RE NESAS Application Note

RH850/U2A-EVA Group
Start Up Guide(OPBT)

Introduction

This application note is intended to provide Option Bytes setting information to operate RH850/U2A-EVA
Group (hereinafter referred to as U2A) in User mode and how to program Option Bytes.

Aim of this document and software is to provide supplemental information for the function on RH850/U2A.
Itis not intended to implement in the design for mass production.

There is no guarantee to update in this document and software to reflect the latest manual, errata,
technical update and development environment. You are fully responsible for the incorporation or any
other use of the information of this document in the design of your product or system, and refer to latest
manual, errata, technical update and development environment.

Target Device
® RH850/U2A-EVA Group

Target development environment

Integrated development environment (CS+) from Renesas Electronics Corp.
Version 1 v8.03.00
Device file : DR7F702300.DVF

Integrated development environment (MULTI) from Green Hills Software Corp
Product : IDE for V800
Version :2019.5.5 (v 7.1.6)
Target : VBOO/RH850
Device file : DR7F702300.DVF
EXEC file : ExecG3G4_V10201

Reference Document
RH850/U2A-EVA Group User's Manual: Hardware

The Hardware User’'s Manual provides information about functional and electrical behavior of the
device.

At the release time of this application note the following manual version available:
e RHB850/U2A-EVA User's Manual(Rev.1.00): RO1UH0864EJ0100
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RH850/U2A-EVA Group Start Up Guide(OPBT)

1. Overview

The U2A differs from the previous generation products (RH850 / P1x and RH850 / F1x) in the following
points when operating the U2A.

¢ Increased new Option Bytes setting items
Option Bytes setting items increased, and there are some new settings that require to pay attention before
U2A is activated.

e Changed how to write Option Bytes

Previous generation products:
Enter the setting value in hexadecimal for each option byte (32 bits) on the Flash programmer GUI, and
the input value is written to the target device via the Flash programmer.

U2A:
The option byte settings are described the its setting value on the source file as well as an user program,
and writes HEX data to the target device via the flash programmer.

In this document, the above difference information is explained based on the operation procedure of the
actual device.

1.1 Note

In the RH850/U2A series, the option byte setting values are different for each product, so please set the
corresponding value. For the details of option byte, please refer to the Hardware User's Manual.
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2. Option Bytes setting

2.1 Setting of U2A Normal Operating Mode (OPBT3[1:0])

U2A is possible to set to Serial Programming Mode 0 by setting Option Bytes without setting external pins.
The operating mode of U2A is set to Serial Programming Mode 0 at shipping from Renesas. The purpose for
this initial setting is to simplify programming to U2A in the customer ECU production process. Therefore,
when debugging and stand-alone operation of U2A, the user needs to set bit 1 and 0 of OPBT3 to "00"
related to operating mode setting on user program and change operating mode of U2A from Serial
Programming Mode 0 to Normal Operating Mode.

Table 51.59 OPBT3 Contents

Bit Position | Bit Name Function
1,0 STMSELT, These bits select operating mode and startup area.

STMSELO When FLMDO pin is 0, the operating mode and startup area are selected
depending on the combination of the STMSEL1 and STMSELO. For details,
see Section 5, Operating Modes.

Table 5.1 Mode List

Pins OPBT Types of
— Debug Programming
FLMDO | FLMD1 | FLMD2 | MODED | TRST STMSEL1 | STMSELO | Operating Mode Startup Area Interface1
User 0 X X b 0 a 0 Normal Operating Mode ser Area*? Nexus/LPD
Mede 1] X x X 0 0 1 User Boot Mode 0 lj}sar Boot Area*? | Nexus/LPD
0 X x x 0 1 X Serial Programming /dcat firmware —
Shpping [value Mode 0
0 X X X 1 X 0 Nermal Operating Mode User Area™? Nexus/LPD
0 x X X 1 X 1 User Boot Mode 0 User Boot Area*3 Nexus/LPD
1 0 X X X x X Serial Programming Boot firmware — 2-wire UART/CSI
Mode 1
1 1 0 X x5 x X User Boot Mode 1 User Boot Area™> | Mexus/LPD
1 1 1 0 X X X Boundary Scan Mode - BSCAN
Caution

If the operating mode setting is not changed from initial setting of OPBT3[1:0] as
above, U2A operates normally when the debugger is connected but U2A doesn't

operate normally after the debugger is disconnected.

RO1AN4901EJ0101 Rev.1.01
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2.2 Setting the parameter related to MainOSC
(OPBT10[28],[26:24],[22:20],[18:16],[15:12],[10:8],[6:4],[1],[0])

U2A is set parameters related to MainOSC such as frequency by the Option Bytes. It's necessary to be set
bits 28, 26-24, 22-20, 18-16, 15-12, 10-8, 6-4, 1, 0 of OPBT10 related to MainOSC setting properly according

to usage condition.

Table 51.65 OPBT10 Contents

Bit Position | Bit Name Function
31to 29 Reserved Set the value of valid area at the shipping.
28 MOSC_EXCLKINPUT | Main OSC input clock select.

0: Direct clock input to X1 (EXCLK mode). Main OSC amplifier is
disabled.
1: Normal crystal oscillation. Main OSC ampilifier is enabled.

26 to 24 MOSC_FREQ[2:0] Main OSC frequency selection bit
000g 16 MHz
001 g 20 MHz
010pg 24 MHz
011pg 40 MHz
1 x x g: setting prohibited (need to configure all bit)
22t0 20 MOSC_AMP_SEL_A | Main OSC trimming configuration
[2:0] These bits control OSC drivability during oscillation destabilization.
18 to 16 MOSC_AMP_SEL_B | Main OSC trimming configuration
[2:0] These bits control OSC drivability during oscillation stabilization.
15t0 12 MOSC_CAP_SEL Main OSC trimming configuration
[3:0] These bits control internal capacitance.
11 Reserved Set the value of valid area at the shipping.
10to 8 MOSC_RD_SEL_A Main OSC trimming configuration
[2:0] These bits control Damping resistor during oscillation destabilization.
6to4 MOSC_RD_SEL_B Main OSC trimming configuration
[2:0] These bits control Damping resistor during oscillation stabilization.
1 MOSC_SHTSTBY_A | Main OSC trimming configuration
This bit controls OSC drivability during oscillation destabilization.
MOSC_SHTSTBY_A must be set to 1.
0 MOSC_SHTSTBY_B | Main OSC trimming configuration

This bit controls OSC drivability during oscillation stabilization.
MOSC_SHTSTBY_B must be set to 0.

2.3 Setting CPU operating frequency (OPBT11[31:30])

CPU operating frequency for U2A is set by Option Bytes. It's necessary to be set bit 31 and 30 of OPBT11
related to CPU operating frequency according to usage condition.

Table 51.66 OPBT11 Contents

Bit Position

Bit Name

Function

31, 30

CKDIVMD[1:0]

Products of CPU Frequency & CPU System Clock Setting
0x g: 240 MHz
10 g: 320 MHz
11 g 400 MHz

RO1AN4901EJ0101 Rev.1.01
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2.4 Setting PLL operation (OPBT11[28])

Activation or deactivation of PLL at power-on for U2A is set by Option Bytes. It's necessary to be set bit 28
of OPBTL11 related to PLL operation setting according to usage condition.

Table 51.66 OQOPBT11 Contents

Bit Position

Bit Name

Function

28

STARTUPPLL

Start Up of Main OSC and PLL
0: Main OSC and PLL are enabled
1: Main OSC and PLL are disabled

2.5 Setting SVR operation (OPBT16[31])

Activation or deactivation of SVR is set by Option Bytes. It's necessary to be set bit 31 of OPBT16 related
to PLL operation setting according to usage condition.

Table 51.70 OPBT16 Contents

Bit Position

Bit Name

Function

31

SVRENABLE

SVR Enable setting.
0: Disabled (default)
1: Enabled

CAUTION

Make sure that the all SVR parameters to be set to OPBT16-23 are correct
before enabling SVR. Otherwise, the output voltage of Power MOSFET
may be unintentional value.

Caution

Make sure that all SVR parameters to be set to OPBT 16-23 are correct before
enabling SVR. Otherwise, the output voltage of power MOSFET may be

unintentional value.

