE_METHOD

;set table reference method

; interrupt control register address
ICBASE .set 0xFFFC0000

.section  "text", text

.align 2
_set_table_reference_method:
Idsr ré, 4, 1 . set INTBP

; Some interrupt channels use the table reference method.

mov ICBASE, r10 ; get interrupt control register address
set1 6, 0[r10] ; set INTO as table reference
set1 6, 2[r10] : set INT1 as table reference
set1 6, 4[r10] :set INT2 as table reference
jmp  [lp]
$endif

Figure 2-13  Example of table reference mode setting code

RO1AN7835EJ0100 Rev.1.00

May.30.2025

RENESAS

Page 24 of 121



RH850/U2B Group

Startup Application Note

2.3.4.7 Each pointer setting

After setting the interrupt handler address, we move on to the processing implemented in cstartn.asm.

Here, we set the stack pointer, global pointer, and element pointer.

An example of the program code for PEO is shown in Figure 2-14.

STACKSIZE .set 0x5000
.section " stack.bss", bss
.align 4
ds (STACKSIZE)
.align 4
_stacktop:
STACKSIZE .set 0x5000
.section ".stack.bss", bss
.public _stacktop_pm0O
(skip)
mov #_stacktop, sp ; setsp register
mov #_gp_data, gp ; setgp register
mov # _ep_data, ep ; setep register
Figure 2-14  Example of program code for setting each pointer
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2.3.4.8 RAM area setting

The .data section (RAM section with initial values) and the .bss section (RAM section without initial values)
are initialized by __INITSCT_RH processing.

By calling the __INITSCT_RH processing with the start and end addresses of the RAM section initialization
table with initial values set in the parameter registers (r6, r7) and the start and end addresses of the RAM
section initialization table without initial values set in the parameter registers (r8, r9), data is copied from
ROM to the .data section and the .bss section is cleared to 0.

The RAM section initialization table with initial values must be placed in the .INIT_DSEC.const section, and
the start address of the source ROM section, the end address of the source ROM section, and the start
address of the destination RAM section are set in the table.

The RAM section initialization table without initial values must be placed in the .INIT_BSEC.const section,
and the start address of the RAM section to be cleared and the end address of the RAM section to be
cleared are set in the table.

An example of the program code is shown in Figure 2-15.

:section initialize table

.section  ".INIT_DSEC.const", const
.align 4
dw #_ s.data,# edata, #_s.data.R

.section  ".INIT_BSEC.const", const

align 4

dw #_ sbss# ebss

mov #_s.INIT_DSEC.const, r6

mov #_eINIT_DSEC.const, r7

mov #__s.INIT_BSEC.const, r8

mov #_eINIT_BSEC.const, r9

jarl32 __INITSCT_RH, Ip ; initialize RAM area

Figure 2-15  Example of RAM area setting sample code

Some RAMSs, such as DTSRAM and GTM RAM, are initialized by the RAM Initialization function of the
hardware. For details of the RAM Initialization function, please refer to the user's manual of the device.
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2.3.4.9 Coprocessor Settings

When using a fully-connected neural network that uses the floating-point unit (FPU) and extended floating-
point unit (FXU) built into the U2B-E, the following settings must be made.

An example of the program code is shown in Figure 2-16.

: enable FPU
3if 1, disable this block when not using FPU
stsr 6,r10, 1 :r10<-PID
shl 21,10
shr 30, r10
bz L1 ; detecting FPU
stsr 5,r10,0 :r10 <- PSW
movhi 0x0001, r0, r11
or r11, r10
Idsr r10, 5,0 : enable FPU
movhi 0x0002, r0, r11
Idsr r11,6,0 ; initialize FPSR
Idsr ro,7,0 : initialize FPEPC
L1:
$endif
: enable FXU
$if 1 ; disable this block when not using FXU
sts re, ri1,1 :r11<-PID
mov r11, r10
shr 24, r11
cmp 6, r11
bl L2
shl 20,r10
shr 31,10
bz L2 ; detecting FXU
sts r5, r10,0 ;110 <- PSW
movhi 0x0002, r0, r11
or r11, r10
Idsr r10, 5,0 : enable FXU
movhi 0x0002, r0, r11
Idsr r11, 6, 10 : initialize FXSR
Idsr ro, 8, 10 ; initialize FXST
Idsr ro, 10, 10 ; initialize FXCFG
L2:
$endif

Figure 2-16  Example of coprocessor configuration sample code
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2.4 Table reference interrupt method (CS+)
This section describes the table reference interrupt method.

2.4.1 Table reference interrupt configuration
The RH850 has two types of interrupts: direct vector and table reference.

With the table reference method, the word data stored in the handler address is read and a jump is made
to the address pointed to by that word data.

Interrupt vectors are written in vecttbln.asm (n=0~2).

PRI X\ ® Property .{‘SDlution List j mainf.c _ﬂ’ vecttbll.asm
A =
_Z 93 @ "0 | B3 /s ™ | Columns~
| 1% U2B6 Startup Sample iProject) ol P
3:% R7F70255x% (Micrecontreller) T4
-}y Boot Loader (Configuration Tool for My 142 o
.4, CC-RH (Build Tool) 143 v for table reference method
-2 RHB50 E2 (Debug Tool) } 3'54 e ——
[-J:i]l File 146 csect jon TELINTTEL PEDT,
- Build tool generated files 147 Lalign 512
s 148 i Jump address i <Chy <Except fon CodeX <Of fset s
Bl boot,
3_” a=m 149 .dw B Dunmy_EI Dol 1000k +000k
1t iodefineh 150 Lo E Dunmy_E1 P 1001h +004h
151 ow B Dummy_FI HE 1002h +008k
152 Lo ﬁ_Dummy_EI HE 1003h +00Ch
Larh 153 v § Dummy FT HEt 1004k +01 10k
-8 vecttbll.asm 54 v & Doy £ ;5 1 00h +014h
- B} vecttblZ.asm 155 Lo # Dummy ET i B 1006h +018h
" " 156 w8 Dummy_FI HE 1007h +01Ch
[_:|| ﬁ CPUO (Subproject) 157 Lo ﬁ_DUI'ﬂI'ﬂB"_EI H 3 1008h +020k
. 158 coiw § Dummy_FT HE-| 1004k +02 4k
- ¥ R7F70255¢ (Microcontroller) 159 ooy & Dunmy 1 ;10 1 00k +07ih
.4 CC-RH (Build 160 w8 Dummy_FI HEER R 1 00Bh +02Ch
o 161 w8 Dummy_FI HE V] 100Ch +030k
@ Prooram Analvzer (Analvze Too 162 v H Dumny 1 ;13 1000k +034n
T e e 163 w8 Dummy_FI v 14 100Eh +038h
=130 File 164
Figure 2-17 Vector table
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2.4.2 Writing interrupt functions (Pragma interrupt)
This section explains how to write the definition of a function to be executed when an interrupt occurs.

When writing an interrupt function in C, use the #pragma interrupt directive. This will cause the function
written in C to be compiled as an interrupt function. For information on interrupt specifications, refer to the

CS+ manual.

#pragma interrupt Function name (Interrupt Specifications [,Interrupt Specifications])

Note: The following procedure will result in a compilation error.
- Using arguments or return types other than Void type

- Calling an interrupt handler as if it were a normal function
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2.4.3 How to handle interrupts on a CPU other than CPUO
The RH850/U2B-E has a multi-core configuration.

When programming an interrupt function in the CS+ multi-core development environment, the interrupt

function is linked to the original

project (boot loader project).

If the interrupt function is defined in the application project for each CPU, the interrupt function must be
shared with the boot loader project.

To share an interrupt function with the boot loader project, follow the steps below.

@ Interrupt function definition

The #pragma section directive places the function in the section for interrupt functions.

Figure

#pragma section .cpu.intfunc

#pragma interrupt int_test1
void int_test1 (void) {
—_nop();

2-18  Example of interrupt function definition code

@ Registering a section for interrupt functions

In the build tool properties, specify the section for interrupt functions in “(For multi-core) Section that
outputs external defined symbols to the file” on the “Section” tab of “Link Options”.

Project Tree 3 x Property i |
A =
4 El A, CC-RH Prd Text:
“ Il v InputFile
Objectfile |20 ke e fec e[l
Binary file 1ary file[0]
Symbol de mbol definition[0]
+ Dutput Rl
ﬂ Build tool generated files Output fold juildModeName &
s Output file IrojectMame%.abs
HaMm cstart0.asm + Library
J main0.c Using librg ing libraries[0]
J iodefine.h System libl stem libraries[0]
5] 1 (Subproject)” Use stands H
i ontroller) Use "Stang B
i Check met
Sol Use "Mon-| |
ol + DutputCq¢
Specify ex|
Fill with pg |
o cotart \work aroul |
= cstartlasm Reserve p| W{No option specified)
i J maint.c Generate f Cancel Help |
b iodefine.h List
=-[ i CPU2 (Subproject) v Section
: Section start address sconst,_INIT_DSEC const, INIT_BSEC const, tex|
(For multi-core) Section that outputs extemnal defi
Section that cutputs external defined symbols to the file Section that outputs extemal defined symbals to the file[0]
Overwrite setting of symbel address file of boot loader for stand-alone core debugging Yes
ol Section alignment Section alignmert[0]
n ROM to RAM mapped section ROMto RAM mapped section[1]
ﬂ Build tool generated files Verify

Figure 2-19

Example of section settings for multi-core interrupt functions
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3. MULTI

3.1 Startup files
The list of files related to Startup is shown in Table 3-1.

Table 3-1 Files(n=0~2)

File name Directory Description
system_init.c root/startup Clock gear up process
boot.850 Startup process
vecttbl_PEn.c Vector table

eiint_vecttbl_PEn.c

RH850_U2B6.Id Memory and section settings
main_pen.c root/src/coren Main process (user application)
intprg_PEn.c Interrupt Functions

Note. root is the root of the project.
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3.2 Section settings

3.2.1

Section list
Examples of the main sections related to Startup are shown in ~. In MULTI, the address of each section is

set in the linker directive file (*.1d).
Table 3-2 Startup sections (ROM, n=1~2)

Section Allocation data
.RESET Start of RESET vector
.EIINTTBL Start of interrupt vector
.rozdata Constant data in ZDA area
.robase Initialize textpointer TP for SDA addressing
.rosdata Constant datas in SDA16 area
.rodata Constant datas in normal area
.rodata_ElInt Constant data ElIntTbl

.rodata_IntBP

Constant data IntBPTbl

text Program code area

.startup Startup code .text section

fixaddr GHS internal

fixtype

.secinfo

.syscall

.romdata Constant data to initialize variables (copied to RAM at startup)

.romzdata Constant data to initialize variables in ZDA area (copied to RAM at
startup)

.romsdata01 Constant data to initialize variables in SDA area (copied to RAM at
startup)

.romsdata Constant data to initialize variables in SDA area (copied to RAM at
startup)

.romtdata Constant data to initialize variables in TDA area (copied to RAM at
startup)

.EBASE_PEn Start of EBASE

.EIINTTBL_PEn Start of interrupt vector

.PEn_rozdata

Constant data in ZDA area

.PEn_robase

Initialize textpointer TP for SDA addressing

.PEn_rosdata

Constant data in SDA16 area

.PEn_rodata

Constant data in normal area

.PEn_text

Program code area
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Table 3-3  Startup sections (Cluster RAM)

Section Allocation data

.stack

Stack area

.sdabase

.sdata01

Initialized data in SDA16 area

.sbss01

Zero initialized data in SDA16 area

.sdata

Initialized data in SDA23 area

.sbss

Zero initialized data in SDA23 area

.data

Initialized data

.bss

Zero initialized data

.zdata

Initialized data in ZDA area

.zbss

Zero initialized data in ZDA area

.ramtext

Initialized and zero-initialized data in TDA area

tdata

Initialized and zero-initialized data in TDA area

Depending on the device or project, the names may differ, some sections may not be required, or other
sections may be required. For details about sections, see the user's manual for MULT]I or the device.

RO1AN7835EJ0100 Rev.1.00

May.30.2025

RENESAS

Page 33 of 121



RH850/U2B Group Startup Application Note

3.2.2 Section setting method
This section describes how to set sections using MULTI.

The following shows how to specify sections when specifying or adding sections in a program in assembler
or C language.

When adding a section, in addition to specifying it below, you will also need to modify section.Id.

Assembler
.section Section name [,”Context(a|b|w|z)’] [> Location address]
Section name : Specify the name of the section

Context : Specify the context. When specifying multiple contexts, specify them consecutively within
double quotes.

Location Address : Specifies the address where the section is located.

The attributes that can be specified are described below.

Table 3-4 List of contexts that can be specified in .section

# ‘ Context Description

1 a This means that the section has memory allocated to it that is not used for debugging or
symbol information.

2 b This means the section can have BSS semantics. In a .bss section, normal data pseudo-
ops such as .word and .byte are allowed, but all values specified by these pseudo-ops are
discarded by the assembler. Only the size of the section is recorded in the ELF output file,
the contents of the section are omitted. When the section is downloaded to the target,
space is allocated for the section, but no data is downloaded to the section. Instead, the
startup code initializes all bytes in the section to zero.

3 w The section is writable.

4 z The section contains executable code.
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® Clanguage
#pragma ghs section [Section type = "Section name”]
Section type : Specify the type of section to change the allocation.
Section name : Specify a name for the section.

The section types that can be specified are shown below.

Table 3-5  List of section types that can be specified with #pragma ghs section

# Section type Default programs section
1 bss .bss
2 data .data
3 text text
4 rodata .rodata
5 sbss .sbss
6 sdata .sdata
7 rosdata .rosdata
8 zbss .zbss
9 zdata .zdata
10 rozdata .rozdata
RO1AN7835EJ0100 Rev.1.00 Page 35 of 121
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3.3 Startup process (MULTI)

3.3.1 Conditional assembly control instruction definitions

The definitions for the conditional assembly control instructions are shown in Table 3-6. The conditional
assembly control instruction definitions are defined in boot.850.

Table 3-6 List of definitions for conditional assembly control instructions

Definition name

Description

USE_TABLE_REFERENCE_METHOD

Defines whether to use the table reference method as the
interrupt vector method.

The initial value is 1 (use table reference method).

Does not use the table reference method.

Using the table reference method,
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3.3.2 Overall flow
The overall flow of the startup process is shown below.

C R D

v

Reset interrupt

v

Each pointer setting

v

Register initialization

v

Interrupt handler address setting

v

Coprocesser setting

v

LocalRAM(CPUO) initialization

v

Clock gear up

ClusterRAM initialization

:1 Reset w PowerON

RESF.PRESFO

v

RetentionRAM initialization

:0 Reset w/o PowerON !

A
Other CPU initialization

v
C Calling of main function >

Figure 3-1 Startup flowchart
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3.3.3 Processing overview
An overview of each treatment is shown in Table 3-7.

Table 3-7 Implementation list of each process (n =0 ~ 2)

Process name Label Implementation [\ [e] [
files

Reset interrupt process - vecttbl _PEO0.850 Implemented with interrupt
vector table
2 Each pointer setting _cstart_pmn boot.850
3 Register initialization _startUp850 boot.850
4 Interrupt handler address boot.850
setting
5 Coprocessor setting __skip_coresync_init boot.850
6 Clock gear up setting _hdwinit_PEO boot.850 Process only if the
system_init.c processing PE is PEO
7 RAM area initialization _hdwinit_PEn boot.850 RetentionRAM is
_RetentionRAMClear processed only when the
_LocalRAMCPUOCIear processing PE is PEO.
8 Other CPU initiaization _WakeUpOtherCPU boot.850 Process only if the
system_init.c processing PE is PEO
9 Calling the main function - -
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3.3.4 Details of each process
We will explain the details of each process.

Unless otherwise specified, the same process will be performed for all PEO to PEG6.

3.3.4.1 Reset interrupt
When power is turned on, the address of the RESET vector (RESET section) is transitioned to.
The RESET vector transitions to __start processing.
PEO starts when the device itself is powered on.

An example of program code is shown in Figure 3-2.

.section ".RESET", .text
.align 4
.global _reset
_reset:
.extern  __ startUp850
jr32 _ startUp850  --RESET

Figure 3-2  Example of reset interrupt program code
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3.3.4.2 Each pointer setting
Here we set the stack pointer, global pointer, and text pointer.

An example of program code for PEO is shown in Figure 3-3.

- SP(r3)
movhi  hi( __ghsend_stack - 8 ), zero, sp
movea lo( ___ghsend_stack - 8 ), sp, sp

-- GP(r4)
movhi  hi(__gp), zero, gp

movea Io(__gp). gp. 9p ----setgp
- GP(r5)

movhi  hi(__tp), zero, tp

movea lo(__tp), tp, tp -—-settp

---- set stack pointer

Figure 3-3 Example of program code for setting each pointer
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3.3.4.3 Register initialization
Initialize the general-purpose registers and system registers of each PE.

Table 3-8 shows a list of registers to be initialized. The setting values are examples. Initialize with optimal
values for your system.

Table 3-8 Initialization register list

Register classification Register Example of Description

name settings

1 Program register r1~r31 0
2 Basic system registers EIPC 0
3 FEPC 0
4 CTPC 0
5 EIWR 0
6 FEWR 0
7 INTBR 0
8 EBASE 0
9 MEA 0
10 MEI 0
11 RBIP 0
12 MPU function register MCA 0
13 MCS 0
14 MCR 0
15 MPIDX 0
16 MPLA 0
17 MPUA 0
18 MPAT 0
19 MPIDO 0
20 MPID1 0
21 MPID2 0
22 MPID3 0
23 MPID4 0
24 MPID5 0
25 MPID6 0
26 MPID7 0
27 MCI 0
28 Cache operation function register ICTAGL 0
29 ICTAGH 0
30 ICDATL 0
31 ICDATH 0
32 ICERR 0
33 FPU function register FPSR 0x00220000
34 FPEPC 0
35 FPST 0
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Register classification Register Example of Description
name settings
36 FPCC 0
37 Virtualization support function HVSB 0
system registers
38 Guest context register GMEIPC 0
39 GMFEPC 0
40 GMEBASE 0
41 GMINTBP 0
42 GMEIWR 0
43 GMFEWR 0
44 GMMEA 0
45 GMMEI 0

An example of the program code is shown in Figure 3-4.

$nowarning
mov ro, r
Swarning

mov ro, r2

(skip)
Idsr r0, 0, 0 ; SR0O,0 EIPC

ldsrrQ, 2, 0; SR2,0 FEPC
Idsr r0, 16, 0 ; SR16,0 CTPC
(skip)

Figure 3-4  Example of register initialization program code
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3.3.4.4 Interrupt handler address setting

Set the base address of the El level interrupt handler address table for table lookup in the INTBP register
of each PE.

This process will be executed only if all of the following conditions are met.
- USE_TABLE_REFERENCE_METHOD is 1.

For the El level interrupt EIINTn, you can select either the direct branch method or the table reference
method. The direct branch method is the default. To change to the table lookup method, select it with the
interrupt control register EICn. The sixth bit, EITBn, is the interrupt vector method selection bit; if it is O, it is
the direct branch method, and if it is 1, it is the table reference method. Select 1 here.

Bit 15 14 13 12 " 10 9 8 7 ] 3 4 3 2 1 1]

EICTn| — — EIRFn| — — — — | EIMEng EITBn @EIOVR | — EIPn[3:0]
Value after reset  0/1%1 ] 0 V] V] 1] 1] 0 1 1] o o 1 1 1 1
RW R R R W R R R R RW RW R R RW* RMW RW RW

Figure 3-5 Interrupt control register EICn (n = channel number)
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Below is a sample code example.

#if (USE_TABLE_REFERENCE_METHOD==1)
di

stsr 0,r10,2 --get PEID

-- IntBP

mov 4, ri1

mulu  r10,r11, r0

mov __INTBPTBL_ADDR 12
add 2, ri1

[dw O[r11], r13

l[dsr r13, 4,1 --INTBP

--then set 0 to PSW.EBV -> RBASE=EBASE
mov  OxFFFF7FFF, r11

stsr 5, r2, 0 --load PSW

and r11, r12 - Clear EBV

ldsr r12, 5, 0 --setPSW

-- EBASE

mov 4, r11

mulu  r10,r11, r0

mov __EIINTTBL_ADDR 12
add 2, rn1

[dw O[r11], r13

ldsr r13, 3,1 --EBASE

stsr 2,r11,1 -—-RBASE

cmp  r13,r11
be __ EBASE_INIT_END
synci

-- then set 1 to PSW.EBV -> RBASEI=EBASE

mov  0x00008000, ri1

stsr 5, r12, O --load PSW
or r1, r2 --set EBV
ldsr r12, 5, O -- set PSW

__EBASE_INIT_END:

Figure 3-6  Example of table reference mode setting
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3.3.4.5 Coprocessor settings

When using a fully-connected neural network that uses the floating-point unit (FPU) and extended floating-
point unit (FXU) built into U2B, the following settings must be made.

An example of the program code is shown in Figure 3-7.

-- FPU --

stsr 5,r10,0 --r10 <- PSW

movhi 0x0001, r0, r11

or r11, r10

Idsr r10, 5,0 --enable FPU

synci

movhi 0x0022, r0, r11

|dsr r11,6,0 --initialize FPSR

Idsr rg, 7,0 --initialize FPEPC

Idsr rg, 8,0 --initialize FPST

Idsr rg, 9,0 --initialize FPCC
-- FXU Check

stsr 6,110, 1 --get PID

mov 0x0800,r11

and r11, r10

cmp r10, rO

bz __start_PE

-- FXU--

stsr 50,0 --r10 <- PSW

movhi 0x0002, r0, r11

or r11, r10

Idsr r10, 5,0 --enable FXU

synci

movhi 0x0022, r0, r11

Idsr r11, 6, 10 --initialize FXSR

Idsr rg, 8, 10 --initialize FXST

Idsr rg, 12, 10 --initialize FXXC

Idsr rg, 13, 10 --initialize FXXP

Figure 3-7  Example of coprocessor configuration sample code
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3.3.4.6 Clock gear up

After PEO starts up, change the system clock sources (CLK_SYS_CLEAN and CLK_SYS_SSCG) to
CLK_PLLO and CLK_SSCGQO to gear up the clock.

This process will be executed only if all of the following conditions are met.
® The processing PE is PEO (PEID register bit2:0 (PEID) = 0)

An example of the program code is shown in Figure 3-8. The clock gear-up function is called and the
processing is performed within the function implemented in system_init.c.

jarl _hdwinit, Ip --initialize hardware(clock gear up)

Figure 3-8  Example of clock gear up program code

The next section shows the clock gear up setting flow in this article.
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C clkGearUp function )

Write to clock control register to remove
register write protection
(CLKKCPROT1 = 0xA5A5A501)

MOSC stability check

PLL/SSCG stability check

Change PLL frequency division
ratio and stability check

Change SSCG frequency
division ratio and stability check

Switch CLEAN Clock source
and stability check

Switch SSCG Clock source
and stability check

A

Step-by-step clock gear up

Clock control register write for register
write protection
(CLKKCPROT1 = 0xA5A5A500)
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( MOSC stability check >

Clock stopped ?
(MOSCS =0)

Start Clock
(MOSCE =1)

Clock stable ?
(MOSCS =3)

Yes
( MOSC stability check >

( PLL/SSCG stability check >

Clock stopped ?
(PLLS =0)

Start Clock
(PLLE =1)

<

<

Clock stable ?
(PLLS =3)

( PLL/SSCG stability check >

Change PLL frequency division ratio
and stability check

Change the ratio from 1 to 3/8
(CKD_PLLC = 0x00000006)

A

Clock stable?
(CKD_PLLS = 2)

Change PLL frequency division ratio
and stability check

Change SSCG frequency division
ratio and stability check

Change the ratio from 1 to 3/8
(CKD_SSCGC = 0x00000006)

Cklock stable?
(CKD_SSCGC =2)

Change SSCG frequency division
ratio and stability check
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Switch CLEAN Clock source and

Switch SSCG Clock source and
stability check

stability check

Change the clock source from the
internal OSC to the PLL output
(CKD_PLLC = 0x00000006)

Change the clock source from the
internal OSC to the SSCG output
(CKD_SSCGC = 0x00000006)

Wait

Wait
snooze()

snooze()

A

Clock stable?
(CKS_CLEANS= 0)

Clock stable?
(CKS_SSCGS= 0)

Switch CLEAN Clock source and
stability check

Switch SSCG Clock source and
stability check
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( Step-by-step clock gear up )

Wait
wait_1us(Arguments depend on the
power supply IC and board)

Change the PLL division ratio
step by step

Change the SSCG division
ratio step by step

Division ratio=1 ?

Wait 100us
wait_1us(100)

( Step-by-step clock gear up )
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Change the PLL division ratio
step by step

The PLL division ratio is changed step by
step for each cycle.
CKD_PLLC
3/8—4/8 (0x00000008)
4/8—5/8 (0x0000000A)
5/8—6/8 (0x0000000C)
6/8—7/8 (0xO000000E)

7/8—1 (0x00000000)

A

Wait
snooze()

Clock stable ?
(CKD_PLLS=0)

Change the PLL division ratio
step by step

Change the SSCG division ratio
step by step

The PLL division ratio is changed step by
step for each cycle.
CKD_SSCGC
3/8—4/8 (0x00000008)
4/8—5/8 (0x0000000A)
5/8—6/8 (0x0000000C)
6/8—7/8 (0xO000000E)

7/8—1 (0x00000000)

Wait
snooze()

Clock stable ?
(CKD_SSCGS= 0)

Change the SSCG division ratio
step by step

Figure 3-9 Clock gear up flow
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3.3.4.7 RAM area initialization

This initializes LRAM (Local RAM) and CRAM (Cluster RAM).

In this project, the following RAM areas are initialized.

The RAM that each PE initializes is as follows:
Table 3-9 RAM list

Initialization target

U2B24

U2B20

U2B10

PEO LRAM(self) O0xFDEOQ_0000 O0xFDEOQ_0000 O0xFDEOQ_0000 OxFDEO_0000
-OXFDEO_FFFF | -OXxFDEO_FFFF | -OxFDEO_FFFF | -OxFDEO_FFFF
CRAMO 0xFEO00_0000 0xFEO00_0000 0xFEO00_0000 O0xFEO0_0000
-OxFEO5_7FFF -OxFEO5_7FFF -OxFEO5_7FFF -OxFEO5_7FFF
O0xFE06_0000
-0xFEO7_FFFF
CRAMO(Retention) | - - O0xFE05_8000 OxFE05_8000
-OxFEO5_FFFF | -OXFEO5_FFFF
CRAM1 O0xFE08_0000 OxFE08_0000 O0xFE08_0000 -
-OXFEOF_FFFF | -OXFEOF_FFFF | -OxFEOD_FFFF
CRAM1(Retention) | - - OxFEOE_0000 -
-OxFEOF_FFFF
CRAM2 O0xFE10_0000 0xFE10_0000 - -
-OXFE15_FFFF | -OXFE15_FFFF
CRAM2(Retention) | 0xFE16_0000 0xFE16_0000 - -
-OXFE17_FFFF | -OXFE17_FFFF
LRAM(CPUO) 0xFDCO_0000 0xFDCO_0000 0xFDCO_0000 0xFDCO_0000
-0xFDCO_FFFF | -OxFDCO_FFFF | -OxFDCO_FFFF | -OxFDCO_FFFF
PE1 LRAM(CPU1) 0xFDAO_0000 0xFDAO_0000 0xFDAO_0000 O0xFDAO_0000
-0XxFDAO_FFFF | -OXxFDAO_FFFF | -OxFDAO_FFFF | -OxFDAO_FFFF
PE2 LRAM(CPU2) 0xFD80_0000 0xFD80_0000 0xFD80_0000 0xFD80_0000
-0xFD80_FFFF | -0xFD80_FFFF | -OxFD80_FFFF | -OxFD80_FFFF
PE3 LRAM(CPU3) 0xFD60_0000 0xFD60_0000 - -
-0xFD60_FFFF | -OxFD60_FFFF
PE4 LRAM(CPU4) 0xFD40_0000 0xFD40_0000 - -
-0xFD40_FFFF | -OxFD40_FFFF
PE5 LRAM(CPU5) 0xFD20_0000 0xFD20_0000 - -
-0xFD20_FFFF | -OxFD20_FFFF

Some RAM, such as DTSRAM and MMCA RAM, are initialized by the RAM Initialization function of the
hardware. For details on the RAM Initialization function, see "RH850/U2B Group User's Manual, 11.5.6 RAM
Initialization."
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An example of the program code is shown in Figure 3-10.

--stack initialize for _hdwinit
--LocalRAM initialize for _hdwinit

mov
mov

(skip)

____ghsbegin_start_LRAM_self 16
____ghsbegin_end_LRAM_self - 1,r7

--clear Cluster RAM

Startup Application Note

mov ___ghsbegin_start_ CRAMO 16
mov  ___ ghsbegin_end_CRAMO - 1,r7
jarl  _zeroclr4, Ip

(skip)

-- Reset Factor Result

- If (RESF.PRESF0 == 1) Retention Area clear.
-- The other Case, Retention Area not clear.

mov  RESF_Reg, r6

(skip)

Idw  O[r6], r7

mov 7,16

mov  0x00000001, r8

and 18,17

cmp 8,17

be _RetentionRAMClear --PRESFO0=1 Power On Reset
mov re, r7

mov  0x00000002, r8

and 18,17

cmp 8,17

be ClusterRAMInitialValueCopy  -- SRES1F0=1 Power Off Standby Reset

Figure 3-10  Example of RAM initialization program code (PEO) (MULTI)
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3.3.4.8 Other CPU initialization

After RAM initialization processing for CPUOQ is complete, the wakeUp_Othercpu function is called to start
up and initialize CPU1 through CPUSG.

An example program code and flow are shown below.

_wakeUpOtherCPU:
jarl _wakeUp_Othercpu, Ip --WakeUp Other CPU

Figure 3-11 Example of other CPU initialization program code

< wakeUp_Othercpu > < Start CPUn >

<

Start CPUn
Start CPUn SYSCTRL.BOOTCTRL.BIT.BCn=1

A

Wait 100 us Start CPUn
wait_1us(100)

All CPUs started?

< wakeUp_Othercpu >

Figure 3-12 wakeUpOtherCPU function internal processing flowchart (n =1 ~ 2)
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3.4 Table reference interrupt method (MULTI)
This section describes the table reference interrupt method.

The RH850 has two types of interrupts: direct vector and table reference.

With the table lookup method, the word data stored in the handler address is read and a jump is made to
the address pointed to by that word data.

The interrupt vectors are written in intprg_pen.c (n=0~2).
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3.4.1  Writing interrupt function (Pragma interrupt)
This section explains how to write the definition of a function to be executed when an interrupt occurs.

When writing an interrupt function in C language, use the #pragma ghs interrupt directive. This will cause
the function written in C language to be compiled as an interrupt function. For information about parameters,

refer to the GHS compiler manual.

An example of program code is shown below.

#pragma ghs interrupt ([parameter])
__interrupt void Function name (void)

Figure 3-13  Example of interrupt function program code

Note: The following procedure will result in a compilation error.
- Using arguments or return types other than Void type

- Calling an interrupt handler as if it were a normal function
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3.4.2 How to handle interrupts on a CPU other than CPUO
The RH850/U2B-E has a multi-core configuration.

When running interrupt processing from a CPU other than CPUOQ in MULTI, you can reference the interrupt
vector defined in the vector table by using the #pragma ghs reference command.

#pragma ghs reference Interrupt vector name
__interrupt void function name (void)

Figure 3-14  Example of interrupt function definition code

Note: The interrupt vector name and the function name must be identical.
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4. How to write option bytes

This section explains how to edit the option byte (hereinafter referred to as OPBT).

41 4.1

4.1.1 Section settings

The section name and the address where the set section is located must be specified in the "Configuration
Setting Area" of the flash memory where the reset vector base address and option bytes are located.

Data preparation in CS+

The figure shows the code that uses the .dw pseudo instruction to set the reset vector and option bytes,
and the section name is set in line 5. This code is written in set_opbt.asm.

SE s x| = Property HSDIthiDn List j main(.c j vecttbl0.asm
A =]
_2 9 3 2] B0 | B ~u ¥ | Columns-
-ﬁ_ﬁ UZ2B6 Startup Sample (Project) A L &
----- % R7F70255x (Microcontroller) ]Irlﬁ
----- ¢ Boot Loader (Configuration Tool for Mu 142 e e e e e e ]
..... A, CC-RH (Build Tocl) 143 v for table reference method
..... &5 RH8S0 E2 (Debug Tool) }E
[—]_’_ﬂ File 146
- Build tocl generated files 147 oo
_____ & hoot.asm 148 ;o jump address ;o bhx <Except ion Code> <0f fzet]
ij' define.h 143 ow B Dummy FT ! 1000k +000k
""" = Ry |ne.. ) 130 w8 Dummy_ET HE 1001h +004k
151 v § Dummy_EI HE 1002h +008k
152 ow B Dummy_FT v 3 10035h +00Ch
153 ow # Dummy FT HE 1004h +0110k
154 w8 Dummy_ET HE 1005h +014h
155 v § Dummy_EI v B 1006h +018h
...... il e 156 Lohw E_Dummy_EI HE 1007h +01Ch
[—]l ﬁ CPUQ [Subproject] 157 LW _Dummy_EI : a 1008h +020k
) ) 158 w8 Dummy_ET HE 1008h +024h
----- % R?F?DzssK-I:MICI'DCDI'ItI'D”E'I'_' 153 Ldw ﬂ_Dummy‘_EI ; 10 1004k +0%8h
----- Ay CC-RH (Build Tool) 160 .y # Dummy EI Pl 1 00Bh +02Ch
..... 28 RHE50 Simulator (Debug Tool 161 ow # Dummy FT H. 100Ch +030k
162 w8 Dummy_ET 13 1000k +034h
163 v § Dummy_EI HE 100Eh +038h
164 ow 8§ Dummy FT ;15 100Fh +03Ch
Figure 4-1 Setting of section name
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Next, set the section address. Because the address to be set is "Reset Vector (PEQ)" immediately after
setting the section name (line 8 of set_opbt.asm), set the address to FF32 1380H of "Reset Vector (PEQ)" in
the "Configuration Setting Area".

Table 63.11 Base address of Configuration Setting Area in case of Area 0 is valid
(FSWASTAT_0.CFGVA=0)
Base Address Name
<CSAk_hase>| (k=f,b) Base Address Bus Group
<CSAf_base= FF32 0800y (Configuration Setting Area 0) P-Bus Group 1
=C8Ab_base= FF32 10004(Configuration Setting Area 1) P-Bus Group 1

f ... front side (valid). b._. back side (invalid).

Table 63.12 Base address of Confi guration Setting Areain case of Area 1 is valid
(FSWASTAT_0.CFGVA=1)
Base Address Name

=<CSAk_base> (k =1, b) Base Address Bus Group

=CSAf_hase= FF32 0800(Configuration Setting Area 1) P-Bus Group 1

=CSAb_base= FF32 1000y (Configuration Setting Area 0) P-Bus Group 1

f ... front side (valid). b... back side (invahd).
Table 63.48 Configuration Setting Area (1/3)
Write Read CSAVOF/
State at the Protection Protection | CSAVOFC
Mame Address™® shipping™! 1D*2 D" Number
“alid Option Byte Flag =CSAK_base=+ 0000y SAAL ABSA Can not Write — —
(CSAVOFD) *8 78
Reserved ” =CSAk_base>+ (000410 001C,) | Erased Can notWrite | — —
“alid Option Byte Flag =CSAk_base>+ (0020, to 004Cy) | All BAAS ASBA Can not Write — —
(CSAVOFB-19)*8 8
Reserved'™ =CSAk_base=+ Erased Can not Write | — —
(0050, to D0FCyy)
VOF Program co,mpletion flag | =<CSAk_base=+ 01004 SAAL ABSA Can not Write — —
(CSAVOFCO) *2 "8
Reserved™” <CSAk_base=+ (01045 to 011Cy) | Erased Can not Write | — —
VOF Program complletion flag | =CSAk_base=+ (0120410 014Cy) | All 5AAS AS5A Can not Write — —
(CSAVOFCS-19) *¢ &
Reserved ” =CSAk_base>+ (0150 to 01FCyy) | Erased Can notWrite | — —
OTP Setting of Configuration =CSAk_base=+ (0200 to 0208y) All FFFF FFFFy — — 1]
setting Area™
Reserved (need fo he =CSAk_base=+ (020Cyto 021Cy) | All FFFF FFFFy — — [i]
programmed)?
Reserved " <CSAk_base=+ (0220, to 02FC,,) | Erased Can not Write | — —
Software Configuration Option | =<CSAk_base=+ 0300y + 044 x n (n | All 0000 0000y Customer IDA | — Bto 11
=0 W 310
Reset Vector (PEQD) =CSAk_base=+ 0380, 0000 0000y, Customer IDA | — 12 I
BRTAL e Lrmyeinm e e o e e e '

Reset Vectar (PE2) =CSAK_base=+ 0388, 0000 0000y Customer IDA | — 12
Reset Vectar (PE3) =CSAK_base=+ 038C, 0000 0000y Customer IDA | — 12
Reset Vector (PE4) =CSAK_base=+ 0390y 0000 0000y Customer IDA | — 12
Reset Vector (PES) =CSAk_base=+ 0394, 0000 0000y Customer IDA | — 12
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Address Section
‘“ResetVectorPED% JRISSIMYEH
EIINTTBL_PED
“ResetVectorPE1% | RESET_PE1
EIINTTBL_PE1
“ResetVectorPEZ%. |RESET_PEZ
EIINTTBL_PEZ

[l TR RTR e
(xFF321330 CSA_SECTION

Add.
Modify...
MNew Overday...