RO1AN4901EJ0101 Rev.1.01

Mar 18, 2021

Page 6 of 22
RENESAS



RH850/U2A-EVA Group

Start Up Guide(OPBT)

3. How to write Option Bytes to U2A (CS+)

This section introduces how to write Option Bytes to U2A using Integrated Development Environment CS+
from Renesas Electronics Corp. (hereinafter referred to as CS+).

3.1 Section setting

The section name setting and the address to be set the section have to be specified the “Configuration
Setting Area” on the flash memory in which the reset vector base address and Option Bytes value are

allocated.

Figure 3.1 shows the sample source file for setting the Option Bytes displayed on CS +. The section name
is set on line 5, and the .dw pseudo instruction is used for setting the reset vector and each option byte
value. Refer to "set_csa.asm" of sample program for details.

S EE O G Q| S g Solution List
eyl
'":_ ctjiiee F R set_csazsm [ Property | vectbl2asm
@A =
i‘ : - ©2 @ A0 | B ~ N | Columns~
== [ u2a16 stortup (Project :
1 - $8 R7F702300 (Microcontroller) L'”f &
= t Boot Loader (Configuration Teol for Myl o
----- 4y CC-RH (Build Tool) 3 set Configuration Setting Area (Option Bytes. Reset Vector)
----- 2= RH850 E2 (Debug Tool) 4
-3l File 5 ] C
peifset csa.asm 6 align 4
..... 7 .dw 0x00000000 . Reset Vector (PEQ) Shipping : 0x00000000
_____ dar) vecttbl0.asm 8 .dw (00000000 . Reset Vector (PET) Shipping : (00000000
— 9 .dw (00800000 - Reset Vector (PE2) Shipping : 0x00800000
""" nﬂ' vecttbll.asm 10 .dw (x00800000 : Reset Vector (PE3) Shipping : 0x00800000
""" 4 vecttbl2.asm 1 dw OxFFFFFFFF . Reserved Shipping : 0xFFFFFFFF
----- A vecttbl3.asm 12 .dw OxFFFFFFFF : Reserved Shipping : 0xFFFFFFFF
-/ ff PEO (Subproject) 13 dw OxFFFFFFFF . Reserved Shipping : 0xFFFFFFFF
----- ¥ R7F702300 (Microcontroller) 14 .dw OxFFFFFFFF : Reserved Shipping : 0xFFFFFFFF
..... 4, CC-RH (Build Toal) 15 .dw 0x3FF30010 . Option byte 0 (OPBTO) Shipping : 0x3FF30010
-----  RHESDE2 Dcbug Toch 7 Gw OGFFFFFFF  Opiontyia 2(OPBT)  Shipping. OXTFFFPFFF
Ty . . Option byte 2 ( ) ipping - 0x
é:'_r\ﬂ Ei'lzg'am Analyzer (Analyze Tool) |} ;o dw OxF1FFFEFC - Option byte 3 (OPBT3) Shipping - 0xF1FFFEFE [Modified]
e 19 .dw 0x0COCOCOF : Option byte 4 (OPBT4) Shipping : (k0COCOCOF
) cstart0.asm 20 .dw OxFFFFFFFF : Reserved Shipping : 0xFFFFFFFF
8] maind.c 21 .dw OxFFFFOFC3 : Option byte 6 (OPBTE) Shipping : (kFFFFOFC3
=/ PET (Subproject) 22 .dw OxFFFFFFFF : Option byte 7 (OPBT7) Shipping : (kFFFFFFFF
----- 8 RTFT02300 (Microcontroller) 23 .dw OxFFFFFFFE . Option byte 3 (OPBTE) Shipping : (kFFFFFFFE
. Ay CC-RH (Build Tool) 24 .dw OxFFF1FFFF . Option byte 9 (OPBT9) Shipping : OxFFF1FFFF
25 .dw OxFBFD238E : Option byte 10 (OPBT10) Shipping : (xFBFD283E
26 .dw OxEFFFFFFF : Option byte 11 (OPBET11) Shipping : IxFFFFFFFF [Modified]
27 dw OxFFFFFFFD . Option byte 12 (OPBT12) Shipping : (xFFFFFFFD
25 .dw OxFFFFFFFF : Option byte 13 (OPBT13) Shipping : IxFFFFFFFF
29 .dw 0x00000192 : Option byte 14 (OPBT14) Shipping : 0x00000192
30 .dw OxFFFFFFFF . Reserved Shipping : 0xFFFFFFFF
-1 PE2 (Subproject) k]| .dw Ox6FFFFFFF ; Option byte 16 (OPBT16) Shipping : Ix6FFFFFFF
----- $E R7F702300 (Microcontroller) 32 .dw OxFFFFFFFF : Option byte 17 (OPBT17) Shipping : IxFFFFFFFF
..... 4, CC-RH (Build Tool) 33 .dw OxFFFFFFFF . Option byte 18 (OPBT18) Shipping : 0xFFFFFFFF
..... £:! RHB50 E2 (Debug Toal) 34 .dw OxFFFFFFFF : Option byte 19 t;OF’BT19;| Shipping - OxFFFFFFFF
..... f\_‘) Program Analyzer (Analyze Tool) 35 dw O0xFO88FFO0 . Option byte 20 (OPBTZ20) Shipping : 0xFO088FFO0
.13 File
Figure 3.1  Setting Section name
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Figure 3.2 shows how to set section address using Link options in CS+. As “Reset Vector (PEQ)” in
"Configuration Setting Area" is described after section name which is described in line 7 of set_csa.asm, the
start address of section name(CSA_SECTION) corresponding to “Reset Vector (PEO)” is specified to the
address FF32 1380H (FF32 1000H+ 0380H).

Table 51.10 Base address of Configuration Setting Area in case of Area 0 is valid
(FSWASTAT_0.CFGVA=0)

Base Address Name
=CSAk_base> (k=1, b) Base Addrass Bus Group
<CSAf_base> FF32 0800y (Configuration Setting Area 0) P-Bus Group 1
! <CSAb_base> FF32 1000){ Configuration Setting Area 1) P-Bus Group 1
f ... front side (valid). b... back side (invalid)
Table 51.51 Configuration Setting Area (1/2)
Read CSAVOF/
- State althe Write 3 Fl‘\;llﬂliﬂﬂ CEAVOFC
Address shipping 1 Protection 1D © | 1D Humber
Resel Vector (PEQ) <CSAK_base=+ D3BD, G000 0000, Customer IDA | — 12
= H b
e & & m P g G| 5 g Solution List
| Project Tres BX | '] set csaasm [F Property |
Y =
s ? 2.8 4, CC-AH Praperty al o |-+
|| =Ufs u2alb startup (Project) 2 Output debug information Yes{Output to the output file}-DEBug)
E & RTF702300 (Microcontraller) Compress debug information No(-NOCOmpress)
= -y Boot Loader (Configuration Tool for Multi-ci Delete local symbol name information bl
4\ + Optimization Section Settings s
2 RHB30 E2 (Debug Tool) Perform optimization attime of linkage
3-( File + Optimization(Details) Section Add
':E' boot.asm Futp:llierna\ symbol allocation information file RESET_PED sty
) ~ Inpul lodify..
h
J‘ indefineh > Objectfle EINTTBL_PED
~4 vectthi0.asm > Binary file “ReselVectorPE1% | RESET_PE1 New Overlay.
= ‘“““:E‘“’" B EIINTTEL_PET .
B0 vecttbl2.asm v utput " y emove
.89 yectthi3.asm Output folder %.ResetVectorPE2% | RESET_PE2
.0} set_csa.asm Output file name EIINTTBL_PE2
&3 [ PEO (Subproject) v Library %ResetVectorPE3% | RESET_PE3
-3 RTFT02300 (Microcontroller) > Using libraries EIINTTBL_PE3
‘\ CC-RH (Build Toal) > System libraries
: Use standard libraries 000020000 text
é:ﬁ RHE50 E2 (Debug Tool) Use "Standard/Mathematical Library” function |oeFra213a0 C3A_SECTION | Import
- Program Analyzer (Analyze Tool) Check memory smashing on releasing memory =
Bj File Use "Non-local jump Library” function Export.
&9 cstart0.asm ~ OutputCode
%] main0.c Specify execution start address
5[ PET (Subproject) Fill with padding data 2t the end of = section Cancel Help
i% RTF702300 (Microcontroller) \wiork around overrun fetch Mo
Generate function list used for detecting illegal indirect function call No
A, CC-RH (Build Tool) . List
g2, RHE50 E2 (Debug Tool) v Section
" Program Analyzer (Analyze Tool) Section start address RESET_PED.EIINTTBL_PE0/%Reset VectorPED%. RESET_PE1.EIINTTBL_PE1/%
[ File > Section that outputs external defined symbols to the file Section that outputs extemal defined symbols to the file{0]
‘:'i' cstartl.asm » Section alignment Section alignment[0]
(ﬂ mainl.c > RDM to RAM mapped section RCOMto RAM mapped section[0]
[ & PE2 (Subproject) > ;‘"’V
> Message v
% RTF702300 (Microcontroller)
CC-RH (Build Taol Section start address
‘\\ RHES0 E(ZUE] b DD.IE I Specify the section start address.
%“ (Debug Teel) The sample value is set in this property by default. You need to set the appropriate value.
‘\) Pragram Analyzer (Analyze Tool)
= 111 File Common Options Compile Options AssembleOptions ‘ Link Options A Hex Qutput Options 1/0 Header File Generation Options -
:i" ‘S'f“’;z"s'“ Output 7x
o mainec Tnforwat [on(WIZAT003) : The device file was updated. Update ihe header T11e by selenting [Generate 170 header T1le].J "
o [ PE3 (Subproject) £0.90b -> V1,10,
3 RTFI02300 (Microcontroller) Informat jon(M0231003) : The device file mas updated. Update the header file by selecting [Benerate 1/0 header filsl.,)
E0.90b > ¥1.10J
%, CC-RH (Build Tool) Informat jon(M0231003) : The device file mas updated. Update the header file by selecting [Benerate 1/0 header filsl.,)
S E0.90b > ¥1.10J
21 RHES0E2 Debug Tool) * || Informat ion(i0231003) ; The device file was updated. Update the header file by selecting [Genersle 1/0 header file]..l v
< > ' All Messages / -
Figure 3.2  Setting section address
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3.2 Data preparation

It sets Reset vector and each Option Bytes which allocated in Configuration Setting Area by the .dw
pseudo instruction as Figure 3.3. The .dw pseudo instruction is the assembler instruction that initialize
memory in units of 4 bytes. The comment "[Modified]" indicates where to change the value from the initial
value. For details on the .dw instruction, check the CS + help.

—

—

18 ) & @@ Q)| 51 g Solution List

DS' T X & set_csaasm [ Property [ vecttbl2 asm
i
z 2 9 3 @ A0 | £ “u ¥ | Columns~
== f u2a16 startup (Project) :
E ..... % R7F702300 (Microcontroller) L|r]|e| |@|
— e ¢ Boot Loader (Configuration Tool for Mu
----- 4, CC-RH (Build Tool) 3 set Configuration Setting Area (Option Bytes, Reset Vector)
22 RH850 E2 (Debug Tool) 4
5 _section "CSA_SECTION", const
6 Jalign 4
7 .dw 0x00000000  Reset Vector (PEQ) Shipping : 0x00000000
8 .dw 0x00000000  Reset Vector (PET) Shipping : 0x00000000
9 .dw 0x00800000  Reset Vector (PE2) Shipping : 0x00800000
10 .dw (00800000 . Reset Vector (PE3) Shipping : 0x00800000
11 .dw OxFFFFFFFF . Reserved Shipping : OxFFFFFFFF
) 12 .dw OxFFFFFFFF . Reserved Shipping : 0xFFFFFFFF
-/} PEO (Subproject) 13 .dw OxFFFFFFFF  Reserved Shipping : 0xFFFFFFFF
..... 4 R7F702300 (Microcontroller) 14 .dw OxFFFFFFFF . Reserved Shipping : OxFFFFFFFF
..... 4, CC-RH (Build Toal) 15 .dw 0x3FF30010 . Option byte 0 (OPBTO) Shipping : 0x3FF30010
""" | RHEs0E2 Debug Toc) 7 Gw GGFFFFFFF | Opionbye 2(OPET)  Shipping GPFFFPF
. - Option byte 2 ( ipping : Ox
o Ei'lzg'am Analyzer (Analyze Tool) |} ;o .dw OxF1FFFEFC  Option byte 3 (OPBT3) Shipping : 0xF1FFFEFE [Modified]
b 19 .dw 0xDCOCOCOF - Optian byte 4 (OPBT4) Shipping : 0x0COCOCOF
2 cstart0.asm 20 .dw OxFFFFFFFF  Reserved Shipping : BxFFFFFFFF
8] main0.c 21 .dw OxFFFFOFC3 - Option byte 6 (OPBTS) Shipping : DXFFFFOFC3
-1 PET (Subproject) 22 .dw OxFFFFFFFF : Optian byte 7 (OPBT7) Shipping : 0xFFFFFFFF
..... B R7F702300 (Microcontroller) 23 .dw OxFFFFFFFE - Optian byte 8 (OPBTS) Shipping : 0xFFFFFFFE
..... 4, CC-RH (Build Tool) 24 .dw OxFFF1FFFF . Option byte 9 (OPBT9) Shipping : OxFFF1FFFF
,,,,, £ RHBS0 E2 (Debug Too) 25 dw 0xFBFD288E  Option byte 10 (OPBT10) Shipping : 0xFBFD288E
26 .dw OxEFFFFFFF - Optian byte 11 (OPBT11) Shipping : OxFFFFFFFF [Modified]
Program Analyzer (Analyze Tool) |}l 5 (dw OxFFFFFFFD  Optian byte 12 (OPBT12) Shipping : 0xFFFFFFFD
28 .dw OxFFFFFFFF  Option byte 13 (OPBT13) Shipping : OxFFFFFFFF
29 .dw 0x00000192 - Optian byte 14 (OPBT14) Shipping - 0x00000192
) 30 .dw OxFFFFFFFF . Reserved Shipping : 0xFFFFFFFF
-/ f§ PE2 (Subproject) 31 .dw OxBFFFFFFF : Option byte 16 (OPBT16) Shipping - 0x6FFFFFFF
..... i RTF702300 (Microcontroller) 32 dw OxFFFFFFFF : Option byte 17 (OPBT17) Shipping - OxFFFFFFFF
..... 4, CC-RH (Build Toal) 33 .dw OxFFFFFFFF . Option byte 18 (OPBT18) Shipping : OxFFFFFFFF
55 RHES0 E2 (Debug Tool) 34 (dw OxFFFFFFFF : Option byte 19 (OPBT19) Shipping : OxFFFFFFFF
D Program Analyzer (Analyze Tool) 35 Ldw (xEOREEEQN - Option byte 20 (OPBT20) Shipping - 0xFOB8FF00
.3l File
Figure 3.3  Preparation of Reset vector, Option Bytes data
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3.3 Build project and Download to debug tool

Follow the procedure below for writing Option Bytes to U2A.
The set Option Bytes are valid from the next reset release.

O]

Build execution

Executes build and checks no error comment on CS+ output window.