Remaove

Import...

Export...

Help

Figure 4-2 Section address setting
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4.1.2 Data preparation

The .dw pseudo instruction sets the reset vector and option bytes in the Configuration Setting Area.
The .dw pseudo instruction initializes memory in 4-byte units. Note that the comment "For U2B24-E"
indicates where the value should be changed depending on the package used. For details about the dw
pseudo instruction, see the CS+ help.

FEEETTE L 2 Property uSDIutiDn List j’mainD.c j’vecﬂblﬂasm j set_opbt.asm
A =
i ©3 4 A0 [ &3 ~ | Columns~
| 7% U2B6 Startup Sample (Project) ~ i [
----- #, R7F70255x (Microcontroller) "i
----- t Boot Loader (Configuration Tool for Mu 2 H
..... A, CC-RH (Build Tool) 3 H Set Congifuration Setting firea (Option Bries, Reset Vector)
» RH&s0 E2 (Debug Tool) ‘51 i
(3 File B .sact lon “(54 SECTION”, const
[]---ﬂ Build tool generated files 7 i —
..... 888 bootasm 8 Ldn o Dx00000000 : Reset Yector (PED) Shipping ; 0x00000000
ij' defineh 9 L 0x00000000 i Reset Vector (PEL) Shipping 5 0x00000000
""" =l 1odetine. 10 Lo 0:00000000 ; Reset Yector (PEZ) Shipping ; Ox00000000
& system_init.c 11 L 0x00000000 i Reset Vector (PE3) Shipping 5 0x00000000
..... an vecttbl.asm 12 Lo 000000000 ; Reset Wector (PE4) Shipping ; 0x00000000
G vectibiaem 13 . Dx0000000C ; Reset Vector (PES) Shipaing ; x00000000
' 14 Lo 000000000 i Reserved Shipping ; 0x00000000
15 L 0x00000000 i Reserved Shipping 5 0x00000000
16 N 0x3FE30010 ; OPETO Shipping 3 0x3FE30010
& " 17 L 0x00780000 ; OPBTI Shipping 5 0x007B0000
%RTF?DZSS ¥ sroller] 18 Lo 0 7FFFFFFF ; OPBTZ Shipping ; Ox7FFFFFFF
""" % (Microcontroller) 14 L 03xh 1FFTEFE ; OPBT3 Shipping ; OxFAFBYEFE (For UZBR)
""" 4 CC-RH (Build Tool) 20 L 0x0COCOCOB 3 OPBT4 Shipping 5 0x0COCOCOE
..... 8 rHEs0 Sir D T 21 Ll IxFFFFFFFF ; Reserved Shipping 3 OxFFFFFFFF
) 22 L 0xFFFF3FCF 3 OPBTE Shipping 5 OxFFFF3FCE
23 v DuFFFFFFFF ; OFBT7 Shipping 3 OxFFFFFFFF
i 24 L 0xFO7FFFFF ; OPBTS Shipping ; OxED4FFFFF (For UZBE and GTM support I
71T Build tool generated files 25 L OxFF&01FTF 3 OPBTA Shipping 3 OxFFFGOTYF (For UZBG)
} Cstarthasm 95 .dw DuFOFDZEAE : OPRTID Shipping ; DxFAFDZBEE
‘-j . 27 Lo 0xEFFFFFFF 3 OPBTI Shipping 3 Ox<EFFFFFFF
main0.c 28 L 0xFFFFFFFD ; OPBT12 Shipping 5 OxFFFFFFFD
b iodefine.h 29 N 0xFFFFFFFF 3 OPET13 Shipping 3 OxFFFFFFFF
B sy T T e T
. - Xl H Ipping 5 Ux ar
¥ R 70255 (Microcontrolen 32 v OTAFFFFIO ; OFBTIG Shipping § DxT4FFFFI0
4, CC-RH (Build Tool) 55 e OaF9RAFOFG 3 OPBTI? Shieping 3 DxFIMFCFC
g% RHB850 Simulator (O 34 L 0xC26BC1CE ; OPBT1S Shipping 5 0xCZEBCICE
35 L 0xFFFFC203 ; OPBT1S Shipping 5 OxFFFFCZ03
v || 36 L 0xCBEBFFEF ; OPBT20 Shipping 5 0xCBESFFEF
< > m

Figure 4-3  Prepare reset vector and option byte data
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4.1.3 Writing by CS+
4.1.3.1 Build download

To set the option bytes, follow the procedure below.

Startup Application Note

The set option bytes will take effect after the next reset is released.

@ Run the build

Run the build and make sure there are no errors.

File Edit View Project
gl “HK B Build Project F7 Ji | B B DefaultBuild v |
[1.}| Project Tree Rebuild Project Sh#t+F. set_ophtasm
%’ 58 @ 3 & @ Clean Project
= -_ﬁ UZB6 Startup Sar @ Rapid Build
= 3 R7F70255¢ (Mi 54 Update Dependencies
— ¢ Boot Loader (( | .
A CC—RH(BuiId'ltJ Build U2B6_Startup_Sample on Bvies, Reset Yector)
i RHES0 E2 (Det{ f] | Rebuild UZB6_Startup_Sample
= _T'%'?B 14 ool [} Clean U2BB_Startup_Sample
- uild tool X
"L"‘ boot.asm :g Update Dependencies of U2B6_Startup_Sample Eector EEE?; gﬂipping H gxgggggggg
. . T = ector Ipping 5 Ux
u iodefine.h | 124, Set Link Order of U2B6_Startup_Sample... Vector (PEZ) Sh}pping + (00000000
U system_init 4 Open the Optimization Performance Comparison Tool for U2B6_Startup_Sample... VYector (PE3) Shipping 5 0x00000000
B vecttblo.as Yectar gPEdg Shipping ; 0x00000000
b Stop Build Cerl+F7 Wectaor (PES Shipping ; 0x00000000
-8 vecttbl.as| A S ed Shipping 3 0x00000000
8 vecttbl2.as T Build Mode Settings.. ed Sh!pp!ng i 000000000
Ty
=% CPUD (Subproj| &> =2ten Sullc.. ipning 3 Ox
E ﬁ{%R(F” s I Shipping i 0xTFFFFFFF
-85 RTF70255% | Tt Build Option List Shipping ;3 0xFAFBTEFE (For UZEB)
A, CC-RH (BultaTooT 0 i URICILOCIE T UPETE Shipping ;3 Dx0C0COCOE
- o R0 Simwator Dsbug T 21 S i  Reserved Shir nz 5 OWFFECETT
. ;
a:i] File —
- F) Build tool generated files = === Start build alI(Fr idsy, Warch 14, Z025 Z:d8:5E PH) =====s====]
B cstartO.asm Start build(CPUD, Defau |tBuild) —-----
= asme - e Build ended(Error:0, Warning:0)(CPUO, DefaultBuild) ------ J
& mainoe Moo Start build(CPUT, Defau|tBuild) —----- J
h| i 1 Build ended(E 10, Warning:0)CCPUT, DefaultBuild) ------
-] iodefine.h T S¥ark buildCCRUZ, DefanifBuiid) —---ie e .
[—---|ﬁCPUI (Subproject)” - Build ended(Error:0, Warning:0)CCPU2, DefaultBuild) ------ o
! T B Start buildCU2BE_Startup_Sample, DafaultBuild) ------
8 R7F70255% (Microcontroller) FCPUO¥Detau [ bBu i [d¥CRUD. F2v,]
h ) SCPUZDetau | tBy | I¥CPUZ.
4, CC-RH (Build Tool) >cpu1¥n:f::|w::|d¥cpu1.f-§3j
@ RHE50 Simulat v W >0efaulthyild¥UZBE Starbup_Samp le abs Defaul|tBuild¥U2B6 Gtartup Sample mot |
< > \ essages | apid Bui ulld Tog

Figure 4-4  Run the build
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@ Enable rewriting of option bytes

Set this to "Yes" to allow rewriting of the "Configuration Setting Area".

Project Tree

: @ 8@

" Property r‘SDIution List j mainl.c j vectthll.asm j set_opbtasm

= RH250 E2 Property

[ U2B6 Startup Sample (Project)*
----- % R7F70255x (Microcontroller)

[]---ﬂ Build tool generated files
..... 830 boot.asm
..... ilJ iodefine.h
----- ‘ﬂ system_init.c
..... aﬂ vecttblO.asm
..... Bj‘? vecttbl1.asm
..... Bj vecttbl2.asm
..... pr set_opbt.asm
2| cPUo (Subpraject)
..... {E R7F70255x (Microcontroller)
..... 4 CC-RH (Build Tool)

o-[3P File

‘ﬁc:tartﬁ.asm

----- ¢ Boot Loader (Configuration Tool for Mu

----- é‘_-l RH&50 Simulator (Debug Tool)

----- f\g' Program Analyzer (Analyze Tool)

ﬂ Build tocl generated files

~ Download
> Download files [4]
CPU Reset after download Ne

Erase flash ROM before download No

Allow downloading to the secunty setting area Mo
Allow downloading to the switch area Mo

+ Debug Informabon
Execute to the specified symbol after CPU Reset Yes
Specified symbol _main
The upper limit size of the memory usage [MBytes] 500

Allow downloading to the configuration sefting area
Specifies whether to allow downloading to the configuration setting area. Please reconnect the debug tocls when after dj

Connect Settings ({ Debug Tool Settings t Download File Settings I Hook Transaction Settings /’

Output

Figure 4-5

Reset vector and option byte rewrite permission settings
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® Execute download

Execute the download. When executed, the value will be written to the "Configuration Setting Area" of
the flash memory.

If the download is successful, the pop-up screen shown in will be displayed and the permission setting
will be changed to "No."

[ set_opbtasm EZ Froperty [&f vecttbllasm [2f mainl.c

== RHB50 E2 Property

~ Download
» Download files 8]
CPU Rezet after download No

Erase flash ROM before download Mo

A

Allow downloading to the configuration setting area

Download was completed, but the following problem may exist.

[Direct Waming Cause]

Memary write to the area requiring reconnection of the debug tool was executed.
Please reconnect debug tool (W0617020)

+ Create contact info

Connect Settings ,{ Debug Tool Settings ‘} Download File Settings A Hook Transaction Settings /

Figure 4-6 Download

This completes the rewriting of the option bytes.
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4.1.4 Writing by Renesas Flash Programmer
The option bytes can also be written using the Renesas Flash Programmer (hereinafter referred to as

RFP).

@ Launch RFP and select "File" — " New Project" to create a project.

£ Renesas Flash Programmer V3.11.00

File | Target Device Help

Mew Project...

Upen Froject..

Save Project

Save Image File...

File Checksum

Set File Password...

Connect Settings

nique Code

RO1AN7835EJ0100 Rev.1.00
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@ A window for creating a new project will appear, so please configure it according to the environment
you are using. This APN has been tested with a 5.0 V power supply from the emulator.

Project Information
Microcontroller: RHEE0A 1D "
Project Natme: |L|2El_test |
Project Folder: |O:¥Users¥sunny¥Ducuments¥ﬂ.enesas Flash F| Browse..

Communication

Took |E2 emulator Interface: | G5l w

Tool Details... Mum: AutoSelect Power: 50V

Connect Cancel
Authentication Gode
10 Code: FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
(] futa Authentication Cancel
Main Clock
Frequency: |2|J | fHz
Caricel
R0O1AN7835EJ0100 Rev.1.00 Page 66 of 121
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@ If the creation is successful, you will receive a notification like the one below.

File  Target Device Help

Operation  Operation Settinez  Block Settings  Connect Settings Unigque Code

Project Infarmation

Current Project: LU2B testrpj
Microcontroller: FHa50

Program File
Browze .
Flagh Operation
Erase ** Program »> Verify
Start
Config Setting (Address : 0xFF321200, Size: 15 K, Eraze Size: 0) ~

Security Setting (Address : 0xFF322200, Size: 15 K. Erase Size : )
Block Protection 1 (Address : 0xFF323200, Size: 15 K, Eraze Size: 0)
Erase Counter 1 (Address : DxFF325800, Size: 2 K. Erase Size: [}
Eraze Counter 2 (Address @ DxFFA27000, Size: 2 K, Erasze Size: 0)
Product Info (Address : 008030000, Size : 32 K. Erase Size: ()

Digconnecting the tool
Operation completed.

Clear statug and mezzage
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@ Select the specified file that describes the option bytes to be written by clicking "Browse".

&

File  Target Device Help

Project Infarmation

Current Project: LU2B testrpj
Microcontroller: FHa50

Program File

Operation  Operation Settinez  Block Settings  Connect Settings Unigque Code

C¥lzers¥zunny¥Desktop¥zettineDPBT mot

Flagh Operation

Erase ** Program »> Verify

Start

=0

CRC-32 : 29D0ESTA

Config Setting (Address : 0xFF321200, Size: 15 K, Eraze Size: 0)
Security Setting (Address : 0xFF322200, Size: 15 K. Erase Size : )
Block Protection 1 (Address : 0xFF323200, Size: 15 K, Eraze Size: 0)
Erase Counter 1 (Address : DxFF325800, Size: 2 K. Erase Size: [}
Eraze Counter 2 (Address @ DxFFA27000, Size: 2 K, Erasze Size: 0)
Product Info (Address : 008030000, Size : 32 K. Erase Size: ()

Digconnecting the tool
Operation completed.

Clear statug and mezzage
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® From the "Block Settings" tab, select the block to be rewritten. The option byte for U2B (this APN is
U2B6 compliant) is in the Config Setting area.

File  Target Device Help
Cperation  Operation Settings  Black Settings  Connect Settines  LUnique Code
Region Start End Size  Select &
= RHE50 [m]
Ciode Flash 1 (=00000000 0=005FFFFF 6.0 M ]
Uger Boot frea 1 (08000000 0=0800FFFF B4 K |
User Boot Area 2 008300000 0:0830FFFF 64 K O
Data Flazh 1 (FF 200000 0<FF22FFFF 1892 K ]
Data Flazh 2 (=FF320000 0<FFI207FF 2K ]
= Config Setting l=FF3217FF :
Block 159 0zFF321200 0FFA217FF 15 K
Security Setting  0xFF322200 MFFA227FF 15 K O
Block Protection 1 0=FF323200 0<FFI237FF 15K ]
Eraze Gounter 1 D=FF325800 0<FF325FFF 2K
Erase Gounter 2 D=FF327000 FF32¥IFF 2K
Product Info 008030000 0:08037FFF 32 K v

Clear status and mezzage
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® From the "Operation Settings" tab, select only the "Program" command.

File  Target Device Help

Operation  Operation Settings  Block Settings  Cornect Settines  Unique Code

Ciommand Eraze Options

[] Frase Eraze Selected Blocks “
Program & erify Options

] Werify [] Erase Before Program

] Checksum Werify by readineg the device

Checksum Tvpe
GRC-32 method

Fill with 0xFF
[ ] Cade Flazh / Uszer Boot Errar Settings
[] Data Flash Enable address check of proeram file
Clear statuz and meszage
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@ When you are ready, click the "Start" button in the "Operation" tab to begin the process.

When the process is completed successfully, the memory area that was processed will be notified as a

message like the one below.

File  Target Device Help

Operation Operation Settings  Block Settings  Connect Settingz  Unique Code

Project Information

U2B testrpj
RH&hN

Current Project:

Microcontroller:

Program File

Ci¥Uzers¥sunny¥Desktop¥zettingOPBT mat

Browmze..

Flazh Operation

Program

CRC-32: 29D0EGTA

Start

Device: RHAAN
Boot Firmware Version: W07
Device Code: 04

Wiriting data to the tareet device

[Config Setting] 0xFF321380 - DxFF32148F  size: 224
Dizconnecting the tool
Operation completed.

Clear statug and mezzage
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4.2 Overview of option bytes
This section provides an overview of the option bytes.

Table 4-1 shows the list of option bytes. The address value is the <CSAk_base> address plus an offset.
Table 4-1  Option byte list

Name Address Initial value Overview
Reset Vector (PEOQ) 0x0380 0x0000_0000 Reset vector base address
Reset Vector (PE1) 0x0384 0x0000_0000
Reset Vector (PE2) 0x0388 0x0000_0000
Reset Vector (PE3) 0x038C 0x0000_0000
Reset Vector (PE4) 0x0390 0x0000_0000
Reset Vector (PE5) 0x0394 0x0000_0000
Reserved 0x0398 0x0000_0000
Reserved 0x039C 0x0000_0000
OPBTO 0x03A0 0x3FE3_0010 For watch dog timer
OPBT1 0x03A4 0x007B_0000
OPBT2 0x03A8 Ox7FFF_FFFF
OPBT3 0x03AC (1) Enable BIST and PE
OPBT4 0x03B0 0x0C0C_0C0B For power supplies
Reserved 0x03B4 OxFFFF_FFFF
OPBT6 0x03B8 OxFFFF_3FCF Initialization of IP internal RAM
OPBT7 0x03BC OxFFFF_FFFF Initialization of MSPI_RAM
OPBT8 0x03C0 (2) For clocks
OPBT9 0x03C4 (1) For Hyper-visor
OPBT10 0x03C8 OxF9FD_288E For main clock
OPBT11 0x03CC OXEFFF_FFFF Settings for map mode by code-flash
OPBT12 0x03D0 OxFFFF_FFFD
OPBT13 0x03D4 OxFFFF_FFFF Settings for SGMI
OPBT14 0x03D8 (3)
OPBT15 0x03DC (3) Settings for power circuits such as
OPBT16 0x03E0 Ox74FF_FF10 SVR
OPBT17 0x03E4 O0xF9AA_FCFC
OPBT18 0x03E8 0xC26B_C1CE
OPBT19 0x03EC OxFFFF_C203
OPBT20 0x03F0 0xCB88_FFEF
OPBT21 0x03F4 0x0655_03CF
OPBT22 0x03F8 O0xFD94_FE31
OPBT23 0x03FC OxFFFF_FDFC
OPBT24 0x0400 (1) PE Redundancy Bit
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Name Address Initial value
OPBT25 0x0404 OxFFCO_F3FF Settings for power circuits such as
OPBT26 0x0408 OxFFFF_0010 For watch dog timer
OPBT27 0x040C OxFFFF_0000
OPBT28 0x0410 OxFFFF_FFFF Settings for power circuits such as
Reserved 0x0414-0x041C OxFFFF_FFFF
Reserved 0x0420 0x6000_0055
Reserved 0x0424 0x6000_0056
Reserved 0x0428 0xFOF5_ECO01
Reserved 0x042C 0x0A18_0001
OPBT36 0x0430 (1) SSCG setting value, PE redundant
OPBT37 0x0434 Ox02EF_FF55 Clock setting value
OPBT38 0x0438 0x0000_0000
OPBT39 0x043C 0x0000_0000
OPBT40 0x0440 0xFFO0_FCFF CAN and other communication
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Table 4-2 List of option bytes for each product (1)

Ja4Y +  GAMH 2 7RE OPBT3 OPBT9 OPBT24 OPBT36
U2B24 Performance O0xC1FF_7EFE OxFFFO_3F7F OxFFFF_FFFO 0xC184_C8FF
Safety OxE1FF_7EFE OxFFFO_1F7F OxFFFF_FFEO 0xE184_C8FF
U2B20 Performance O0xC1FF_7EFE OxFFFC_3F7F OxFFFF_FFFC 0xC184_C8FF
Safety OxE9FF_7EFE OxFFEO_1F7F OxFFFF_FFEO O0xE984_C8FF
U2B10 Performance OxF1FB_7EFE OxFFFC_OF7F OxFFFF_FFFC 0xF184_C8FF
Safety OxFOFB_T7EFE OxFFFC_077F OxFFFF_FFFO 0xF984_C8FF
U2B6 - OxFOFB_7EFE OxFFFC_077F OxFFFF_FFFC 0xF984_C8FF
Table 4-3 List of option bytes for each product (2)
A&y GTM-IP 85 OPBT8

U2B24 Support OxF47F_FFFF

No support OxF57F_FFFF

U2B20 Support OxE44F FFFF

No support OxE54F FFFF

u2B10 Support OxEO4F _FFFF

No support OxE14F_FFFF

u2B6 Support OxEO4F _FFFF

No support OxE14F_FFFF

Table 4-4 List of option bytes for each product (3)
AR L A OPBT14 OPBT15

uz2B24 OxFFFF_880C OxFFFF_880C

U2B20 OxFFFF_880C OxFF7F_0004

U2B10 OxFF7F_8004 OxFF7F_0004

U2B6 OxFF7F_8004 OxFF7F_0004
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Customer ID A authentication 1= necessary to program these data. When all bits of Customer 1D A are
all 17 or all “07, the ID authentication 15 not necessary to program these data.
Access:  For sefting these data, 5ee the RHESOUIE Group Fiash Memary User's Manual: Hardware.
Address:  <CSAK bases + D340,
value after resst  Specified by the user
value af the shipping:  3FE3 D010, {vaild area)
Erased (vald area)
BE # 30 29 28 27 2% 25 24 23 22 21 o0 18 16 17 16
OPWD | OPWD CPWDOVFA oPwD | _ ol | _ [wOTER| _ |oPwD| _ |oPwD
RUMA |WMEA [0 INTA OPWDWSAID] ES_EN VACA ENA
Valee afterreset: 017 o ot ot ot ot o ot oot ot ot it ot ot o o’
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
BE 15 14 13 12 10 g B 7 6 5 4 3 2 1 0
OPWDWOSTAJ 5207
Valee aterreset: M7 O 0T DT aqT o ot oA @t odT oA ot o ot o ant?
RN AW W RAY RW R RW R RW RW RAN W AV RN RAY R A
Mote 1.

Table 63.58 OPBTOD Contents (172}

This value is dependent on the value in the fiash memaory which is specified by the user.

Bit Position

Bit Mame

Function

|

OPWDRUNA

This bit sets the start mode of WDTBA
0: WD TBA software frigger start mode
1: WD TBA default start mode

i)

OPWDWMSA

This bit selects Window Open function mode of WDOTBA
0: Window Size of Window Open function is set by WOTBAWS[1:0].
WDTBATIT outputs When the counter reaches 75% of the overflow sefting
defined by WDTBAMD WDTBAOVF[Z2:0]
1: Window Size of Window Open function is set by WDOTBAWOST WDTBATIT
outputs When WDOTBAWIS matches WDT counter.

20 to 27

OPWDOVFARD

These bits select the overflow interval time of WOTBA.

OPWDOVFA[Z:0]
D005

Crwarflow Interval Tima
24 ' WDTBTCHI

DOig 2% WDTBTCK]

010g 2" WDTHTCK]

ot

Dflg I WOTETCKI

1005

3y

WOTETCKI

10y

gy

WOTETCKI

110g

2y

WOTETCKI

111y

¥y

WOTETCKI

26 OPWDINTA This bit enables or disables a 75% interrupt request of WDTEBA (WDTBATIT).

0: WOTBATIT disabled
1: WDTBATIT enabled

Set the value of valid area at the shipping.

25 Reserved
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Table 63.58 OPBTO0 Contents (2/2)

Bit Position | Bit Mame Function
24,23 OPWDWSA[1:0] | These bits select the window open period of WDTBA.
OPWDWSA[1:0] Window Open Parlod
Dig 5%
Oig 0%
10g 5%
g 100%
2. Resensd Set the value of valid area at the shipping.
20 WOTBRES_EM | WDTE Reset Enable
1: Enable
0: Disable
18 Resened Set the value of valid area at the shipping.
18 OPWDVACA This bit specifies the tngger register for the generation of counter re-start
triggers to keep the counter from overflowing
0: WOTBAWDTE (fixed)
1: WDTBAEVAC (variable)
17 Reserved Set the value of valid area at the shipping.
16 OPWDEMNA This bit enables/disables the WDTBA
0: WDTBA is disabled
1: WDTBA is enabled
15t OPWDWOSTA[ | These bits specify the initial value of WOTBA Window Open Start Register for
1540] setting the start timing of the window open.

For detaul= of these data, see Section 33, Window Watchdog Timer (WDTB).
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4.2.2 OPBT1

Customer ID A authenfication 15 necessary to program these data. When all bits of Customer 1D A are
all 17 or all *07, the ID authenfication 15 not necessary to program these data.

Access:  For safting these data, see the RHESOUIE Group Flash Memaory User's Menual Hanware.
Address: <05AK base- + 03A4,
value after resst  Specified by the user

value af the shipping:  CO7E D000, (valkd araa)
Erased (Invalld area)

Bt 3 30 29 =8 2 25 25 M 23 22 M = 18 18 17 16
oPWD | oPwD | oPwD | oPwD | oPwi | oewn | oPwo i oPwDI| oPWD )

— | = |muns| rums | Runa | Rumz | RUNT | Rume |waisg | OFWOOVRED] NTD | wac |PFWOWSIIL]

valse afterreset 17 o0 BT 040 @At ot @t ot @1t oAt ot Wit o it it g

RW. RW RW RW RW ARW RW =RW RW RW RW RW RW RW RW RW RW

BiE 15 14 13 12 1 1 g & 7 & 3 4 3 2 1 0
OPWDIWISA[15]
Vale afterreset 17 O o7 01T onT ot @ onT @t oAT oAt oAt oAt ot ot an”

RN R R R RW R R R W  RW RAY R RAN R Ay RW RAY
Mote 1. This value is dependent on the value in the fiash memory which is specified by the user.

Table 63.59 OPBT1 Contents (172)

Bit Position | Bit Name Function

31, 30 Resersed Set the value of valid area at the shipping.

28 OPWDRUNS [For UZB24-FCCAUZB20-FCCAJ2B24/U2B20] This bit sets the start mode of
WDTBS

0: WOTBS software nigger start mode

1: WDTBS default start mode
[For UZB10-FCCAUZBE-FCCAIZB 100J2BE] Set the value of valid area at the
shipping
28 OPWDRUN4 [For UZB24-FCCAIZB20-FCCANZB24/U2B20] This bit sets the start mode of
WDTB4

0: WDTE4 software tigger start mode

1: WDTB4 default start mode
[For UZB10-FCCAUZBE-FCCAIZB 100J2BE] Set the value of valid area at the
shipping
27 OPWDRUM3 [For UZB24-FCCAJZB20-FCCU2B10-FCCAJZB240)2620/U2B10] This bit sets
the start mode of WDTB3.

0: WDTB2 software rigger start mode

1: WDTB3 default start mode
[For UZBE-FC.CAJ2BE] Set the walue of valid area at the shipping.

26 OPWDRUN2 This bit sets the start mode of WDTB2.
0: WOTB2 software mgger start mode
1: WDTBZ default start mode

25 OPWDRUN1 This bit sets the start mode of WDTE1.
0: WOTB1 software mgger start mode
1: WDTB1 default start mode

24 OPWDRUND This bit sets the start mode of WDTBD.
0: WOTBO software migger start mode
1: WDTBD default start mode
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Table 63.59 OPBT1 Contents (2/2)

Bit Position | Bit Name Function

23 OPWDWMSD This bit selects Window Open function mode of WOTED

0: Window Size of Window Open function is set by WOTBOWS[1:0].

WOTBOTIT outputs When the counter reaches 75% of the overflow setting
defined by

WOTBOMD WOTBOOVF[2:0)

1: Window Size of Window Open function is set by WOTBOWOST

WDTBOTIT cutputs When WOTBDWIS matches WDT counter.

22 o 20 OPWDOVF[2:0] | These bits select the owerflow interval time of WDTEBn.
[For UZB24-FCCAJ2B20-FCC2B2402B20]n=0%0 5
[For UZB10-FCCAUZBI0In =01 3

[For UZBE-FCCUZBE] n=010 2

OPWDOVF[2:0] Owarfow Inferval Tima
D00g 24 | WDOTHTCEK]

Dig 2% WDTBTCK]

010g 2" | WOTHTCK]

Dilg 2 { WDTBTCK]

1005 2% WDTBTCK]

Mg 2% [ WDTBTCK]

110g 2% [ WDTETCKI

11y 2™ [ WDTBTCK]

18 OPWDINTO This bit enables or disables intemupt request of WOTBOD (WDTBOTIT).

0: WOTBOTIT disabled
1: WOTBOTIT enabled

1B OPWDVAC This bit specifies the migger register of WDTBn for the generation of
counter re-start friggers to keep the counter from owerflowing

[For U2B24-FCCAU2B20-FCCAI2B24/U2BX 0 n= 01 5

[For U2B10-FCCAU2B10]n=0t0 2

[For U2B8-FCC/U2B8] n=0tp 2

0: WOTBnWDTE (fixed)
1: WOTBnEVAC {variable)

17 16 OPWDWS0[1:0] | These bits select the window open period of WDTBO.
OPWDWSI[1:0] Window Open Parlod
00z 25%
0z 50%
10g T5%
11g 100%
15100 OPWDWISA15: | These bits specify the initial value of WDTBA Interrupt Cutput Timing Setting
0] Repister.

For details of these data, see Section 33, Window Watchdog Timer (WDTEB).
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423 OPBT2
XKUM [CEMREER ARV ARIE,
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424 OPBT3
Customer ID A authentication is necessary to program these data. When all bits of Customer IT} A are
all “17 or all “07, the I} authentication 15 not necessary to program these data
Access:  For sefling these data, see the RHESHUZS Group Flash Memaory Usar's Manual: Handware.
Address:  <CSAK_base- + D3ACY
Value aftar resst:  Specified by the user
Value at the shipping:  Se= Table £3.43, Relation betwesn aach davice type and the shipping value of Opilon Bytes (1) (vald
ared)
Erased {Invald area)
Bt M 30 kil 8 7 26 25 24 23 2 21 20 15 18 17 16
- N P PEZ F PEQD_F
_ _ |PEs_bilPE4_oi|mEs_pifPEs_oijeEi ol _ _ _ _ _ — |ramm| — |eswm
SAELE| SASLE | SABLE | SAELE | SABLE EN EM
Value ater reset: O AT oA Wi oonT ot oot ot ot o” 1613 WU 1 L T L 4 ML ') B T
R ROV R Ry R AW R R RW  RW Ry Ry R R Ry R R
Bt 15 14 13 12 1 10 9 =] T -] 3 4 3 z 1 o
HWEIS e ez | | | | | | _ |zTMzE|sTMEE
T — | — — | TESTSET:0] | LBISTSEL:0] L1 Lo
Value after reset: 17 Qi o Wi an" w1 [T R a1 Wi o Wit ! | Wi on
R RO R Y R AW RN AW R B RAY R A R A B A
Mote 1. This value is dependent on the value in the fiash memony which is specified by the wser.
Table 63.60 OPBT3 Contents (1/2)
Bit Position | Bit Name Function
31,30 Resered Set the value of valid area at the shipping.
e PES_DISABLE | [For UZB24-FCCAZB20-FCCAIZB240J2B20]
PES_DISABLE bit
0: PES enable
1: PES disable
[For U2B10-FCCAJ2ZBE-FCCAZB 10N 2B6] Set the value of valid area at the
shipping
2B PE4_DISABLE | [For U2B24-FCC/AJZB20-FCCA2ZB240)2620]
PE4_DISABLE bit
0: PE4 enable
1: PE4 disable
[For UZB10-FCCAUZBE-FCCAZB 10N 12B6] Set the value of valid area at the
shipping
i PE3_DISABLE |[For U2B24-FCCAJ2B20-FCCAUZB10-FCCAUZB240)2B20/U2810]
PE3_DISABLE bit
0: PE3Z enable
1: PE2 disable
[For UZBE-FCCUZBE] Set the value of valid area at the shipping.
26 PE2Z_DISABLE |PEZ DISABLE bit
0: PEZ enable
1: PEZ disable
25 PE1_DISABLE |PE1_DISABLE bit
0: PE1 enable
1: PE1 disable
24 1o 18 Reserved Set the value of valid area at the shipping.
18 PE2_FPSIMD_E | [For U2B24-FCCAJ2B20-FCCAU2B10-FCCIUZB2402B20/U2810]
M PE2_FP-5IMD Enable bit
0: PEZ_FPSIMD disable
1: PE2_FPSIMD enable
[For UZBE-FCCAUZBE] Set the value of valid area at the shipping.
17 Reserved Set the value of valid area at the shipping.
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Table 63.60 OPBT3 Contents (2/2)

Bit Position | Bit Name Function
16 PEO_FPSIMD_E | PED_FP-SIMD Enable bit
M 0: PED_FPSIMD disable
1: PEOD_FPSIMD enable
15 HWBIST Power On BIST enable
D: BIST s skipped
1: BIST is executed
14 to 12 Resenesd Set the value of valid area at the shipping.
1,10 TESTSET[1:0] BIST selection
00 Prohibited
01,: LEIST Only

10g: MBIST Only
11g: LBIST and MBIST
For details, see Section 33, Functional Safety

BB LBISTSEL[1:0] | BIST scenario selection
00g: LBIST scenano 1/MBIST scenario 1
01g: LBIST scenarnio 2/MBIST scenario 1
10g: LBIST scenanio 3IMBIST scenario 1
11g: Prohibited
Faor details, see Section 33, Functional Safety

Tio2 Resered Set the value of valid area at the shipping.
1,0 STMSEL1, These bits select operating mode and startup area.
STMSELD ¥When FLMDQ pin is 0, the operating mode and startup area are selected

depending on the combination of the STMSEL1 and STMSELD. For detals, see
Section 3, Operating Mode.

R0O1AN7835EJ0100 Rev.1.00 Page 81 of 121



RH850/U2B Group Startup Application Note
425 OPBT4
Customer ID A authentication 1= necessary to program these data. When all bits of Customer 1D A are
all 17 ar all “07, the I} authenfication 15 pot necessary to program these data.
Access:  For sefing these data, ses the RHESIVUZS Group Flash Mamory Usars Manusi: Hardears.
Address:  <CSAK_bases + D3ED.
Value after resst:  Specified by the user
Valus af the shipping:  DCDC 0COBy (valk area)
Erased (nvald arsa)
Bt 3 30 29 28 7 26 25 24 23 22 2 20 1% 18 17 6
isovDoFLTW [rsovoocikse 'S9P [isovp|sovD | yecerw v | VOCCLKSEL [veoRL| _ vocHplvecto
(1] L[120] FLTEN DHOE | DLDE 1 (1:0] TEN E E
Malue aerreset: @17 o T ot oo™ ot oo o™ et o™ ot ot ot it ot an
RW. RW FRW RW FRW RW RW RW RW RW RW RW RW RW RW RW RW
Bt 15 14 13 12 10 z 5 7 5 5 4 3 2 1 o
WD
EVCCFLTW |EDVCCCLESEL |EDWCE EOVCC|EIVCC |, VDO2CLES CSDET|WDD2H | vDD2L
1] [:0] Fren| — | moe | woe [VORFETINEL g PR Ew | DE | oE
Malue aerreset: 17 o' o™ o oo™ o™ oo™ o™ ot o™ ot i o ™t ot oan™
RN R W AV RN W RW W RW RW RAM W AN RN AV AN RAY
Note 1. This value is dependent on the value in the fiash memory which is specified by the user.
Table 63.61 OPBT4 Contents (172)
Bit Position | Bit Mame Function
31,30 ISOVDDFLTW[1 | VMON configurations for ISOVDD
0] Select the minimum filtering width of digital noise filter.*!
20, 28 ISCVDDCLKSEL | VMON configurations fior IS0VDD
[1:0] Sedect a clock of the digital noise filter*!
a7 ISOVDDFLTEMN | VMON configurations for ISOVDD
Enable output filter for VMONOUT and VMOMNF
26 Resened Set the value of valid area at the shipping.
25 ISOVDDHDE VMON configurations for ISOVDD
SCVDD High voltage detection enable
24 IS0VDDLDE VMON configurations for ISOVDD
SOVDD Low voltage detection enable
23,22 VCCFLTWI1:0] | VMON configurations fior VCC

Select the minimum filkering width of digital noise filter.