B2y—Ns) (B @ ¥ B0 o[58 8 » 120% ~ ' [ B DefaultBuild = = 3
G &m0 QG| S fg Solution List
T R [ set_csaasm Property j’ vecttbl2.asm
i @2 M@
E 14 | £ ~ ey | Columns+
== [ u2a16 stertup Project) A [f=
% 3 R7FT02300 (Microcontroller) L"‘f' |&|
= ¢ Boot Loader (Cenfiguration Tool for
-, CC-RH (Build Tool) 3 set Configuration Setting Area (Option Bytes. Reset Vector)
= RH850 E2 (Debug Teol) 4
= :i] File 5 .section "CSA_SECTION", const
ﬂ Build tool generated files 6 align 4 o
- Beset cca.asmi 7 .dw 0x00000000 : Reset Vector (PEQ) Shlpplng : 0x00000000
ﬁ“mmm 8 .dw 0x00000000 : Reset Vector (PET) Shipping : 0x00000000
83} vecttbi0.asm 9 .dw 0x00800000 . Reset Vector (PE2) Shipping : 0x00800000
= 10 .dw 0x00800000 : Reset Vector (PE3) Shipping : 0x00800000
I wectthil.asm 1 dw OxFFFFFFFF . Reserved Shipping - OXFFFFFFFF
- £} vecttbl2.asm 12 dw OxFFFFFFFF - Reserved Shipping : 0xFFFFFFFF
8 vecttbl3.asm 13 .dw OxFFFFFFFF : Reserved Shipping : 0xFFFFFFFF
2|/ PEO (Subproject) 14 .dw OxFFFFFFFF : Reserved Shipping : OxFFFFFFFF
. % RTFT02300 (Microcontraller) 15 .dw 0x3FF30010 . Option byte 0 (OPBTO) Shipping : 0x3FF30010
-4, CC-RH (Build Tool) 16 dw 0xFOFB0O000 . Opl!nn byte 1(0OPBT1) Sh!pp!ng OxFOFBO000
.5 RHESD E2 (Debug Tool) 17 Jdw 0x7FFFFFFF : Opl!on byte 2 (OPBT2) Sh!pp!ng: Ox7FFFFFFF
P Analyzer (Analyze Tool) 18 .dw OxFIFFFEFC : Option byte 3 (OPBT3) Shipping : 0xF1FFFEFE [Modified]
I Crogram Analyzer Analyze Too 19 dw 0x0COCOCOF  Option byte 4 (OPBT4) Shipping : 0x0COCOCOF
o[ Fite 20 .dw OxFFFFFFFF . Reserved Shipping : OxFFFFFFFF
ﬂ} Build tool generated files 21 dw OxFFFFOFC3 - Option byte 6 (OPBT6) Shipping : 0xFFFFOFC3
-8 cstart0.asm 22 .dw OxFFFFFFFF : Option byte 7 (OPBT7) Shipping : 0xFFFFFFFF
& main0.c 23 dw OxFFFFFFFE  Option byte & (OPBTS) Shipping : 0xFFFFFFFE
=-[ 7 PE1 (Subproject) 24 .dw OxFFF1FFFF : Option byte 9 (OPBT9) Shipping : OxFFF1FFFF
8 R7FT02300 (Microcontroller) 25 .dw OxFBFD288E  Option byte 10 (OPBT10) Shipping : OXFBFD288E
4, CC-RH (Build Too]) 2% dw OxEFFFFFFF . Option byte 11 (OPBT11) Shipping - OxFFFFFFFF [Modified]
5! RH330 E2 (Debug Toal) 27 .dw OxFFFFFFFD : Option byte 12 (OPBT12) Shipping : OxFFFFFFFD
r 9 28 dw OxFFFFFFFF  Option byte 13 (OPBT13) Shipping : OXFFFFFFFF
- Program Analyzer (Analyze Tool) [} 59 dw 0x00000192 - Option byte 14 (OPBT14) Shipping : 0x00000192
[ File 30 .dw OxFFFFFFFF . Reserved Shipping : OxFFFFFFFF
- Tl Build tool generated files 31 dw OxBFFFFFFF - Option byte 16 (OPBT16) Shipping - OX6FFFFFFF
&) cstartl.asm 32 .dw OxFFFFFFFF : Option byte 17 (OPBT17) Shipping : OxFFFFFFFF
& maint.c 3 dw OxFFFFFFFF  Option byte 18 (OPBT18) Shipping : OXFFFFFFFF
2-[# pe2 (subproject) 34 dw OXFFFFFFFF : Option byte 19 (OPBT19) Shipping : OXFFFFFFFF
) 35 dw 0xFDBSFFO0 . Option byte 20 (OPBT20) Shipping - 0xFOBBFF00
) {E EZT:?;%I(IT%Z‘IJ°”"°"€') 36 dw 0x000000CC - Option byte 21 (OPBT21) Shipping - 0x000000CC
37 .dw 0xC0O00C000 : Option bvte 22 (OPBT22) Shippina : 0xC000C000
-z RHB50 E2 (Debug Tool)
¥ Pragram Analyzer {Analyze Tool]
-3 File
'ﬂ} Build tool generated files "Em \d%&EU Defau i (Bu\ |d) ______ .J
-2l cstart2.asm ended(Errur 0, Yarning:0) (| DefaultBuild) ------
-£| main2.c bui [d(PE1 Defau\tBu\Id) -J
& [ PE3 (subproject) enclled(Error 0, Warning:0)(PET, DefaultBuild] ---
.38 RTF702300 (Microcontroller) Eﬁé;g EEEENWE“# ! “3“‘ M) oomemd
A CC-RH (Build Tool) - bui \d(F‘ES Defau\tEu\ ld) ——-——-
- RHBSDE2 (Debua Tooll  looooos snided (Error:l, Warnine: N0 (PES. Dafaultfuild) —o——-

Figure 3.4 Build execution
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@

Allowance setting for writing Option Bytes

Sets "Yes" to the item of "Allow downloading to the configuration setting area" on the Download File
settings tab of the Debug Tool.

oo I

1 HER:- O323Q 5

(@ Solution List

I}| Project Tree 1 x
w

7l4.0.8.3

% =7} u2a16 startup (Project)* o
H - {E R7F702300 (Microcontroller)

.. A, CC-RH (Build Tool)
= EF\IE
ﬂ Build tool generated files

-1} bootasm
u iodefine.h
‘L"" vectthll.asm
-8 vecttbl1.asm

88 vecttbl2.asm

BL"" vecttbl3.asm
‘L"" set_csa.asm
% PEO (Subproject)
#_, R7F702300 (Microcontroller)
A, CC-RH (Build Tool)

£ RHE50 E2 (Debug Tool)

O Program Analyzer (Analyze Tool)
j File
ﬂ Build tool generated files
8 cstartD.asm
‘j mainQ.c
% PE1 (Subproject)

$ R7F702300 (Microcontroller)
4, CC-RH (Build Teol)
- RH850 E2 (Debug Tool)
= O Program Analyzer (Analyze Tool)
j File
ﬂ Build tool generated files
a1l cstartl.asm
i U mainl.c
& [ PE2 (Subproject)
#_. R7F702300 (Microcontroller)
-4, CC-RH (Build Tool)
-2, RH850 E2 (Debug Tool)
% Program Analyzer (Analyze Tool)
o[ File
ﬂ Build tool generated files

ol

Figure 3.5

¢ Boot Loader (Configuration Tool for Multi-c

j’ set_csa.asm roperty
o

&5 RHB50 E2 Froperty
~ Download
Downlozd files
CPU Reset after
Erase flash ROM before download
Automatic change method of event setting position

Allow downloading to the block protection area
Allow downloading to the security setting area
Allow downloading to the switch area

+ Debug Informakion
Execute to the specified symbeol after CPU Reset
Specified symbol
The upper limit size of the memory uszge [MBytes]

Allow downloading to the configuration setling area

[51
No
No
Suspend event

Allow downloading to the configuration seting area

No
No
No

Yes
_main

500

Specifies whether to allow downloading to the configuration setting area. Please reconnect the debug tools when after downloded

' Connect Settings

Debug Tool Settings l Download File Settings ;I Hook Transaction Settings

bui I
ended!
bui Id(PEZ, DefaultBuild

DefaultBui ld

PE1, Defsul{Bui 1d) ~—---
E

bui Id(PE3, DefaultBuild) ---—--

[
(|
(
(
EndEdEE
(
(

start build{u2alf_startup, DefaultBuil

fEEIF]

ended(Error:0, Warning:03(PED, DefaultBulld)
rlrnr:[l, Warning:0}(PET, DefaultBuild)
rror:0, Warning:D}(PEZ, DefaultBuild)
Build ended(Error:0, Werning:0}(PE3, DefaultBuild)

Build ended{Erraril, Warning:0)(u2alf_startup, DefaultBuild) Al
= Ended(Success:5 Projects, Failed:0 Projects)(Friday, February 28, 2020 5:17:08 PM) ==

\ All Messages A *Build Tool

Permission setting for writing Reset vector and Option Bytes
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@ Download to debug tool

After executing the download to debug tool, the Option Bytes value is written to the "Configuration
Setting Area" on the flash memory.

&?L 295

FES X DB

0ol s

i &

7 Defaultuild

M S <:°D""b“;3

o= o

2 OR339 o

(@ Solution List

1 x

o

-
2.
3
=t
&

@ 3lE

:fseu:za.ﬁm Property

Jenuey uows 43

_ﬁ u2a16 startup (Project)*

3 R7F702300 (Microcontroller)

----- 4, CC-RH (Build Tool)
..... £ RHE50 E2 (Debug Tool) |
= m File
ﬂ Build tool generated files
- ‘L"‘ boot.asm
.| iodefine.n
& yectthl0.asm
.o vectthl .asm
- ‘L"" vectthl2.asm
"L"“ vecttbl3.asm
e ‘L"“ set_csa.asm
| T} PEO (Subproject)
.. 3% RTF702300 (Microcontroller)
4, CC-RH (Build Tool)
= RH850 E2 (Debug Tool)
f:) Program Analyzer (Analyze Tool)
=1 :‘ﬂ File
ﬂ Build tool generated files
i’* cstart0.asm
-&| main0.c
=-[F PET (Subpraject)
ﬁ R7F702300 (Microcontroller)
4, CC-RH (Build Teol)
25 RH830 £2 (Debug Tool)
’\‘) Program Analyzer (Analyze Tool)
|3 ﬂ File
-E Build tool generated files
"'L"" cstartl.asm
& main1.c
| ﬂ PE2 (Subproject)
: % RTF702300 (Microcontroller)
4, CC-RH (Build Tool)
== RHa50 E2 (Debug Tool)
.07 Program Analyzer (Analyze Tool)
é :‘B File
ﬂ Build tool generated files
‘ﬂ" cstart2.asm
&| main2.c

[ —

¢ Boot Loader (Configuration Tool for Multi-c

Alll

\

Connect Settings

Debug Tool Settings ), Download File Settings |

25 RHB50 E2 Property
v Download
Download files 5]
CPU Reset after downl, Ne
Erase flash ROM before download No
Automatic change method of event setting position Suspend evert
Yes
AMlow downloading to the block protection area
AMiow downloading to the security setting area NU
Allow downloading to the switch area No
v Debug Information
Execute to the specified symbol after CPU Reset Yes
Specified symbel _main
The upper limit size of the memory usage [MBytes] 500

setfing area
Specifies whether to zllow downloading to the configuration setting area. Please reconnect the debug tools when after downloded.

Hook Transaction Settings

Start build{uZalf startup DefaultBui
Build ended(Error:ll, Warnine:0){uZalf
== Ended(Success:§ Projects, Failed:

TJEUF]
' All Messages | *Build Tool

Id) ------ J
_startup, DefaultBuild) ------ il
T Projects)(Fridav. February 28, 2020 5:17:08 PH)

Output q
-- Build ended(Error:0, Warninz:0J(FED, DefaultBuild) ------ J
Starl build(PE1, DefaultBuild) ------
Build ended(Errar:0, Warning:0)(PE!, DefaultBuild} ------ "l
Start build(PE2, DefaultBuild) --—-—-—-
Build ended(Errar:0, Warning:0)(PE2, DefaultBuild} ------ "l
Start build(PE3, DefaultBuild) ---——- o
Build ended(Errar:0, Warning:0)(PE3, DefaultBuild} ------ "l

Figure 3.6 D

ownload execution
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RH850/U2A-EVA Group Start Up Guide(OPBT)

After download successfully, the pop screen is shown on CS+ as Fig. 3.7, and the allowance setting of
"Allow downloading to the configuration setting area" on the Download File Settings tab of the Debug
Tool is changed to "No" automatically.

S EE @ EE Q3 g SolutionList

17/ Project Tree X | sel_csassm EX Property - x
= A
3 ¥
B o2 @ &5 RHE50 £2 Propetty » -]+
= = [ u2at6 startup (Project)” A 'y Downlosd
z
2 3&. R7F702300 (Micrecontroller) Download files 51
t Boot Loader (Cenfiguration Tool for Multi-c CPU Reset after d d
. Ay, CC-RH (Build Tool! Erase flash ROM before download
£uRHBSDE {PEE.”.Q...TEDD Jutomatic change methed of event setting position
= File
jﬂ Build tool generated files Allow downloading to the block protection area
9 boot, g Allow downloading to the security sefting area
= -asm Allow downloading to the switch area
U‘ iodefine.h ~ Debug Information
'ﬂ': wvecttbl0.asm Execute to the specified symbol after CPU Reset Yes
B8 yecttbll.asm Specified symbel _main
‘L"" vectthl2.asm The upper limit size of the memory usage [MBytes] 500
B
' vecttbi3asm Warning(W0210002) x
- B8 set_csa.asm
= ﬁPED(SubproJect)
. 3% R7F702300 (Microcontroller) Download was completed, but the following problem may exist
“, CC-RH (Build Tool) R S——
5. RH850 E2 (Debug Tool) Memory write to the area requiring reconnection of the debug tool was executed
IS Pl :ct debug tool (W061702()
\‘) Program Analyzer (Analyze Tool) Sase reconnect debug ool 1 )
=3 File
+ ﬂ Build tool generated files
21 cstart0.asm
e + Create contact info Help
F PE1 (Subpraject]
% R7F702300 (Microcontroller)
4, CC-RH (Build Tool)
-3, RHE50 E2 (Debug Toal)
‘% Program Analyzer [Analyze Taal) Allow downloading to the on setting area
& _”ﬂ File Specifies whether to allow downloading to the configuration setting area. Please reconnect the debug tools when after downloded
ﬂ Build tool generated files
'_‘im cstarti.asm \ Connect Settings Debug Tool Settings ), Download File Settings | Hook Transaction Settings -
t.-E2| maint.c
(B P2 (subprojec) R Build ended(E 0, Warning:07(PED, DefaultBuild) J 2
. ------ Build ended{Errar:0, Warning: » DefaultBuild] ------
- 384 RTFTO2300 (Microcontroller) - Start bui I6(PE1, DefaultBuild) ------ |
Ay, CC-RH (Build Toel) - Build endediErrari0, Warning:0)(PET. DefaultBuild) ------ J
£ RH250 E2 (Debug Tool - Start buildiPE2, DefaultBuild) ------ il
N (Debug Tool) ------ Build ended{Error:l, Warnine:0)(PE2, DefaultBuild) ---—- J
% Program Analyzer (Analyze Tool) - Start bui Id(PE3, DefaultBuild) ------ o .
jFI - Build endediError:0, Warninz:0)(PES. DefaultBuild) ----—- o
e - Start buildfuZal6_startup, DefaultBuild) ------ "l
] Build tool generated files - Build ended(Erroril, Warning:0)(u2al8_startup, DefauliBuild) --—--- "l -
-L"" cstart2.asm = Ended(Success:b Projects, Failed:0 Projects){Friday, February 28, 2020 5:17:08 PM) ==
L& main2.c v %EEIF] -
- .
< > ' All Messages | *Build Tool -

Figure 3.7 Download successfully

Writing the Option Bytes could be completed through the above procedure.
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4. How to write Option Bytes to U2A (MULTI)

This section introduces how to write Option Bytes to U2A using MULTI as the Integrated Development
Environment from Green Hills Software. (hereinafter referred to as MULTI).

4.1 Section setting

The section name setting and the address to be set the section have to be specified the “Configuration
Setting Area” on the flash memory in which the reset vector base address and Option Bytes value are
allocated.

Figure 4.1 shows the sample source file for setting the Option Bytes displayed on MULTI. The section
name is set on line 5, and the .dw pseudo instruction is used for setting the reset vector and each option byte
value. Refer to "set_csa.850" of sample program for details.