21,20 VCCCLKSEL[1: | VMON configurations for VGG
o Sedect a clock of the digital noise filter
1| VCCFLTEN VMOM configurations for VICC
Enabde output fiter for VMONOUT and VIMONF.
1B Resened Set the value of valid area at the shipping.
17 VCCHDE VMON configurations for VCC
WCC High woltage detection enable.
16 VCCLDE VMON configurations for VICC
VCC Low voltage detection enable.
15, 14 EOVCCFLTWI[1: | VMON configurations for EOVCC
] Select the minimum filkering width of digital noise filter.
13,12 EOVCCCLKSEL] | VMON configurations for EQVCGC
1:0] Sedect a clock of the digital noise filter
ih EOVCCFLTEN VMON configurations for EQWCC

Enabde output fiter for VMONOUT and VMONF.
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Table 63.61

OPBET4 Contents (2/2)

Bit Position

Bit HName

Function

10

Reserved

Set the value of valid area at the shipping.

]

EVCCHDE

VMON configurations for EDVCC
EOWCC High woltage detection enable.

EMWCCLDE

VMON configurations for EDVCC
EOVCC Low woltage detection enable.

WDD2FLTWI1:0]

[For UZB24-FCCAJZB20-FCCUZB24/U2B20] VMON configurations fior
AWOVDDNSOVDD2

Select the minimum filkering width of digital noise filter.
[For UZB10-FCCA2BE-FCCAIZB100J2BA] Set the value of valid area at the

shipping.

54

WDD2CLKSEL
[1:0]

[For UZB24-FCCAJZB20-FCCUZB24/0J2B20] VMON configurations for
AWOVDDNSOVDD2

Select a clock of the digital noise filter

[For UZB10-FCCAZBE-FCCAZB100J2B6] Set the value of valid area at the

shipping.

VDD2ZFLTEMN

[For UZB24-FCCAJ2ZB20-FCCNUZB24/L2B20] VMON configurations fior
AWOVDDNSOVDD2

Enable cutput fiter for VMONOUT and VMOMF

[For UZB10-FCCA2BE-FCCAIZB100J2B6A] Set the value of valid area at the
shipping.

DSDETEN

VMON controd during DeepSTOP
D: VMON disable (STOP)
1: VMON continue

VDDIHDE

[For UZB24-FCCAJ2B20-FCCUZB24/U2B20] VMON configurations fior
AWOVDDNSOVDD2

AWOVDDNSOVDD2 High woltage detection enable.

[For UZB10-FCCAJZBE-FCCUZB1DVU2ZBE] Set the value of valid area at the

shipping.

VDDILDE

[For UZB24-FCCAJ2B20-FCCMUZB24/U2B20] VMON configurations fior
AWOVDDNSOVDD2

AWOVDDISOVDDZ2 Low voltage detection enable.

[For UZB10-FCCAIZBE-FCCAIZB10M2BA] Set the value of valid area at the

shipping.

Mote 1.

¥When using the SVR and VMOM functions with UZB-FCC, the VMOMN function may pick up the emor

excassive with the power supply voltage fluctuations in durng FBIST, depending on the VMOMN
configuration seftings. Please set the appropriate values to the VMON configuration.

For detanlz of these data, zee Section 13, Power Supply Voltage Monitor.
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Customer ID A authentication 1= necessary to program these data. When all bits of Customer ID & are
all 17 or all “07, the ID authenfication 15 not necessary to program these data.
Access:  For sefing these data, ses the RHESIVUZS Group Flash Memary Lisars Manual: Hardware.
Gddress: <05AK_base- + 036Gy
valus after resst  Specified by the user
valus at the shipping:  FFFF 3FCF, (valld ansa)
Erased (vald area)
BIE 3 30 9 28 i 26 25 24 23 22 21 20 15 ] 17 1=}
Valee aterreset 1T oA o7 oA ol T o AT @ ot AT ot ot Tt ot an™?

RN R R R R R R R RW  RW R R RN R R R R

BE 15 14 13 12 1 10 g B 7 6 5 4 3 2 1 0
o o o o '
— | = | = | = [FmacDTsRaM|STAC DRRAM | pue el | | — [ — | STACGTM
0] [1:0] - - [
Value aterreset 017 o T ot on o™ o

1™ [\l o™ oM w17 o™ 0¢7 1oT) L Iy
RAN: AW W RAY RW W RN W RW  RW RAN W AV AN AV
Mote 1.

RW RAN
This value is dependent on the value in the fash memory which is specified by the user.

Table 63.62 OPBTEG Contents

Bit Position | Bit Name Function
MNio 12 Reserved Set the value of valid area at the shipping.
1,10 STAC_DTSRAM | RAM Initialization Mode for DTSRAM.
[1:0] ¥0g: Disabled
01g: Prohibited
11g: Enabled
BE STAC_DPRAM] | RAM Initialization Mode for DPRAM
1:0] ¥0g: Disabled
01g: Prohibited
115: Enabled
7.6 STAC_DFE[1:0] | Ram Initialization Mode for DFE
¥0g: Disabled
01g: Prohibited
11g: Enabled
o2 Reserved Set the value of valid area at the shipping.
1,0 STAC_GTM[1:0) | RAM Initialization Mode for GTM.
¥0g: Disabled
01g: Prohibited
11g: Enabled

For detanls of these data, see Section 11, Reget Controller.
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RH850/U2B Group Startup Application Note
42.7 OPBT7

Customer ID A authentication 1= necessary to program these data. When all bits of Customer 1T A are
all “17 or all *07, the ID authenfication 15 pot necessary to program these data.

Access:  For sefing these data, se2 the RHESIVUZE Group Flash Memory User's Manual: Hardware.
Address;  <CSAK_base- + D3EC,
Value after resst:  Specified by the user

value af the shipping:  FFFF FFFF, [vald area)
Eraseg I:|"I'13|l:| area)

BIt A 30 29 28 T 25 25 24 23 22 21 20 19 18 17 16
L Lo 1 4 S0l L L4 bg=n] 104 D)
_ —  |sTac_ETHpIL uTAC__I?HUJH_ uTAC_.II?E:]'IL.LLD_ STAC_DFP[1D] uT.M?EHHD’- uTﬁ([]ﬁau 19 uTﬁ?ﬁau 1B
Valee after reset: 017 O o oA ant oot ot oAt ot ot oAt ot ot oot oAttt ant!

RN R R R R AW R R RW  RW RW R RN R R R AW

BIt 15 14 13 12 1 10 £ & 7 B 5 4 3 2 1 o
STAC_MSPIT | STAC _MSPIS | STAC_MSPBS | STAC MSPK | STAC _MSPIS | STAC _MSPIZ | STAC_MSPI | STAC_MSPID
[0 1] 0] 0] [70] [i-0] [0 [0
Value after reset 07 oM i o an o a1 o™ a1 o o g oM i 1o T L 'y B

RN RAW RW RN RW W RW R RW RW RN RW RAN RN AN R W
Mote 1. This value is dependent on the value in the fiash memory which is specified by the user.

Table 63.63 OPBTT Contents [1/2)

Bit Position | Bit Name Function
31,30 Resenesd Set the value of valid area at the shipping.
28,28 STAC_ETM[1:0] | RAM Initialization Mode for ETMED[RSWITCH)
*0g: Disabled
D1g: Prohibited
11g: Enabled
27, 28 STAC_EMU33S1[ | Ram zercing Initializaton Mode for EMU351
1:00 ¥Dg: Disabled
D1g: Prohibited
11 Enabled
25,24 STAC_EMU3S0[ | Ram zeroing Initializaton Mode for EML350
1:00 ¥Dg: Disabled
01g: Prohibited
11g: Enabled
23,22 STAC_DFP[1:0] | Ram zercing Initializaton Mode for DFP
¥Dg: Disabled
015: Prohibite
11g: Enabled
21,20 STAC_MMCA[1: | RAM Iniialization Mode for MMCA
o) ¥0g: Disabled
D1g: Prohibited
11g: Enabled
18, 13 STAC_MSPIB[1: | RAM Initialization Mode for MSPE.
o) ¥Dg: Disabled
01g: Prohibited
11g: Enabled
17, 18 STAC_MSPIB[1: | RAM Initialization Mode for MSPIS.
o) ¥0g: Disabled
D1g: Prohibited
11g: Enabled
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Startup Application Note

Table 63.63 OPBTT Contents [2/2)

Bit Position | Bit Name Function
15, 14 STAC_MSPIT[1: | RAM Initialization Mode for MSPIT.
o) ¥0g: Disabled
D1g: Prohibited
11g: Enabled
13,12 STAC_MSPIG[1: | RAM Initialization Mode for MSPIE.
o) *0g: Disabled
D1g: Prohibited
11g: Enabled
1.10 STAC_MSPIS[1: | RAM Initialization Mode for MSPIS.
o) ¥Dg: Disabled
D1g: Prohibited
11 Enabled
BB STAC_MSPH[1: | RAM Initialization Mode for M3PH.
o) ¥Dg: Disabled
D1g: Prohibited
11g: Enabled
T, G STAC_MSPI3[1: | RAM Initialization Mode for MSPI3.
o) ¥Dg: Disabled
015: Prohibite
11g: Enabled
5.4 STAC_MSPI2[1: | RAM Initialization Mode for MSPLZ.
o) ¥Dg: Disabled
01g: Prohibited
11g: Enabled
3.2 STAC_MSPIM[1: | RAM Indtialization Mode for MSPIT.
o) ¥Dg: Disabled
D1g: Prohibited
11g: Enabled
1.0 STAC_MSPID[1: | RAM Initialization Mode for MSPI.
o) ¥0g: Disabled
D1g: Prohibited
11g: Enabled

For details of these data, see Section 11, Reset Controller.
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428 OPBTS8
Customer ID A authentication is necessary to program these data. When all bits of Customer ITY A are
all “17 or all “07, the IT} authentication 15 not necessary to program these data.
Access:  For sefing these data, see the RHES0AUAE Group Fiash Memory Uisers Manual Hanware.
Address:  <CHAK_bases + 0300
Value after reast:  Specifed by the user
Value at the shipping:  Se= Table 53,50, Relation betwesn aach device type and the shipping valus of Opilon Byies [(2) (vald
area)
Erased (Invald area)
Bt 3 30 kil 8 27 26 25 24 23 2 21 kil 15 18 17 16
_ | = | _ |ewei_ssuemac r sl ies (oksst |cumar [T ET | ST foksEL_RrssajoxssL Russ
110 10 | &™| SEL I~ I~ aE | 1] 10
Value after reset: 017 AT oA Wi oo™ o oot Tt ot ot ot o [uT) U R 1) LT
W RAW R Ry R R RW i RW  Rw R Ry R R Ry R R
Bt 15 14 13 12 11 10 9 =] T -] ] 4 3 2 1 o
CKSEL_RHSB1||CKSEL_RHSED|| CKSEL_HRPW | _ _ _ _ — — CE?SSE& - — —
1] 1:0] M[1:09 ]
Valee ater reset: 017 AT T oA onT T @At ot ot oAt oAt ot oAt oA Wi on?
B RO R S R A R AW R B RAY R A B A B R
Mote 1. This value is dependent on the value in the flash memory which is specified by the user.
Table 63.64 OPBTS Contents (1/2)
Bit Position | Bit Name Function
Mo 20 Resered Set the value of valid area at the shipping.
2B, 27 ETHC1_IF_SEL[ | ETNC1 MIFEMIISGMIIFevMIl select
1:0] DO: MI
01: RMI
10: SGMI
11: RewMIl
26, 25 ETHCO_IF_SEL[ | ETNCO MIFRMIISGMIIReviIl select
1:0] DO: MI
D1: RMIl
10: SGMI
11: RewMIl
24 ATU_GTM_SEL | ATU, GTM select
D: ATU: disable, GTM: enable
1: ATLU: enable, GTM: disable
23 CKSEL_GTM Clock source select for GTM
1: CLKC_UHSB
D: CLKC_SBUS
22 CLMA1SEL Select chock monitor target for CLMA1
D: CLK_HSIOSC /20
1: CLK_WDT
21 ETHC1_UNIT_S | ETNC1 TSMNESRSWITCH select
EL D: TSMES
1: REWITCH
20 ETHCO_UNIT_S | ETNCO TSMESRSWITCH select
EL D: TSMES
1: REWITCH
18, 18 CHSEL_RHSB3| | CLE_RHSB_C3 frequency setting bit
1:0] 11: CLKC_HSE (B0MHz)
10: CLKC_UHSB (180MHz)
01: Setting prohibited
DD: CLKC_CPU (400MHz)
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Table 63.64 OPBTS Contents (2/2)

Bit Position

Bit Name

Function

17, 18

CKSEL_RHSBI[
1:0]

CLE_RHSB_C2 frequency setting bit
11: CLKC_HSB (BOMHz)
10: CLKC_UHSE (180MHz)
01: Setting prohibited
0D: CLKC_CPU (400MHz)

15, 14

CKSEL_RHSB1]
1:0]

CLE_RHSB_C1 frequency setting bit
11: CLKC_HSB (BOMHz)
10: CLKC_UHSB (160MHz)
01: Setting prohibited
00: CLKC_CPU (400MHz)

13,12

CKSEL_RHSEQ]
1:0]

CLE_RHSB_CO frequency setting bit
11: CLKC_HSB (80MHz)
10: CLKC_UHSE (180MHz)
01: Setting prohibited
0D: CLKC_CPU (400MHz)

11t 10

CKSEL_HRPW
M1-0]

Clock source select for HR-PYWM
11: CLKC_HSB

Set when HRPWM is used with TSG3
10: CLKC_UHSB  Setwhen HRPWM is used with 180MHz GTM
Ox: CLEC_SBUS  Set when HRPWM is used with 200MHz GTM

B4

Reserved

Set the value of valid area at the shipping.

CKSEL_S5CG1

QOPBT Clock source select for DFP
1: 55CG1
0: 55CG

200

Reserved

Set the value of valid area at the shipping.
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Note

RH850/U2B Group Startup Application
Customer ID A authentication 1= necessary to program these data. When all bits of Customer ID A are
all “17” gr all “07, the ID} authentication 15 pot necessary to program these data.

&ccess.  For seting these data, see the RHESOA2E Group Fiash Memary Liser's Manual Harwaie.
Address:  <CSAK_bases + 0304,
Value aftar resst:  Specified by the user
value at the shipping:  Ses Table £3.43, Relation betwesn each device fyps and the shipping value of Opiion Bytes (1) (vald
area)
Erased (lnvalld area)
BE 3 30 9 2 27 25 a5 24 23 2 2 20 1% 18 17 16
pE4_D|PE3_p|PEz_D[PE1_D[PED D
— — — — — — — — — — — |CLS_DI| CLs | CLS CLS |CLS DI
g | s | ms| Dis| s
Value aterreset: 0T AT 0T AT OA” o [T R ) I [T B Y T WL L T3 LY 1" L o T IO 1 ' B
BN R Fiw AW RN W RW W AW  RW RAM Rw A B AV RN R
Bt 15 14 13 12 10 z & T ] 5 4 3 2 1 0
_ _ PES | PE4_ | PE3_ | PE2_ | PE1_ | PED_ _ _ — - — —_ _ —_
HVE E | HVE E | HVE E
Value aterreset: 7 T T oA AT o ot o o oA ot ot ot T Tt ant!
B R B A RN AW R R AW RW R R A B A R AW
Mote 1. This walue is dependent on the value in the flash memory which is specified by the user.

Table 63.65 OPBTY Contents (172)

Bit Position | Bit Mame

Function

M o 21 Reseresd

Set the value of valid area at the shipping.

20 FE4_DCLS_DIS

[For UZB24-FCCAUZB20-FCCASZB 240 2B20]
PE4 DCLS Disable bit
D: DLLS Enabled
1: DCLS Disabled
[For U2B10-FCCAUZBE-FCCAUZB10/U2BE) Set the value of valid area at the
shipping

FE3_DCLS_DIS

[For U2ZB24-FCCU2B24]
PE3 DCLS Disable bit
D: DCLS Enabled
1: DLLS Disabled
[For UZB20-FCCAU2B10-FCC2BS-FCC/UZB2Z0MU2E10/U2B8] Sat the value
of valid area at the shipping.

PE2_DCLS_DIS

[For UZB24-FCC/UZBH-FCCAIZB 10-FCCUZB24NU2B20/U2810]
PE2 DCLS Disable bit

D: DLLS Enabled

1: DCLS Disabled
[For UZBE-FCCAJZBE] Set the valee of valid anea at the shipping.

17 PE1_DCLS_DIS

PE1 DCLS Disable bit
0: OCLS Enabled
1: DCLS Disabled

PE0_DCLS_DIS

PED DCLS Disable bit
D: DCLS Enabled
1: DCLS Disabled

Resenesd

Set the value of valid area at the shipping.

PES_HVE

[For UZB24-FCCA2B2D-FCCUZB24002620]
PES Hypervisor Enable
0: Hypervisor Disabled
1: Hypervisor Enabled
[For UZB10-FCC/UZBE-FCCAJZB1002ZBE] Set the value of valid area at the

shipping
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Table 63.65 OPBTY Contents [2/2)

Bit Position

Bit MName

Function

12

FE4_HVE

[For UZB24-FCC2B20-FCCUZE24J2B20]
PE4 Hypenvisor Enable
0: Hypervisor Disabled
1: Hypervisor Enabled
[For UZB10-FCCAZBE-FCCUZB10VU2ZEE] Set the value of valid area at the
shipping

FE3_HVE

[For UZB24-FCCAU2B20-FCCUZB10-FCCZB240U2B20/U2810]
PE3 Hypervisor Enable

0: Hypervisor Disabled

1: Hypervisor Enabled
[For UZBE-FCCAJZBE] Set the value of valid area at the shipping.

FEZ_HVE

PEZ Hypenvisor Enable
0: Hypervisor Disabled
1: Hypervisor Enabled

FE1_HVE

PE1 Hypenvisor Enable
0: Hypervisor Disabled
1: Hypervisor Enabled

FED_HVE

PED Hypensisor Enable
0: Hypervisor Disabled
1: Hypervisor Enabled

Tio0

Resered

St the value of valid area at the shipping.
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Note

4.2.10 OPBT10

Customer ID A authentication i= necessary to program thesze data. When all bits of Customer ITY A are

all “17 or all “07, the IT} authentication 15 mot necessary to program these data.