File Edit View Block Tools Version Config Windows Help
ERs/BRBEY 00 e B®
| C:¥lUsers¥a5105348¥Documents¥GHS Projects¥lU2A 16¥Rey. 1.0 1¥0PBET¥u25 16 _startup_ghs¥set_csa.850 vl | 1
1 | A
2 e e e e e e e e e e e e i ——————————
3 -- set Configuration Setting Area (Option Bytes, Reset Vector)
7 g
5 .section "CSA SECTION"™, const ‘
& .align 4
7 Ldw axeasaeaae -- Reset Vector (PE@) Shipping : exeapeaea8
3 Ldw axeasaeaae -- Reset Vector (PE1) Shipping : exeepeseas [Modified]
9 wdw axeasaeaae -- Reset Vector (PE2) shipping : exeaseaeas
1@ wdw Bxea508000 -- Reset Vector (PE3) Shipping : @x@a3e0808
11 wdw @xFFFFFFFF -- Reserwved Shipping : @xFFFFFFFF
12 wdw @xFFFFFFFF -- Reserwved Shipping : @xFFFFFFFF
13 wdw @xFFFFFFFF -- Reserwved Shipping : @xFFFFFFFF
14 wdw @xFFFFFFFF -- Reserwved Shipping : @xFFFFFFFF
15 wdw @x3FF30818 -- Option byte @ (OPBT®) Shipping : @x3FF3Bele
16 Ldw BxFeFBeaae -- Option byte 1 (OPBT1) Shipping : exFeFbeoae
17 Ldw @x7FFFFFFF -- Option byte 2 (OPBT2) Shipping : @x7FFFFFFF
18 Ldw @xF1FFFEFC -- Option byte 3 (OPBT3) Shipping : @xF1FFFEFE [Modified]
19 Ldw axeCeCecar -- Option byte 4 (OPBT4) Shipping : exeCeCeCer
28 wdw @xFFFFFFFF -- Reserwved Shipping : @xFFFFFFFF
21 wdw @xFFFF@FC3 -- Option byte & (OPBTE) Shipping : @xFFFFBFC3
22 wdw @xFFFFFFFF -- Option byte 7 (OPBT7) Shipping : @xFFFFFFFF
23 wdw @xFFFFFFFE -- Option byte & (OPBTE) shipping : @xFFFFFFFE
24 wdw @xFFF1FFFF -- Option byte 9 (OPBT9) Shipping : @xFFF1FFFF
25 wdw B8xFBFD2BBE -- Option byte 18 (OPBT1@) Shipping : @xFBFD2BBE
26 Ldw BxEFFFFFFF -- Option byte 11 (OPBT11) Shipping : @xFFFFFFFF [Modified]
27 Ldw @xFFFFFFFD -- Option byte 12 (OPBT12) Shipping : @xFFFFFFFD
28 Ldw @xFFFFFFFF -- Option byte 13 (OPBT13) Shipping : @xFFFFFFFF
29 Ldw axeaeaa192 -- Option byte 14 (OPBT14) Shipping : exeeee8192
Elc] wdw @xFFFFFFFF -- Reserwved shipping : @xFFFFFFFF
31 wdw @x6FFFFFFF -- Option byte 16 (OPBT16) Shipping : @x6FFFFFFF
32 wdw @xFFFFFFFF -- Option byte 17 (OPBT17) Shipping : @xFFFFFFFF
33 wdw @xFFFFFFFF -- Option byte 18 (OPBT18) Shipping : @xFFFFFFFF
34 wdw @xFFFFFFFF -- Option byte 19 (OPBT19) Shipping : @xFFFFFFFF
35 wdw BxFBBEFFRe -- Option byte 28 (OPBT28) Shipping : @xFBSBFF@e
36 wdw Bxeaeaeacc -- Option byte 21 (OPBT21) Shipping : @xeapesaCC
37 Ldw axCepacaas -- Option byte 22 (0OPBT22) Shipping : exCeeaCoae
38 Ldw @xFFFFCaae -- Option byte 23 (OPBT23) Shipping : @xFFFFCea8
39
v
[Ln 1/38,C0l 1 [ ]
Figure 4.1  Setting Section name
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Figure 4.2 shows how to set section address and size using link directive file (.Id) in MULTI.

As “Reset Vector (PEO)” in "Configuration Setting Area" is described after section name which is described
in line 7 of set_csa.850, the start address of section name(CSA_SECTION) corresponding to “Reset Vector

(PEQ)” is specified to the address FF32 1380H (FF32 1000H+ 0380H).

Also, as the area is set between “Reset Vector(PEOQ)’(FF32 1380) and “OPBT23”(FF32 13FC) ,the section
size is specified to 0x80 in this example of setting.

Table 51.10 Base address of Configuration Setting Area in case of Area 0 is valid
(FSWASTAT_0.CFGVA=0)

Base Address Name
<CSAk_base> (K=1, b) Base Address Bus Group
<CSAl_base> FF32 0800, (Configuration Setting Area 0) P-Bus Group 1
! <CSAb_base> FF32 10004 Configuration Setting Area 1) P-Bus Group 1
f ... front side (valid). b... back side (invalid)
Table 51.51 Conflguration Setting Area (1/2)
Read CSAVOF!
State a1 the Write | Protection | CSAVOFC
Harme Address® shipping ™ Protection 102 | 1B Humber
[Reset vector (FED) <CSAK_baser+ 0380y | 0000 0000 Customer IDA | — 12

CONSTANTS
{

CSA_START = 0xFF321380
CSA_SIZE =0x80

MEMORY
{

SECTIONS
{

CSA : ORIGIN = CSA_START,

CSA_SECTION align(4) :>CSA

LENGTH = CSA_SIZE

Fig

ure 4.2  Example of Setting section address
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4.2 Data preparation

It sets Reset vector and each Option Bytes which allocated in Configuration Setting Area by the .dw
pseudo instruction as Figure 4.3. The .dw pseudo instruction is the assembler instruction that initialize
memory in units of 4 bytes. The comment "[Modified]" indicates where to change the value from the initial

value.
File Edit View Block Tools Version Config Windows Help
BRL/BRNY 90| B
| Ci¥lUsers¥a5105348¥Dacuments¥GHS Projects¥U2A 16¥Rev, 1.0 1¥OPBT¥u2a16 _startup_ghs¥set_csa 850 ~| |1
1|
e e e e e R R
3 -- set Configuration Setting Area (Optiocn Bytes, Reset Vector)
U,
5 .section "CSA_SECTION™, const
6 .align 4
7 Ldw axaeaaanea -- Reset Vector (PER) Shipping : @xeseapesa
8 Ldw axaeaaanea -- Reset Vector (PE1) Shipping : @xeseapesd [Modified]
£l Ldw axaasaeaae -- Reset Vector (PE2) Shipping : @xeaseaene
1@ Ldw axaes0e0e0a -- Reset Vector (PE3) Shipping : exeaseaesa
11 Ldw @xFFFFFFFF -- Reserved Shipping : @xFFFFFFFF
12 Ldw @xFFFFFFFF -- Reserved Shipping : @xFFFFFFFF
13 Ldw @xFFFFFFFF -- Reserved Shipping : @xFFFFFFFF
14 Ldw @xFFFFFFFF -- Reserved Shipping : @xFFFFFFFF
15 Ldw Bx3FF30818 -- Option byte @ (OPET®) Shipping : @x3FF3@ale
16 Ldw BxFeFoeaes -- Option byte 1 (OPBT1) shipping : @xFBFE@ee8e
17 Ldw Bx7FFFFFFF -- Option byte 2 (OPBT2) Shipping : @x7FFFFFFF
18 Ldw BxF1FFFEFC -- Option byte 3 (OPBT3) Shipping : @xF1FFFEFE [Modified]
19 Ldw BxeCeCaCar -- Option byte 4 (OPBT4) Shipping : @x@CeCeCer
28 Ldw @xFFFFFFFF -- Reserved Shipping : @xFFFFFFFF
21 Ldw BxFFFFAFC3 -- Option byte & (OPBTE) Shipping : @xFFFF@FC3
22 Ldw @xFFFFFFFF -- Option byte 7 (OPBT7) Shipping : @xFFFFFFFF
23 Ldw @xFFFFFFFE -- Option byte 8 (OPBTE) Shipping : @xFFFFFFFE
24 Ldw @xFFF1FFFF -- Option byte 9 (OPBT9) Shipping : @xFFF1FFFF
25 Ldw axFEFD2EBE -- Option byte 18 (OPBET1@) Shipping : @xFBFD2E3E
26 Ldw @xEFFFFFFF -- Option byte 11 (OPBT11) Shipping : @xFFFFFFFF [Modified]
27 Ldw BxFFFFFFFD -- Option byte 12 (0OPBT12) Shipping : @xFFFFFFFD
28 Ldw BxFFFFFFFF -- Option byte 13 (OPBT13) Shipping : @xFFFFFFFF
29 Ldw Bxaeaaals2 -- Option byte 14 (0OPBT14) Shipping : @xe8esal192
El] Ldw BxFFFFFFFF -- Reserved Shipping : @xFFFFFFFF
31 Ldw B@x6FFFFFFF -- Option byte 16 (OPBT16) Shipping : @x6FFFFFFF
32 Ldw @xFFFFFFFF -- Option byte 17 (OPBT17) Shipping : @xFFFFFFFF
33 Ldw @xFFFFFFFF -- Option byte 18 (OPBT18) Shipping : @xFFFFFFFF
34 Ldw @xFFFFFFFF -- Option byte 19 (OPBT13) Shipping : @xFFFFFFFF
35 Ldw axFes3FFea -- Option byte 28 (OPBET2@) Shipping : @xFBEEFF@@
36 Ldw Ax@eaaaalc -- Option byte 21 (OPBT21) Shipping : @x@aea08CC
37 Ldw axCeaacaes -- Option byte 22 (0PBT22) Shipping : exCeeaCesa
38 Ldw BxFFFFCBea -- Option byte 23 (0OPBT23) Shipping : @xFFFFC@8@
29
|tn 1/39,Col 1 [ [

Figure 4.3

Preparation of Reset vector, Option Bytes data
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4.3 Build project and Download to debug tool

Follow the procedure below for writing Option Bytes to U2A.
The set Option Bytes are valid from the next reset release.

@ Build execution

Executes build and checks no error comment on MULTI output window.

A% C:HUZA16 Startup¥U2A16_Startup.gpj - MULTI Project Manager — O x
File Edit View Build Connect Debug Tools Windows Help

EEE ks BRoc([RaFE

[Find: ~] Build (F7) | v
B
Mame Type Options 71
B £J U2Aa16 Startup¥U2a16_Startup.gpj  Top Project -cpu=rh850g4mh -I.¥device -ffunctions -preprocess_linker _directive_full
B B StartupBuild.gpi Program -bsp generic -1.%¥inc -1, -g -dual_debug -ignore_debug_references -object_
B set csa.g50 Assembly
B 3 srcfsrec.apj Subproject g
B startup.3s0 Aszembly
B startup2.350 Assembly
B startup_PED.350 Assembly
B startup_PE1.850 Assembly
B startup_PE2.850 Assembly
B startup_PE3.350 Assembly
B main.c C File
B main_ped.c C File -zection ' text= mytext’
B main_pel.c C File zection ' text=.mytext1
B main_pe2.c CFile section ' text=mytext?
B main_pe3.c C File section ' text=.mytext3
[ section.ld Linker Directives
[ startupBuild.map MAP ftf@fCf«
< >
CUNE T IHE ME 1.0 DECEAUSE Wif-U UUES (UL BA 1S
Compiling main_pel.c because main_pel.o does not exist “
Compiling main_pel.c because main_pel.o does not exist
Compiling main_pe?.c bhecause main_pef.o does not exist
Compiling main_ped.c because main_ped.o does not exist
hinking StartupBuild because it does not exist
one
Build successful (Mon Feb 17 21:11:13 2020) ™
MM Build programs containing selected items V&50/RHE50
Figure 4.4 Build execution
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@ Debug execution

Execute debug on MULTI window.

Ab C:¥U2A16 Startup¥U2A16_Startup.gpj - MULTI Project Manager — O >
File Edit Wiew Build Connect Debug Tools Windows Help
EgEksBmoc|(RuHE
Find: i ” Debug (F5) I'I -
Mame Type Cptions -1
B [£J U2a16 Startup¥U2A16_Startup.gpj  Top Project -cpu=rh&50g4mh -I.¥device -flunctions —preprocess_linker_directive_full
B (B startupBuild.apj Program -bsp generic -1.¥inc -1. -g -dual_debug -gnore_debug_references -object_
B set_csa.850 Aszembly
B £3 srcfere.apj Subproject g
B startup.350 Azsembly
B startup2.850 Assembly
B startup_PE0.850 Assembly
B startup_PE1.850 Assembly
B startup_PE2.850 Assembly
B startup_PE3.850 Assembly
B main.c C File
B main_pel.c C File ~section ', text=.mytext
B main_pel.c C File -zection ', text=.mytext1’
B main_pe2.c C File section ' text=.mytext?'
B main_pe3.c C File section ' text=.mytextd
[ section.Id Linker Directives
[ startupBuild.map MAP ftf@fCf«
£ >
VIR ITIE WA TI_FEU L HECHUSE NG IT_PED 0 UUES TUL BAISL
Comgpiling main_pel.c hecause main_pel.o does not exist ~
Compiling main_peZ.c hecause main_pe?.o0 does not exist
Comgpiling main_ped.c hecause main_ped.o does not exist

Linking StartupBuild because it does not exist

Done

Initializing Debugger... done.

Status | Info ]Comman_Jd Debug containing programs

VB50/RHE50

Figure 4.5

Debug execution
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@ Allowance setting for writing Option Bytes

Execute the follow command on the cmd tab of MULTI Window for allowance downloading to the
configuration setting area.

target FLASHEXTRA configl on

Execute the follow command on the cmd tab of MULTI Window for checking allowance downloading
to the configuration setting area.

target FLASHEXTRA

;?E CH¥UZA16 Startup¥StartupBuild:0x - MULTI Debugger — O

File Debug View Browse Target TimeMachine Tools Config Windows Help

dLeFIHMIPHETSE IR RQQQ % E B

Target Status T3 wpemplnlbcd  _start: e200
O 850esery? Debug Connect ior ~ |53 o  OxlBc?2  _start+0x2: ffanonoa
{ L T L PSP [ PR JPSY I - T PR R }I_L (
|Su:uuru:e V| File: | v| Func: |_start v| L=

MULTI> tarzet FLASHEXTRS configl on

MULTI> target FLASHEXTRA

Extend Data areallxffIZ0000-0xff3207Ff) access is disahled

Configuration Setting area D(0xff320840-0xff320843) access iz disabled (OTP)
Configurat ion Setting area 00(0xff3?0844-0xff320fff) access is disakbled
Configuration Setting area 1(0xff321040-0xff321043) access is enabled (OTP)
Configuration Setting area 1(0xff321044-0xff3217ff) access iz enabled
Becurity Setting area O(0xFf3F1840-0xff32784b) access is digsabled [OTF)
Security Setting area 0(0xff32184c-0xff321fff) access is disahled

Security Setting area 1(0xff322040-0xff32204b) access is disabled (OTP)
Security Setting area 1(0xff32204c-0xff3227Ff) access is disahled

Block Protection area O(FPSYSO0)(0xff322840-0xff32287f) access is disabled (OTP)
Block Protection area O(FPSYS0) (Qxff322880-0xff322fff) access is disahled

Block Protection area 1 (FPSYSO0)(0xff323040-0xff32307f) access is disabled (OTP)
Block Protection area 1(FPSYS0) (0xff323080-0xff3237ff) access is disahled

Erase Counter area(0xff325000-0xff3267FF) access is disahled (OTP)

Erase Counter area(0xff326800-0xff327fFf) access is disahled (OTP)

Block Protection area O(FPSYS1){0xff340040-0xff34007f) access is disabled (OTP)
Block Protection area O(FPSYS1) (0xff340080-0xff3407ff) access is disahled

Block Protection area 1(FPSYS1)(0xff340840-0xff34087f) access is disabled (OTP)
Block Protection area 1(FPSYS1) (0xff340880-0xff340fff) access is disahled

Erase Counter area(0xff341000-0xFF3427FF) access is disahled (OTP)

Erase Counter area(0xff342800-0xff343fFF) access is disahled (OTP)

Switch area 0(0xff373800-0xff373fff) access iz disabled (OTP)

Switch area 1(0xff374000-0xff3747ff) access iz disahled

Tag area(0xff374800-0xff374fff) access is disahled (OTP)

Data Flash (Blank check) areaf(0xffA00000-0xff48fFfff) access is disabled (OTP)
Extend Data (Blank check) area(0xff520000-0xff5207ff) access is disahled (OTP)
Extend Data (Blank check) area(0xff520800-0xff5217ff) access is digabled (OTP)

!