Access.  For sefling these data, see the RHBS0AU2E Group Fiash Memary Uisers Manual Hanware.
Address:  <CSAK_base- + D3CEy
Value aftar reast:  Specifed by the user

valus at tha shipping:

FSFD Z5EE, (valld arza)
Erased (Invalld area)

Bt 3 E 29 28 a7 26 25 24 23 22 21 20 19 [:] 17 16
MOSC |
— — — |EmoE] — MOSC_FREGE] — |vosc_amP sEL_apo| —  [MOSCc_AMP_SEL B[O
INPUT
Valee afterresel: 017 o o7 o oot ot @™ ot oo o oot w1t ot oot ot oam’
RW. RAW RW RW RW A®RW RW RW RW RW RW RW RW FRW RW RW RW
BIL 13 14 13 12 11 10 9 g T g ] 4 3 2 1 0
MOSC | MOS0
MOSC_CAP_SEL[30] — |mMosc RD sEL ApRT)| — |MoSc RD SEL B0l — — | _zHT=|_sHTs
TBY_A|TEY S
Valee afterresel: 017 DT @17 T oonT o ot @™ ot oo o oot @t ot oot ottoam’
B RO R S R A RN AW W RW RAY R A B A B R
Mote 1. This value is dependent on the value in the fiash memory which is specified by the user.

Table 63.66 OPBT10 Contents (172}

Bit Position | Bit Name Function
Mo 20 Resered Set the value of valid area at the shipping.
28 MOSC_EXCLEI | Main O5C input clock select.
NPUT 0: Direct clock input to X1 (EXCLE mode). Main OSC amplifier is disabled.
1: Momal crystal oscllation. Main OSC amplifier is enabled
7 Resered Set the value of valid area at the shipping.
26 to 24 MOSC_FREQ2- | Main oscllation frequency selection bit
0] Fb011:40MHz
Fb010:-24MHz
Fb001:2DMHz
¥bD00-16MHz
Fbla-ZEMHz
23 Resened Set the value of valid area at the shipping.
22 to 20 MOSC_AMP_S5 | Main O5C timming configuration
EL_A[2:0] These bits control OSC drivability during oscillation destabilization.
18 Resered Set the value of valid area at the shipping.
1B 1o 16 MOSC_AMP_S5 | Main O5C timming configuration
EL_B[20] These bits control OSC drivability during oscillation stabdization.
15to 12 MOSC_CAP_SE | Main O5C timming configuration
L[2:0] These bits control internal capacitance.
i Resened Set the value of valid area at the shipping.
Dtad MOSC_RD_SEL | Main O5C tnmming configuration
_A[Z:0] These bits control Damping resistor during oscillation destabilization.
T Resered St the value of valid area at the shipping.
Gio4 MOSC_RD_SEL | Main O5C timming configuration
_B[2:0] These bits control Damping resistor during oscllation stabilization.
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Table 63.66 OPBT10 Contents (2/2)

Bit Position | Bit Name Function
3.2 Resenved Set the value of valid area at the shipping.
1 MOSC_SHTSTB | Main OSC timming configuration
Y_A This bit controls OSC drivabiity during oscillation destabidization.
MOSC_SHTSTBY_A must be set to 1
o MOSC_SHTSTB | Main OSC timming configuration
Y_B This bit controls OSC drivabiity during oscillation stablization.
MOSC_SHTSTBY_B must be sat to 0.

For details of theze data, zee Section 66.2.2, Input Voltage Characteristics and Section 66.3.4,
Clock Timing.
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4.2.11 OPBT11

Customer ID A authentication 1= necessary to program these data. When all bits of Customer 1D A are
all “17 or all “07, the IT} authentication 15 pot necessary to program these data.

Table 63.67 OPBT11 Contents

Access.  For sefing these data, ses the RHESOAZE Group Fiash Memory Uiser's Manwal: Hamware.
Address:  <CSAK_bases + 0300,
Value after resst:  Specified by the user
Valus af the shipping:  EFFF FFFFy (valld area)
Erased (Invalld area)
Bt 3 30 29 23 7 25 25 24 23 2 2 0 1% 15 17 &
=
CHDWMD{1:0] [ — E,Ef[ — - — - — - — - — — — —
Valee aterreset: 017 047 o™ o™ on™ o™ on™ o™ o o™ o ot o™ ot ot oan”
R R R AN R W RW RW RW RW RAN RW RAN RN AN R RN
Bt 15 14 13 12 10 g g T ] ] 4 3 2 1 D
Value aterreset: 017 DAY BT oA odTt @t ot o ot o oAt odT oAt T ot ot
RN R R AN R W RW R RW RW RAN R RAY RN RAN R R
Note 1. This value

= dependent on the value in the flash memory which is specified by the user.

Bit Position | Bit Mame Function
31,30 CKDIWMD[1:0] | Products of CPU Frequency & CPU System Clock Setting
[z - 240 MHz
10g: 320 MHz
11g- 400 MHz
28 Reserved St the value of valid area at the shipping.
28 STARTUPPLL Start Up of Main OSC and PLL after reset released except DeepSTOP Reset
This setting has no effect in Senal Programming Mode.
0: Main O5C and PLL are enabled
1: Main O5C and PLL are disabled
T Resened Siet the value of valid area at the shipping.

For detanls of these data, see Section 15, Clock Controller.
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4.2.12 OPBT12

Valwe after reset:

Customer ID A authentication 1= necessary to program these data. When all bits of Customer IT} A are
all 17 or all *07, the ID authentication 15 not necessary to program these data.

BACCess;
Address;

walus after reast:
Value af the shipping:

For sefting these data, ses the RHES0UZE Group Fiash Memory User's Manual: Harware.
<CSAK_base + D300y
Specified by the user

FFFF FFFDy {valld area)
Erased (Invalld area)

Value after reset:

BE 3 30 9 28 7 25 25 24 23 22 2 20 18 g 17 &
o™ o oo™ o™ oon® o™ o™ o™ o o™ o™ "t ot o™ ot o™
R RAW W R RW RW RAW W RW RW RAN RW AN R AN RN RAN
BE 15 14 3 12 10 5 g T & - 4 3 2 1 o
— — — — — — — — — — — — — — | mapmoDE[ o)
UL Ty L [T I o 5 L T L T Y L L T L+ L s T LY " N 1) L T
RN RAW R R RW R RW W RW RW RAN RW AN R AN RAN RAN
Mote 1.  This value is dependent on the value in the fiash memory which is specified by the user.
Table 63.68 OPBT12 Contents
Bit Position | Bit Name Function
N2 Reserved Set the value of valid area at the shipping.
1,0 MAPMODE[1:0]

Code Flash Memory Mapping Mode Select
00g: Double Map Mode.
D01g: Single Map Mode.
10g: setting prohibited.
1 g: setting prohibited
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4.2.13 OPBT13

Startup Application Note

Customer ID A authentication 1= necessary to program these data. When all bits of Customer ID A are
all “17 or all *07, the ID authenfication 15 pot necessary to program these data.

Lccess.  For seting these data, see the RHESOUAE Group Fiash Memany Liser's Manual Hardwaie.
Address:  <CSAK_bases + 0304y
Value aftar resst:  Specified by the user
value at the shipping:  FFFF FFFEF, (vald area)
Erased (lnvald area)

Bt 3 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Valee aterreset 017 DT o7 o @™ o o?oo@tt o o odTooanT o oo ot ot oAt T oot oan

RN R R R R W R R RW  RW RW R RN R R R R

Bt 15 14 13 12 11 12 9 g T =] B 4 3 2 1 O
_ _ _ _ _ _ _ _ _ _ _ _ __ |DBMAP|DEMAR DEMAPR
SW2 | W1 | WD
Valee aterreset 017 o7 oT o @™ o o oM oo oo ot T ot onT o ot an”

FW. RAW RW RW RW A®AW RW =RW RW RW RW RW RW BRW RW RW RW

Mote 1. This value is dependent on the value in the flash memory which is specified by the user.

Table 63.69 OPBT13 Contents

Bit Position | Bit Name Function

N3 Resened Set the value of valid area at the shipping.

2 DEMAPSW2 [For UZB24-FCCAZBI0-FCCAZE24/U2E20] Double Map Mode Switching of
Cluster 2

0: Bank F is mapped in valid area.
1: Bank E is mapped in valid area
[For UZB10-FCCAI2BE-FCCAIZB100J2BE] Set the value of valid area at the
shipping
1 DBEMAPSW [For UZB24-FCCAJ2B20-FCCMUZB 10-FCCAIZB2402620/U26 10] Double Map
Mode Switching of Chuster 1
0: Bank D' is mapped in valid area.
1: Bank C is mapped in valid area.
[For UZBE-FCCAJ2ZBE] Set the valwe of valid area at the shipping.

0 DBEMAPSYWD Diouble Map Mode Switching of Cluster 0
0: Bank B is mapped in valid area
1: Bank A is mapped in valid area
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4.2.14 OPBT14

Customer ID A authentication 1= necessary to program these data. When all btz of Customer 1D} A are
all 17 or all *07, the ID authenfication 15 not necessary to program these data.

Access.  For sefling these data, sca the RHESOUAE Group Fiash Memony User's Manual Haniware.
Address;  <CSAK_base- + D306
value after resst  Specified by the user

Value at the shipping:  Ses Table £3.51, Relation betwesn aach device type and the shipping value of Cipilon Byfes [3) (vald
area)
Erased (inwvald area)

B 30 29 23 ) 25 28 24 23 2 21 0 15 18 17 16

—_ — — —_ —_ — — — SCMIID_PICMTSEL[T-D)

Value aterreset O o oM o7 @ o an o1 @ oot ot ot oAt o ot oan”!
RW. RW RW RW FRW RW RW RW RW RW RW RW RW RW RW RW RW

BE 15 14 13 12 11 10 z ] 7 6 5 4 3 2 1 0
SEMID|SEMID

_ _ _ _ _ _ _ _ _ _ _ _ _ _ | scwmm_rsrc

POL_IN|POL M REN[1:0]
VOTH | V_RX

Value aterreset O O oM o7 @At oA @ ot o4t oAt oAt ot oAt o oot oan!

R RO Ry R R R RW AW RW  RW Ry R L R R R Ry
Mote 1. This value is dependent on the value in the flash memory which is specified by the user.

Table 63.70 OPBT14 Contents (1/2)

Bit Position | Bit Mame Function

Mo 24 Feserved Set the value of valid area at the shipping.

23t 16 SGMIID_PICNT | Phase Interporator Control Select of SGMIND
SEL[F:0] bit[f] Prevention of High frequency Jitter tolerance degradation
0: OFF

1: ON

bitffi:5] Setting of frequency deviation{UDCNTF)
D0g:200ppm

015:800ppm

10g:8700ppm

11g:8000ppm

bit{4:3] Seiting of frequency detection loop counter{UDCNTPF)
D0g: 2

Dig: 4

10g: B

Mg:18

bit[2:0] Seiting of phase detect counter

DO0g: B

D01g:10

010g:12

D11g:14

100g:18

101:13

110g220

111g:22

151 11 Reserved Set the value of valid area at the shipping.

10 SGMID_POL_IN | SGMIO transmitter polarity inversion (U2B-FCC(U2B24/U2820 Mode Y UZE24/
V_TH U2B20)

0: Polarity of ETHD_SG_TXD_P/ETHO_SG TXD_N pin is nverted.

1: Polarity of ETHD_S5_TXD_F/ETHI_SG_TXD_N pin is not inverted
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RH850/U2B Group Startup Application Note

Table 63.70 OPBT14 Contents (2/2)

Bit Position | Bit Mame Function
B SGMIID_POL_IN | SGMIID receiver polarity inversion (U2B-FCC{U2B24/UZB20 Mode)U2B24/
V_RX U2B20)

0: Polarity of ETHO_SG_RXD_P/ETHI_SG RXD_N pin is inverted.
1: Polarity of ETHI_SG_R¥D_F/ETHI_SG_RAXD_N pin is not inverted

Bin2 Reserved Set the value of valid area at the shipping.
1.0 SGMIID_RISRC | SGMIID receiver termination selechors
REM[1:0] 00g: Hi-Z

01g: Setting prohibited

10g: 50ohm + 50chm between ETHD_SG_RXD_P and ETHO_SG_RXD_N
pins (OC coupled)

11g: 50chm to Ve (AC coupled with IEEES02_3-2015 compliant capacitor)
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4.2.15 OPBT15

Customer ID A authentication 1= necessary to program these data. When all bits of Customer 1D A are
all “17 or all *07, the ID authentication 15 not necessary to program these data.

&ccess.  For seling these data, ses the RHESOUAE Group Fiash Memary Liser's Manual Hardware.
Address: <C5AK base- + 0300,
Value after resst:  Specified by the user
value at the shipping:  Ses Table £3.51, Relation betwesn each device type and the shipping valus of Opiion Bytes [3) (vald
ared)
Erased (invaild area)

Bt 3 30 29 23 a7 25 25 24 23 22 21 20 19 18 17 16

— | = | = - | = — | = SGMIN_PICNTSELT0)

Valee aterreset O 04 O o4 on oo adt oot oot oAt oA ot oA oM o1t an”
AW RW FRW RW RW RW RW RW RW RW RW RW RW RW RW RW  RW

Bt 15 14 13 12 1 10 z & 7 g 5 4 3 z 1 o
SEMIN |SEMI
_ _ _ _ _ _ _ _ _ _ _ _ _ _ | seMin_RISRC
POL_IN|POL_IN REN[1:0]
WTK | V_RX
Valee aterreset: O 04 O o4 on oot adt oot ot oAt oAt T oA oM oot ot

RN R R R R AW R R RW  RW RW R RN R R R AW
Mote 1. This value is dependent on the value in the flash memory which is specified by the user.

Table 63.71 OPBT15 Contents (1/2)

Bit Position | Bit Mame Function

MNio24 Resered Set the value of valid area at the shipping.

2310 16 SGMII_PICNT | Phase Interporator Control Select of SGMIN
SEL[T:0] bit[f] Prevention of High frequency Jitter tolerance degradation
0: OFF

1: ON

bit]f:5] Setting of frequency deviation (UDCNTF)
00g:200ppm

015:800ppm

10g:8700ppm

11g-8000ppm

bitf4:3] Setting of frequency detection loop counter (UDCNTPF)
D0g: 2

Oig: 4

10g: 8

Mg:18

bit[2:0] Setting of phase detect counter

DODg: B

DO1g:10

01012

OD11g:14

100g:18

10118

1M0g20

Mig:22

151 11 Resenesd Set the value of valid area at the shipping.

10 SGMIN_POL_IN | SEMIT transmitter polarity inversion (U2B-FCC(U2B24/U2820 Mode)UZE24/
V_TX UIZE20)

0: Polarity of ETH1_SG_TXD_P/ETH1_SG_TXD_N pin is nverted.

1: Polarity of ETH1_SG_TXD_P/ETH1_SG_TXD_N pin fs not inverted
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Table 63.71 OPBT15 Contents (2/2)

Bit Position | Bit Mame Function
B SGMII_POL_IN | SGMII receiver polarity inversion (U2B-FCC{U2B24/UZB20 Mode)U2B24/
V_RX U2B20)

0: Polarity of ETH1_SG_RXD_P/ETH1_SG_RXD_N pin is inverted.
1: Polarity of ETH1_S6_RA¥D_F/ETHI_SG_RXD_N pin is not inverted

Bin2 Reserved Set the value of valid area at the shipping.
1.0 SGMINM_RISRC | SGMII receiver termination selectors
REM[1:0] 00g: Hi-Z

01g: Setting prohibited

10g: 50ohm + 50chm between ETH1_SG_RXD_P and ETH1_SG_RXD_N
pins (OC coupled)

11g: 50chm to Ve (AC coupled with IEEES02_3-2015 compliant capacitor)
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RH850/U2B Group

Startup Application

Note

4.2.16 OPBT16

Customer ID A authentication iz necessary to program these data. When all bits of Customer ID} A are

all “17 or all “07, the IT} authentication 15 mot necessary to program these data.
Access.  For seling these data, see the RHES0UAE Group Fiash Memory Uisers Manual Harware.
Address: <05AK_base- + D3ED.
Value after resst:  Specified by the user

valus at the shipping:

T4FF FF10y [vall area)
Eras=d I:H'Elﬂ areaj

Bt # 30 29 28 a7 25 25 24 23 22 21 20 19 18 17 16
SE_E'E“ — SYRAJPRISRISD) — SVRAJDTH[ZD] — SVRAJDTPD]
Value ater reset 017 o " i’ o™ w1 o o™ i1 i [ TR L L o " wi? a7
B R B S RN A R AW R B AN R S B AN RN R
Bt 15 14 13 12 1 10 5 & T -] 5 4 3 2 1 D
- — — — — - — - SWRADMNSMP{7T0]
Valee aterreset: 017 0477 T o4 onT oY ot onT ot oM oAt ot ot T oMt ant!
RN R R RAN R W RW W RW RW RANY RW AN RAN RAN R RN
MNote 1. This value is dependent on the value in the fiash memory which is specified by the user.
Table 63.72 OPBT16 Contents
Bit Position | Bit Mame Function
£h| SVREMNABLE SVR Enable setting
0: Disabled (default)
1: Enabled
CAUTION
Make sure that the all SVR parameters to be set to OPBT18-23, 25 and 28 are
comect before enabling SVR. Ctherwise, the output woltage of Power MOSFET
may be unintentional value.
a0 Resenved Set the value of valid area at the shipping.
20 to 24 SVRAJPRDSR[ | SVR Adjusting skew rate (drive ability)
5:0]
23 Resened Set the value of valid area at the shipping.
2202 SVRAJDTN[2:0] | 5VR Adjusting dead time of Lo-side-OFF-=Hi-side:OM.
18 Resened Set the value of valid area at the shipping.
1Bio 18 SVRAJODTP[Z:0] | VR Adjusting dead time of Hi-side:OFF-=Lo-side:OM.
158 Reserved Set the value of valid area at the shipping.
Twd SVRADMNSMP]T: | SVR ADC Sampling ime
0]

For detail= of these data, see Section 12, Power Supply Circuit.
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Startup Application

Note

4.2.17 OPBT17

1=
Address: <0G3AK base- + D344
Value aftar resst  Specified by the user

Valus at the shipping:

FS8A FCFCy, (vl

1d area)

Erased (Invalld area)

", the ID authenfication 1s not necessary to program these data.

Customer ID & authentication iz necessary to program thesze data. When all bits of Customer IT A are
all “17 or all 0

For sefling these data, se2 the RHESOUAE Group Flash Memory User's Manuall Harware.

Table 63.73 OPBTAT Contents

Bt # 30 29 28 27 26 25 24 23 22 21 20 19 18 17 &
SVRADTHRESHE[TD) SVAADTHRESH[T:N

Walue after reset: 01 10T B 1 I+ ') I T R 4 B U Y 1 A ' W 4 0 LY 1 L 1) L 1y | Wil on?
R RO R Y R =W RN AW R B RAY R A R A B S

Bt 15 14 3 12 10 5 g T -] 5 4 3 2 1 o

_ _ |svemimskmen| _ |sveFswsoDE
SNRMAXDUTY7] U TY]I:O] [1:0]
Value after reset: 17 Qi o Wi o™ o [T R a1 Wi o Wit ! | Wi ot
R RO R Y R =W RN AW R B RAY R A R A B S
MNote 1.  This value is dependent on the value in the fiash memory which is specified by the user.

Bit Position | Bit Name Function

3to24 SVRADTHRESHE[T:0] SVR ADC conversion completion state setting
231 18 SVRADTHRESH[ 0] SVR ADC sampling start state sefting.

15 & SVRMAXDUTYTT:0] SVR Maximum on-duty setting.

7.6 Resened Set the value of valid area at the shipping.
5.4 SVRMINSKIPDUTY[1:0] | SVR Skip minimum pulse setfing.

3.2 Resaned Set the value of valid area at the shipping.
1,0 SVRFSWMODE[1:0] SVR Switching frequency setfing.

For details of these data, see Section 12, Power Supply Circuit.
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RH850/U2B Group
4.2.18 OPBT18

Startup Application Note

Customer ID A authentication 1= necessary to program these data. When all bits of Customer IT} A are
all 17 or all *07, the ID authentication 15 not necessary to program these data.

Access.  For sefling these data, see the RHES0AUAE Group Fiash Memory Uiser's Manual Hanware.
Address: <05AK base- + 03EG,
value after resst  Specified by the user
Vabue af the shipping:  C265 C1CEy (valk area)
Erased {Invalld area)

BE A 30 X 23 i 26 25 24 23 2 21 20 19 18 17 16

- | - SVRKIVSCLI13:0]

Value after reset: 01 o o ot oo™ ot oot T ot T ot ot o ot ot an™

RW. RW RW RW RW ARW RW A®RW RW RW RW RW RW RW RW RW RW

BiE 15 14 13 12 1 11 g & 7 & 3 4 3 2 1 0
— | = SVRKPVSCL[13:0]
Valee atterreset 17 O o7 01T onT ot o ofT @t oAt oAt oAt o ot ot oan”

RN R R R RW R RW W RW  RW RAN R A R A RN Ay
Mote 1. This value is dependent on the value in the fizsh memory which is specified by the user.

Table 63.74 OPBT18 Contents

Bit Position | Bit Name Function

31, 30 Resened Set the value of valid area at the shipping.
20 to 16 SVREKIVSCL[13:0] SR Scaled Kl value of VPID

15, 14 Resered Set the value of valid area at the shipping.
1300 SVRKPWSCL[13:0] SR Scaled KIP valee of VPID.

For details of these data, see Section 12, Power Supply Circuit.
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Startup Application

Note

4.2.19 OPBT19

Bt 3 30 X

BAoress:

Address:;

Value aftar reast
value at the shipping:

Specified by the wser

Erased (Invald area)

28 ar 25

FFFF C203, (valld ara3)

25 22 23 22 21

Customer ID A authentication is necessary to program these data. When all bits of Customer ID A are
all “17 or all “07, the IT} authentication 15 mot necessary to program these data.

For sefiing these data, see the RHESOUZE Group Fiash Memony User's Manual: Hartware.
<CHAK_base- + DIECy

1] 18 ] 17 &
Valee aterreset: 017 0477 T ot ot oY ot onT ot oM oA ot oAt ot oMt ot
R RAW RW RAN RN W RW W RW RW RANY RW AN RAN RAN R RN
Bt 15 14 13 12 11 10 g g 7 & H 4 3 2 1 b
— — SWRKDWSCL[1 2]
Valee aterreset: 017 0T BT oA ot T ot onT ot oM oAt ot oAt T oMt ot
R RAwW RW RAY R W RW W RW RW A R A RN RAN R R
MNote 1. This value is dependent on the value in the fiash memory which is specified by the user.
Table 63.75 OPBT19 Contents
Bit Position | Bit Name Function
i 14 Resered Set the value of valid area at the shipping.
1300 SVRKDVSCL[13:0] SVR Scaled KD value of VPID

For details of these data, see Section 12, Power Supply Circuit.
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4.2.20 OPBT20

Customer ID A authentication 1= necessary to program these data. When all bits of Customer 1D A are
all “17 or all *07, the ID authenfication 15 pot necessary to program these data.

Access:  For sefing these data, ses the RHESOAUIZE Group Fiash Memory Uiser's Manual: Harware.
Address:  <CSAK_bases + 03FD
value after resst  Specified by the user

Valus af the shipping:  CBE3 FFEF, (vald area)
Erased (Invalld area)

BE 3 30 25 o 77 X% 35 24 213 B A 0 19 18 17 15
AE LE: — SVRAJPROSRB[SD] — SVRAJDTNE[21] — SVRAJDTPEE:O]
Value aer reset: 17 D7 1T o on® o an® ot ot o oAt it o ot o aon

RW. RW RW RW RW A®RW RW =RW RW RW RW RW RW RW RW RW RW

Bt 15 14 13 12 11 10 o g 7 -] 5 4 3 2 1 o

— | = - | = - | = — | = SVRADMSMPS[T-I]

Value ater resel: 17 AT I w7 oo oot ot oM [T N A L ™% L T LR | Wit ot
RW. RW RW RW RW AW RW RW RW RW RW RW RW RW RW RW RWwW

Mote 1. This value is dependent on the value in the fiash memory which is specified by the user.

Table 63.76 OPBT20 Contents

Bit Position | Bit Name Function

i SVREMABLER Program inverted value of SWVREMABLE.

30 Resered Set the value of valid area at the shipping.
20t 24 SVRAJPRDSRB[E:0] Program inverted value of SVRAJPROSRIE:D]
23 Reserved Set the value of valid area at the shipping.

22 o 20 SVRAJDTNE[Z:0] Program inverted value of SWVRAJOTN[2:0].
18 Reserved Set the value of valid area at the shipping.
1Bio 18 SVRAJDTPBZ0] Program inverted value of SWVRAJOTP[2:0).
158 Resened Set the value of valid area at the shipping.
Tl SVRADMSMPB[T0] Program inverted value of SVRADNSMP[7:0].

For detanlz of these data, zee Section 12, Power Supply Circuit.
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4.2.21 OPBT21

Customer ID A authentication is necessary to program these data. When all bits of Customer ITY A are
all “17 or all “07, the IT} authentication 15 mot necessary to program these data.

Access.  For sefing these data, see the RHES0UAE Group Flash Memory Lisers Manual Hanware.
Address:  <CSAK_base- + 03Fdy
Value after resst:  Specifed by the user
vabue af the shipping: D555 [3CFy (valk area)
Erased (invalld area)

Bt 3 30 2 28 ar 25 25 22 23 22 21 0 19 18 17 16

SVRADTHRESHEE{T0] SVRADTHRESHE{T0]

o1y L L T an I T B T L . Y T ML 1L N T LY " ML L T
FW. RAW RW RW RW A®AW RW RW RW RW RW RW RW RW RW RW RW

Walue after reset: O

Bt 15 14 13 12 i 10 z & T & 5 4 3 2 1 0
o = =
o - } _ | _ [|svEmmnskeo| _ |svRFswsoDE
EVRMAXDUTYE 0] ITYB[1:01 B[1:0)
Value aterreset: 17 04T oMY o oM o ot oM o oA oY T ot ot oY oRt!

RN R R Ay R W RW W RW RW A R A RN RAN RN R
Note 1. This value is dependent on the value in the fiash memory which is specified by the user.

Table 63.77 OPBT21 Contents

Bit Position | Bit Name Function

Nio24 SVRADTHRESHEE [7:0] | Program inveried value of SWVRADTHRESHE[T:0].
23t 18 SVRADTHRESHB [740] Program inverted value of SVRADTHRESH[7:0].
1508 SVRMAXDUTYB[T:0] Program inverted value of SWRMAXDUTY]7-0)

7.6 Reserved Set the value of valid area at the shipping.

54 SVRMINSKIFDUTYE [1:0] | Program inverted value of SVEMINSKIPDUTYT1:0]
3,2 Reserved Set the value of valid area at the shipping.

1.0 SVRFSWMODEE [1:0] Program inverted value of SWRFSVWMODE]1:0]

For details of these data, see Section 12, Power Supply Circuit.
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4.2.22 OPBT22

Customer ID A authentication 1= necessary to program these data. When all bits of Customer 1D 4 are
all “17 or all “07, the ID authenfication 15 not necessary to program these data.

Lccess.  For s2fing these data, see the RHESOQUAE Group Fiash Memary Uiser's Manual Haroware.
Address:  <CSAK_bases + 03FEy
value after rasst  Specified by the user

Value at tha shipping: FD34 FE3, (valld area)
Erased (Invaild area)

BiE 31 30 79 23 - S 24 23 oz 2 20 19 18 17 16
— | = SVRKNWSCLB[13:0]
Valeatermeet 017 07 0T 01T o™ ot A o @t o ot Wt ot ot ot ot

R R R R R R R R RW  RW R R RN R R R R

BE 15 14 13 12 11 12 g B 7 6 5 4 3 2 1 L
- | = SVRKPVECLE[13:0]
Value aer reset: 17 D7 1T o o™ o an? o oot o™ oM it oA o o an™

RW. RW RW RW RW BARW RW =RW RW RW RW RW RW RW RW RW RW

Mote 1.  This value is dependent on the value in the fiash memory which is specified by the user.

Table 63.78 OPBT22 Contents

Bit Position | Bit Name Funetion

31,30 Reserved Set the value of valid area at the shipping.
2010 18 SVRKNSCLB[13:0] Program inverted value of SVRKIVSCL[13:0]
15, 14 Reserved Set the value of valid area at the shipping.
130D SVRKPVSCLE[1310] Program inverted valuee of SWRKPWVSCL[12:0].

For details of these data, see Section 12, Power Supply Circuit.
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Startup Application Note

4.2.23 OPBT23

Bt 3 30 29

Acoess:

Address:

Valus after reast:
Walue at the shipping:

For seffing these data, ses the RHESOUAE Group Fiash Memary User's Manual” Harware.

=C5AK_base= + 03FCy
Speciiied by the user

FFFF FOFCy (valld area)
Erased (invalld area)

Customer ID A authentication 1 necessary to program these data. When all bits of Customer ID A are
all “17 gr all “07, the ID} authentication 15 not necessary to program these data.

Value aterreset 017 AT oA

Vale aterreset 017 AT oY

MNote 1. This value is dependent on the value in the fiash memory which is specified by the user.

3 27 2% 35 24 23 2 B 20 15 1 17 &

M G G G G G L G R R T R

RW RW RW RW RW RW FRW RW RW RW RW RW RW RW RW RW AW

BIE 15 4 13 12 1 10 0 ] 7 & 5 4 3 2 1 0
— | = SVRKDVSCLE[13:0]

M O G G G G L G O A G R

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW AW

Table 63.79 OPBT23 Contents
Bit Position | Bit Name Function
Mo 14 Resened Set the value of valid area at the shipping.
1300 SVREDWSCLB[13:0] Program inwerted value of SWRKDWVSCL[13:0]

For detanls of these data, see Section 12, Power Supply Circuit.
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RH850/U2B Group

Startup Application

Note

4.2.24 OPBT24

EIC

RV

EIC

RV

Customer ID A authentication is necessary to program these data. When all bits of Customer 1T A are

all “17 or all “07, the I} authenfication 15 not necessary to program these data.

value af the shipping:

ACEss.
Address; <05AK Dase- + 0400y
value after resst  Specified by the user

area)
Erazed (Invald arza)

For sefling these data, se2 the RHESOWIAE Group Fliash Memary User's Manuall Hamware.

Ses Table £3.43, Relation betwesn aach device type and the ahipping value of Opilon Bytes (1) (vald

Walwe after reset:

Walwe after reset:

3 30 il 28 27 26 25 24 23 2 2 20 15 ] 17 &
o' oo ot oA oM oA o1t oon o oo mt T ot o ot oon
R R AW R R R R RW RW Ry R R R W R R
15 14 3 12 10 9 g T ] ] 4 3 2 1 o

PE4_D|PE2 D|PE2_D|PE1_D|PED D
— — - —_ — — _ _ _ _ __|CLS_DI|CLS DNCLS_DICLS_DI|CLS_DI
5_RED|5_RED|S_RED|5_RED|S_RED
UM 1] UM UM UM
2 I« N 1°% R« L Y« B ' M o A+ R Ty R T L R« R T B
R R AW R R R R RW RW Ry R R R W R R
Mote 1. This value is dependent on the value in the flash memory which is specified by the user.
Table 63.80 OPEBT24 Contents
Bit Position | Bit Mame Function
MNio3d Feserved Set the value of valid area at the shipping.
4 PE4_DCLS_DIS_REDU | [For U2B24-FCC/UZB20-FCCUZB24/U2B20]
M Redundant bit for PE4 DCLS Disable bit
The bit have to be same as PE4_DCLS_DIS
[For U2B10-FCCAU2B3-FCCLUZB10/U2BE] Set the value of valid area
at the shipping.
3 PE3_DCLS _DIS_REDU | [For U2B24-FCCIUZE24)
M Redundant bit for PE3 DCLS Disable bit
The bit have to be same as PE3_DCLS_DIS
[For U2B20-FCCAU2B10-FCC/U2B6-FCC/UZB20/U2B 10/U2BE] Set
the value of valid area at the shipping
2 PEZ_DCLS DIS REDU | [For U2B24-FCC/UZB20-FCCIUZB10-FCCIU2B24/U28 20028 10)
M Redwundant bit for PE2 DCLS Disable bit
The bit have to be same as PE2_DCLE_DIS
[For LI2BA-FCC/U2BE] Set the value of valid area at the shipping.
1 PE1_DCLS _DIS_REDU | Redwndant bit for PE1 DCLS Disable bit
M The bit have to be same as PE1_DCLE_DIS
] PEO_DCLS DIS_REDU | Redundant bit for PEQ DCLS Disable bit
N The bit have to be same as PED_DCLS_DIS
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RH850/U2B Group

Startup

Application Note

4.2.25 OPBT25

BCCeEa;

Address:

valus aftar resst:
value af the shipping:

Customer ID A authentication is necessary to program these data. When all bits of Customer IT} A are
all “17 or all “07, the I} authenfication 15 not necessary to program these data.

For sefting these data, ses the RHESOUZE Group Fiash Memory User's Manual: Harware.
<CSAK_base + D404,

Specified by the user

FFC F3FF (valid area)

Erased (Invalld area)

Value ater reset: O AT oA

Value aftar reset: 01 LTy AL

MNote 1. This value

BE 3 30 28 =3 27 28 3 264 23 2 0m 30 18 18 17 16
oo 2 = — | 2| - veasscer|svraissceo)| svren|oan

0 10 SCG |02

R G e T

RW RW RW RW RW AW RW AW RW RW RW RW AW RW RW RW AW

BE 15 14 13 12 1 m o B 7 5 5 4 3 2 1 0

|l ] | |svmesscemlstoecronep| | | | | | _ | _ | _

THID] 0
e R e T G T
RW: RW RW RW RW AW RW AW RW RW RW RW AW RW RW RW AW

s dependent on the value in the flash memaory which is specified by the user.

Table 63.81 OPBT25 Contents
Bit Position | Bit Name Function
Mo X2 Reserved Sat the value of valid area at the shipping.
21 to 20 SVRAJSSCGF]1 | SVR(DCDC) the modulation frequency of 350G
0] 00: Fsw/Fm=500
01: FswiFm=250
10: Fsw/Fm=125
11: Few/Fm=62.5
18 1o 18 SWRAJSSCGD] | SVR(DCDC) the peak deviation of 35C0G
1:0] 00: 2%
01: 4%
10: 6%
11: Setting prehibited
17 SWRENSSCG SVR(DCDC) Enable 550G
1: 0N
0: OFF
16 SVRENDCDCH | SVR(DCDC) Set SVRPGATESVRENGATE to Hiz
K 0: Fixed
1: Hz
151D 12 Reserved Set the value of valid area at the shipping.
11tz 10 SWRAJSSCGEDI | The control signal for dither of S5CG
TH[1:0] 00: off
01: weak
10: medim
11: strong
Bio & STOPCRDMD{1 | Cument reduction mode in STOP mode
il 0*: Mot current reduction mode (Keeping SVR in FWM mode)
10: Cuerent reduction mode 1 (Keeping SVR in PWM mode)
11: Current reduction mode 2 (SVR is changed from PWM mode to PFM
mode)
Tiod Feserved St the value of valid area at the shipping.
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4.2.26 OPBT26

Customer ID A authentication 1 necessary to program these data. When all bits of Customer ID A are
all “17 gr all “07, the ID} authentication 15 not necessary to program these data.

fccess:  For sefling these data, ses the RHESOUAE Group Flash Memary Uiser's Manual” Harware.
Address: <05AK_base- + 0203,
Value aftar resst:  Specified by the user
Value at the shipping: FFFF 0010« (vald area)
Erased invaild area)

Bt 3 30 29 23 27 25 25 24 23 22 21 20 19 18 17 16

Valee aterreset 017 DT T o @t o @t oot oo oot ot T ot T ot ant?
W RW RW RW RW &AW RW RW RW RW RW RW RW RW RW RW RWwW

BIE 15 4 13 12 1 10 0 ] 7 & 5 4 3 2 1 0
OPWOWMISTO[151]]
Valeatermeet 017 0T T 1T anT ot @ oAt o ot ot ot ot ot ot o

R R R R R W RW R RW  RW R AW RN R R R AW
MNote 1. This walue is dependent on the value in the fiash memory which is specified by the user.

Table 63.82 OPBT26 Contents

Bit Position | Bit Mame Function
Mo 16 Resenesd Set the value of valid area at the shipping.
1512 OPWDWOSTO[1 | These bits specify the mitial value of WOTED Window Open Start Register for
0] setting the start timing of the window open.
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4.2.27 OPBT27

Customer ID A authentication 1= necessary to program these data. When all bits of Customer ID A are
all “17 or all *07, the ID authenfication 15 pot necessary to program these data.