Extend Data (Blank check) area(0xff521800-0xff5227ff) access is disahled (OTP)
Extend Data (Blank check) area(0xff522800-0xff5237ff) access is disahled (OTP)
Extend Data (Blank check) area(0xff525000-0xff5267ff) access is disahled (OTP)
Extend Data (Blank check) area(0xff526800-0xff527fff) access is disahled (OTP)
Extend Data (Blank check) area(0xff540000-0xff540fff) access is disahled (OTP)
Extend Data (Blank check) area(0xff54000-0xff5427ff) access is disahled (OTP)
Extend Data (Blank check) area(0xff542800-0xff543fff) access is disahled (OTP)
Extend Data (Blank check) area(0xff573800-0xff5747ff) access is disahled (OTP)
Extend Data (Blank check) area(0xff574800-0xff574fff) access is disahled (OTP)
MULTI> |

<

cmd | Trg* | 1o | Py | Tfc*® ]|in section: .text STOPPED

Figure 4.6 Permission setting for writing Reset vector and Option Bytes
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@ Download to debug tool

After executing the download to debug tool, the Option Bytes value is written to the "Configuration

Setting Area" on the flash memory.

File

Debug View Browse

Target TimeMachine

dLeF I PpHRESE LKRE QAR Q%W T B

ﬂ CXUZA16 Startup¥StartupBuildi0x - MULTI Debugger

Tools

Config Windows

Help

— O

Downloading program text and data. Please Wait...
Download complete.

Flash Extra area Oxff321380 to 0x80 bvte writing...
Flash Extra area is updated. Please restart G50eserv?.

MULTI>
<

Flash Memory 0x0 to 0x3240 brte writing...

Flash Memory 0x3240 to 0x1 byte writing...

Flash Memory 0x400000 to 0x1000 byte writing...

Flash Memory 0x800000 to 0x26cO byte writing...

Flash Memory OxcO0000 to 0x1000 byte writing...

Loaded “C:¥U2816 Startup¥StartupBuild™ with no arguments.

cmd | Tra= | /0 | Py | Tfc™ ] |In section: .text

Target Status v7| wpmmplxlbcl  _start: e?00
B 850eserv? Debug Connectior F o [lbcZ _start+lxd: ffa00004
B StartupBuild for My Tar; L] 0x16cE _5tart+[l}{E: edlf
| ="-] M Core O, R...rtupBuild] ™ Stopped o Oxlbed _start+Oxg: 4808
5 Core 1, R...rtupBuild Stopped + [xlBca _start+Dxa: Anar
B Core 2, R...rtupBuild Stopped : g:}ggg -g‘,t:mg:g Sgg]ﬁ
Core 3, R...rtupBuild Stopped + OxlBd0 “efart+0xin: 5500
o  OxlBd?  _start+0xl2: SEz200014
o OxlBdE  _start+0xl6: ffalib3e
e [xlBda _start+0xlac 2e2000Mm
e  [xlBde _start+0xle: Nded
o OxlBel _start+0x20: 0E231000 fded
e [OxlBef  _start+0x2G6: Jaln
e [xlBed  _start+0x28: 4200
e [xlBea  _start+0xZa: dann
e [xlBec _start+0xZc: Nalc
e [xlBee _start+0xZe: 1941
o Ox16Bf0  _start+0x30: 0Ez241000 fdco
o [Oxl6BfE  _start+0x36: 07ao0o0z4
e [OxlBfa  _start+0x3a: 28e0
e OxlBfc  _start+0x3c: Ndb?2
e [xl6fe _start+0x3e: 06221000 fded
<
Source V| File: | V| Func: |_start v| <=
Target: Flash Extra area 0xff321380 to Ox80 hyte writing...
Target: Flash Extra area is updated. Please restart G00eservZ.
Target: Flash Memory 0x0 to 0x3240 hyte writing...
Target: Flash Memory 0x3240 to Ox1 hyte writing...
Target: Flash Memory 0xd400000 to 0x1000 hyte writing...
Target: Flash Memory 0x800000 to OxZ6cl hyte writing...
Target: Flash Memory OxcO0000 to 0x1000 hyte writing...

STOPPED

L
I
=

~

Figure 4.7

Download execution
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After download successfully, the allowance setting is changed to “disabled".

% C¥U2816 Startup¥StartupBuild:0x 1 - MULTI Debugger - O >
File Debug View Browse Target TimeMachine Tools Config Windows Help
Ly =
dLites IFlleTxs s SBER Q88 Q@ | H E @ ®
Target Status 17| wpmmplxibcl  _start: e200 A
B 850eserv? Debug Connect ior ~F . EK}EC% —5tart+8x%: f;??ﬂﬂﬂd
B StartupBuild for My Tar: . o Ulbch o _start+lsb: 8 v
< R >
Source V| File: | V| Func: |_start V| L=
MULTI> target FLASHEXTRA ~
Extend Data area(0xff320000-0xff3207ff) access is disabled
Confizguration Setting area 0(0xff320840-0xff320843) access is disabled (OTP)
Configuration Setting area 0(0xff320844-0xff320fff) access is disabled
Confizguration Setting area 1(0xff321040-0xff321043) access is disabled (OTP)
Configuration Setting area 1(0xff321044-0xff3217ff) access is disabled
cecurity Setting area Di0xfF321840-0xFT32754h) access s disabled (OTF)
Security Setting area 0(0xff32184c-0xff321fff) access is disabled
Security Setting area 1(0xff322040-0xff32204b) access is disabled (OTP)
Security Setting area 1(0xff32204c-0xff3227ff) access is disabled
Block Protection area O(FPSYS0) (0xff322540-0xff32287f) access is disabled (OTP)
Block Protection area OC(FPSYS0) (0xff322880-0xff322fff) access is disahled
Block Protection area 1(FPSYS0) (0xff323040-0xff32307f) access is disabled (OTP)
Block Protection area 1(FPSYS0) (0xff323080-0xff3237ff) access is disahled
Erase Counter area(0xff325000-0xff3267ff) access is disabled (OTP)
Erase Counter area(0xff326800-0xff327fff) access is disabled (OTP)
Block Protection area O(FPSYS1) {0xff340040-0xff34007f) access is disabled (OTP)
Block Protection area OC(FPSYS1) (0xff340080-0xff3407ff) access is disahled
Block Protection area 1(FPSYS1) (0xff340540-0xff34087f) access is disabled (OTP)
Block Protection area 1(FPSYS1) (Dxff340880-0xff340fff) access is disahled
Erase Counter area(0xff341000-0xFf3427ff) access is disabled (OTP)
Erase Counter area(0xff342800-0xff343fff) access is disabled (OTP)
Switch area 0(0xff373500-0xff373fff) access is disabled (OTP)
Switch area 1(0xff374000-0xff3747ff) access is disabled
Tag area(0xff374800-0xff374fff) access is disabled (OTP)
Data Flash (Blank check) areaf0xff400000-0xff48ffff) access is disabled (OTP)
Extend Data (Blank check) areal(0xff520000-0xff5207ff) access is disahled (QTP)
Extend Data (Blank check) areal0xff520800-0xff5217ff) access is disahled (QTP)
Extend Data (Blank check) areal0xff521800-0xff5227ff) access is disahled (QTP)
Extend Data (Blank check) areal0xff522800-0xff5237ff) access is disahled (QTP)
Extend Data (Blank check) areal0xff525000-0xff5267ff) access is disahled (QTP)
Extend Data (Blank check) areal0xff526800-0xff527fff) access is disahled (QTP)
Extend Data (Blank check) areal0xff540000-0xff540fff) access is disahled (QTP)
Extend Data (Blank check) areal0xff541000-0xff5427ff) access is disahled (QTP)
Extend Data (Blank check) areal0xff542800-0xff543fff) access is disahled (QTP)
Extend Data (Blank check) areal0xff573800-0xff5747ff) access is disahled (QTP)
Extend Data (Blank check) areal0xff574800-0xff574fff) access is disahled (QTP)
MULTIL> |
LS
< > ]
cmd [ Trg* | 1jo | Py ] Tfc™ |{In section: .text STOPPED
Figure 4.8 Download successfully
Writing the Option Bytes could be completed through the above procedure.
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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/O pull-up power supply while the device is powered off. The current injection that results from input of such a signal or
1/0 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 Vi
(Max.) and Vi (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 V4 (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.
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Notice

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.
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.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics
or others.
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.
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.
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.
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.
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.
10. 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.
11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

(Notel) “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.4.0-1 November 2017)

Corporate Headquarters Contact information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most up-to-date
Koto-ku, Tokyo 135-0061, Japan version of a document, or your nearest sales office, please visit:
WWW.renesas.com www.renesas.com/contact/.

Trademarks

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