&ccess.  For seling these data, ses the RHESOUAE Group Fliash Memaory User's Manual Hardware.
Address:  <CSAK_bases+ DADC,
Value after resst:  Specified by the user
Value at the shipping:  FFFF 0DOD,, (valkl area)
Erased (invaild area)

Bt A 30 29 i} i 25 25 24 23 2 2 20 15 18 17 16

Valee aterreset 017 0T o7 o o™ o ot o oqT o BT ot T oA ot ot an’?
FW. RAW RW RW RW A®AW RW =RW RW RW RW RW RW RW RW RW RW

Bt 15 14 13 12 11 10 o 8 7 -] 5 4 3 2 1 C

OPWDWISI[15:0]

Valee after reset: 017 T T oA ant o o ot oA [ L T o N 0 L T3 WL 1 R I 1T
RN R Ry R R W RW R RW R RAW R RAN R AN R Ry
Mote 1.  This value is dependent on the value in the flash memory which is specified by the user.

Table 63.83 OPBT2T Contents

Bit Position | Bit Name Function
N8 Resensd Set the value of valid area at the shipping.
15t20 OPWDWISO[15: | These bits specify the initial value of WOTBD Interupt Output Timing Setting
o) Repister.
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4.2.28 OPBT28

Customer ID A authentication 1= necessary to program these data. When all bits of Customer 1D A are
all “17 or all *07, the ID} authentication 15 pot necessary to program these data.

Access:  For sefing these data, see the RHESOUIZE Group Fiash Memory User's Manual: Harmware.
Address; <05AK_Dase- + 02104
Value after resst:  Specified by the user

value af the shipping:  FFFF FFFF. [vald area)
Erassd I:|"I'13|lj area)

Bt 3 30 29 2 27 2 2% 24 23 2@ 2 W 18 18 1T 16
ool 2 2| 2| = | = [pvmesscessfsvraisscens| svasu| o

) no |ssces| s

Value aferreset 10 LT BT 04T @AY it @t Y @1 oAt it @it it we ot ane

RN R R R R W R R RW  RW RW R RN R R R R

Bt 15 14 13 12 11 12

w
o
i
-]
o
=
i
=]
-
(=1

svrassscanl| _ | _ | _ | _ | | 1 | 1| _ | _
THE{1:1]

Value after reset: 01 o T ot on 3 L T L T T T U i Y Ty WL 4 R« T L " R T WL 1)
FW. RAW RW RW RW A®AW RW =RW RW RW RW RW RW BRW RW RW RW

Mote 1. This value is dependent on the value in the flash memory which is specified by the user.

Table 63.84 OPBT28 Contents

Bit Position | Bit Name Function

MNio22 Resened Set the value of valid area at the shipping.

21 to 20 SVRAJSSCGFE | Program inverted value of SVRAJSSCGR[1:0]
[1:0]

18 1o 18 SVRAJSSCGOE | Program inverted value of SVRAJSSCGED]1:0]
[1:0]

17 SVREMSSCGE | Program inverted value of SVRENSSCG.

16 SVREWDCDCH | Program inverted value of SVRENDCDCHZ.
ZB

151 12 Resensd Set the value of valid area at the shipping.

11t 10 SVRAJSSCGDN | Program inverted value of SWVRAJSSCGOITHI1:0].
THE[1:0]

Bio 0 Resened Set the value of valid area at the shipping.
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4.2.29 OPBT36

Customer ID A authentication iz necessary to program thesze data. When all bits of Customer ID} A are

all “17 or all “07, the IT} authentication 15 mot necessary to program these data.

ACCess:

Address:

Valus after reast:
value af the shipping:

<CDAK_Dase- + D430,
Specified by the user

area)
Erased {invalld area)

For s3ing these data, see the RHSQU2E Group Fiash emory Users Manual Harware.

Ses Table §3.43, Relatien betwesn each device fype and the shipping walus of Opélon Bytes (1) (vald

Bt 3 30 sl 28 7 5 = 24 23 22 2 12 18 17 16
PE5_DIlPE4_mi[PE3 DI|PEZ_DI[PE1_DI
SABLE| SASLE | SABLE | SAELE | SAHLE 55061 - .
— | — |‘reou| reou| reou| meou| Reou| — | o | SSOSIMID SECE1_NIS:Z]
M H M H M
Vale aterreset: 17 oA T ot o™ ot ot ot o et ot o oAt ot ot ot
W RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW ”RW
Bt 15 14 12 12 1 10 g B 7 3 5 4 3 z 1 o
SSCEI_NIIO]|  S5CE1_FWiO 55CG1_PEO] - - - - - - - -
Value afterreset: o1 DA 1 oM o oAt ot oo @t oAt oot oo oA v I
W RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Mote 1. This walue is dependent on the value in the flash memory which is specified by the user.

Table 63.85 OPBT36 Contents (1/2)

Bit Position

Bit Mame

Function

31,30

Reserved

Set the value of valid area at the shipping.

28

PES_DISABLE_REDUN

[For U2B24-FCCU2B20-FOC/UZB24/U2B.20]

Redundant bit for PES_DISABEL bit

The bit have to be same as PES_DISABLE

[For U2B10-FCCU2BE-FOC/UZB10VU2BE] Sat the value of valid area
at the shipping.

2B

PE4_DISABLE_REDUN

[For U2B24-FCCAUZB20-FCCUZB24/U2B20]

Riedundant bit for PE4_DISABEL bit

The bit have to be same as PE4_DISABLE

[For U2B10-FCCIU2BE-FCCIU2B 10/U2BE] Set the value of valid area
at the shipping.

PE3_DISABLE_REDUN

[For U2B24-FCC/U2B20-FCCIUZB10-FCC/LZB24/U28 200U2B10]
Redundant bit for PE3_DISABEL bit

The bit have to be same as PE3_DISABLE

[For U2BE8-FCCIU2BE] Set the value of valid area at the shipping.

26

PE2_DISABLE_REDUMN

Riedundant bit for PE2_DISABEL bit
The bit have to be same as PE2Z_DISABLE

25

PE1_DISABLE_REDUN

Redundant bit for PE1_DISABEL bit
The bit have to be same as PE1_DISABLE

24

Resened

Set the value of valid area at the shipping.

23

SSCG1_DIS

S5CG1 disable signal

1: S5CG1 disable

0: 35CG1 enable
If this bit is set to 1, 55CG1 cannot be enabled by either
OPET{STARTUPPLL) or Registen{PLLE}).

22 i 21

SSCE1_MI1:0]

OPET to M-Value of 33CG1

20 to 14

SSCG1_NIE:D]

OPEBT to Ml-Value of S5CG1
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Table 63.85 OPBT36 Contents (2/2)
Bit Position | Bit Mame Function
1310 11 SSCG1_PVR4 P Valkue of S5CG1
1Dtod S5CG1_P[2:0] P-Value of 35CG1
Tio0 Resened Set the value of valid area at the shipping.
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4.2.30 OPBT37

all “17 or all 07,

the ID} authenfication 15 not necessary to program these data.

Customer ID A authentication 1= necessary to program these data. When all bits of Customer 1D} A are

Access:  For sefingthese data, see the RHESOUZE Group Fiash Memory User's Manual: Harware.
Address:  <CHAK base- + 0434,
value after resst  Specified by the user
value at the shipping:  02EF FFES, (vald area)
Erased I:l"l'-'ald area)
Bt 3 3 2@ % 27 2 25 24 2 2 M M 18 1B 17 1B
DFF_D|DFF_D|DFA_D|DFP_O|DFF_D|DFF D
cepijccsmicsmespifesmlees| — | — | = | = [ = =] = | = = | =
S 5YS|S VIM|S_WPU|s RoC|s sPuls ooy
Ve aferreeet U7 WY D0 o0 DT WY T @ @ @ o i o o me ar
RW RW RW RW RW RW AW RW W RW RW RW RW AW AW AW RW
Bt 15 14 13 1z 11 m 9 B 7 B 5 ¢4 3 2 : 0
= =
cKSEL_AHsED|cksEL mmseo|okssL ReseoforseL mrsen| _ (ESHl | _ | _ | _ | _ |eeeedl
WEI:T] WEH:0] Wi WEH0] - =
vEuR atErrEsst T WY D0 O DTt w7 mn @ mie o o wr o o me o
RW RW RW RW RW RW AW RW W RW RW RW RW AW AW AW RW
Mote 1

This value is dependent on the value in the flash memory which is specified by the user

Table 63.86 OPBT3T Contents (1/2)

Bit Position

Bit Name

Function

|

DFP_DCLS_DIS_SYS

DFP DCLS Disable bit for Y5
0: DCLS Enabled
1: DCLS Disabled

i

DFE_DCLS DIS_VLM

DFP DCLS Disable bit for VLM
0: DCLS Enabled
1: DCLS Disabled

20

DFP_DCLS DIS_VPU

DFP DCLS Disable bit for VPU
0: DCLS Enabled
1: DCLS Disabled

28

DFF_DCLS DIS_ROC

DFP DCLS Disable bit for ROC
0: DCLS Enabled
1: DCLS Disabled

DFF_DCLS_DIS_SPU

DFP DCLS Disable bit for SPU
0: DCLS Enabled
1: DCLS Disabled

26

DFF_DCLS DIS_CCU

DFP DCLS Disable bit for CCU
0: DCLS Enabled
1: DCLS Disabled

25t 18

Reserved

Set the value of valid area at the shipping.

1510 14

CKSEL_RHSEDWI[10]

CLK_RHSE_DW3 frequency setfing bit
11: CLEC_SHSE (133MHz)
10: CLKC_UHSE [180MHz)
Ox: CLKC_SBUS [200MHz)

13112

CKSEL_RHSEDW2[1:0]

CLE_RHSB_DW2 frequency setting bit
11: CLKC_SHSE (133MHz)
10: CLKC _UHSE (160MHz)
Ox: CLKC_SBUS (200MHz)

11 te 10

CKSEL_RHSBDW1[1:0]

CLE_RHSB_DW1 frequency setting bit
11: CLKC_SHSB (133MHz)
10: CLKC _UHSE (160MHz)
Ox: CLKC_SBUS (200MHz)
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Table 63.86 OPBT3T Contents (2/2)

Bit Position

Bit MName

Function

Bio &

CKSEL_RHSEOWO[1:0]

CLE_RHSB_DWND frequency setiing bit
11: CLKC_SHSE (133MHz)
10: CLKC_UHSB (160MHz)
Ox: CLKC_SBUS (200MHz)

Resened

Set the value of valid area at the shipping.

CKSEL_RHSBUP2

CLE_RHSB_UP3 frequency setting bit
1: CLKC_CPU (400MHz)
0 CLE_PLL {800MHz)

fio 1

Resened

Set the value of valid area at the shipping.

CHKSEL_RHSBUPD

CLE_RHSB_UPQ frequency setting bit
1: CLEC_CPU (200MHz)
0: CLE_PLL {B00MHz)
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4.2.31 OPBT38

all “17 or all “0

Accesas

Address:

Valus aftar reast:
Valus af the shipping:

Customer ID A authentication iz necessary to program these data. When all bits of Customer ID¥ A are

”, the ID} authenfication 15 not necessary to program these data.

For sefling these data, ses the RHBS0AU2E Group Fiash Memary User's Manual: Hardware.

=C5AK base- + D438,
Specified by the usear

0000 0030 (valld area)
Erased (nvald area)

Table 63.87 OPBT38 Contents

Bt M 30 2 23 7 25 25 24 23 22 2 20 15 [ 17 16
OFP_Init_bootharg31:16]
Valee aterreset: 017 DAY oMY it ot T @t o ot AT oMt odTt ot ot ot ant!
R RAV R R R R W R RW RW RAN R Ay RW RAN RN R
Bt 15 14 13 12 1 10 g & T & 5 4 3 2 1 0
DFP_Init_boothar 15:0]
Valee aterreset: O AT oY T onT o @t onT oot oAt oAt ot ot ot ot oant!
R ROV R Ry R R W iy RW RWwW RAN R A RW RAY RN R
Mote 1. This value is dependent on the value in the fiash memory which is specified by the user.

Bit Position

Bit Mame

Function

300

DFF_init_boothar31:0]

[For LI2B-FCC only] DFP_init_boothart]31:0]
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4.2.32 OPBT39

Customer ID A authentication 1= necessary to program these data. When all bits of Customer 1D & are
all “17 or all *07, the ID authentication 15 not necessary to program these data.

Access.  For seling these data, ses the RHESQUAE Group Fiash Memary Uiser's Manual Haraware.
Address;  -CSAK_Dase- + 430y
value after resst  Specified by the user
Value af the shipping: D000 D000 (valld area)
Erased (Invald area)

Bt H 30 29 23 v 25 25 24 23 22 21 20 15 18 17 16

DFP_resetvac(31:14]

Valee aterresel 017 oY 1T ot oonT o T @t oot oot ot T oAt oot ot oan”
RW: RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

BE 15 14 13 12 11 12 g B 7 6 5 4 3 2 1 L
DFP_resetvec]15:0]
Value aer reset: 17 DY 1T ot o™ ot ot o oot o™ oAt it oAt ot ot an

RN RN R R R R R AW RN R R B AN R A B S
Mote 1.  This value is dependent on the value in the fiash memory which is specified by the user.

Table 63.88 OPBT39 Contents

Bit Position | Bit Name Funetion
MNtod OFP_resetvec]310] [For UZB-FC.C only] DFP reset vector
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4.2.33 OPBT40

Wabue af the shipping:

Access:
Address: <C5AK bases + 0430y,
value after resst  Specified by the user

Erased (Invalld area)

0000 0000y (valld anea)

Customer ID A authentication 15 necessary to program these data. When all bits of Customer ID A are
all 17 or all “07, the ID authenfication 15 not necessary to program these data.

For sefling these data, ses the RHBSOAUIAE Group Fash Memary User's Manual: Hardware.

Table 63.88 OPBT39 Contents

BE 3 30 29 23 27 25 25 24 23 2 2 20 15 ] 17 &
OFP_resetwec{31:14]

Valee aterreset 17 0ATT T o ot oA @t o ot o oAT ot ot o ot ot ant!

RN RAW R R RW R RW W RW RW RAN RW AN R AN RAN RAN

BE 15 14 12 10 g g T & - 4 3 2 1 o

DFP_resetvac]15:0]

Valee aterreset 17 OATT o7 o o ot ot oY ot oAt ot ot ot ot ot oant!

RN R R R RW R RW W RW  RW RAN R A R A RN Ay

Mote 1. This value is dependent on the value in the fiash memory which is specified by the user.

Bit Position

Bit Mame

Function

N

DFP_resetvec]310]

[For LI2B-FCC only] DFP reset vector
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Table 63.89

OPBET42 Contents

Bit Position

Bit HName

Function

21

VDS _ERTS

LVDS (P13_4. P13_5) termination resistor control
(0 Disabde the termination register
1: Enable the termination register

20

LVDS _ERT4

VDS (P22_0, P22_1) termination resistor control
(0 Disabde the termination register
1: Enable the termination register

LVDS_ERT3

LWDS (P21_2, P21_3) termination resistor control
(0 Disabde the termination register
1: Enable the termination register

LVDS_ERT2

LWDS (P21_0, P21_1) termination resistor control
(0 Disabde the termination register
1: Enable the termination register

LVDS_ERT1

LWDS (P14_8, P14_10) termination resistor control
(0 Disabde the termination register
1: Enable the termination register

LVDS_ERTO

LWDS (P13_0, P13_1) termination resistor control
(0 Disabde the termination register
1: Enable the termination register

1500

Resened

Set the value of valid area at the shipping.
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that have been issued for the products.
1. Precaution against Electrostatic Discharge (ESD)

A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity.
Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and
measurement tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor

devices must not be touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.
2. Processing at power-on

The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LSI are indeterminate and the states of
register settings and pins are undefined at the time when power is supplied. In a finished product where the reset signal is applied to the external reset
pin, the states of pins are not guaranteed from the time when power is supplied until the reset process is completed. In a similar way, the states of pins
in a product that is reset by an on-chip power-on reset function are not guaranteed from the time when power is supplied until the power reaches the

level at which resetting is specified.
3. Input of signal during power-off state

Do not input signals or an I/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or /0
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

elements. Follow the guideline for input signal during power-off state as described in your product documentation.
4. Handling of unused pins

Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMOS products are
generally in the high-impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
the LSI, an associated shoot-through current flows internally, and malfunctions occur due to the false recognition of the pin state as an input signal

become possible.
5. Clock signals

After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal during program
execution, wait until the target clock signal is stabilized. When the clock signal is generated with an external resonator or from an external oscillator
during a reset, ensure that the reset line is only released after full stabilization of the clock signal. Additionally, when switching to a clock signal

produced with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.
6. Voltage application waveform at input pin

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between V.
(Max.) and Vi1 (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the

input level is fixed, and also in the transition period when the input level passes through the area between Vi (Max.) and Vix (Min.).
7. Prohibition of access to reserved addresses

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these

addresses as the correct operation of the LSl is not guaranteed.
8. Differences between products

Before changing from one product to another, for example to a product with a different part number, confirm that the change will not lead to problems.
The characteristics of a microprocessing unit or microcontroller unit products in the same group but having a different part number might differ in terms
of internal memory capacity, layout pattern, and other factors, which can affect the ranges of electrical characteristics, such as characteristic values,
operating margins, immunity to noise, and amount of radiated noise. When changing to a product with a different part number, implement a system-

evaluation test for the given product.



Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of
your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the
use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights,
or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.

3. Nolicense, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics
or others.

4. You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.

5. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
6. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for

each Renesas Electronics product depends on the product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space
system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas
Electronics disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas
Electronics product that is inconsistent with any Renesas Electronics data sheet, user’'s manual or other Renesas Electronics document.

7. No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but
not limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.

8. When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for

Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by

Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc.

Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products

outside of such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific

characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability

product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics
products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily
injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as
safety design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for
aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you
are responsible for evaluating the safety of the final products or systems manufactured by you.

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.

11. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.

12. ltis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.

13. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

14. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

(Note1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.5.0-1  October 2020)

Corporate Headquarters
TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan

www.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property
of their respective owners.

Contact information

For further information on a product, technology, the most up-to-date
version of a document, or your nearest sales office, please visit:
www.renesas.com/contact/.
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