LENESAS Manual

Renesas IC Toolbox Software

This manual is intended to help users understand the key concepts of the Renesas IC Toolbox (RICBox)
software.

Contents
IS 1111 e T [T oo 4
1.1 System REQUIFEMENTS ... e e e et e e e e e abbe e e e e e annees 4
2. Installation @nd SELUP ... s mammRRRe e e e e e e e a e e e eeeaaaaaan 4
2.1 RICBOX Software INStallation .............uuuiiiiiiiiiiiiiiieiiee e e e e e e e e e e e e e e e e e e e e e e e s ennnnenes 4
2.2 Device Software INStallation .............eoiiiiiiiiiiii e 4
3. Loading and Creating Configurations ..........cccccccrmiiimiiiimiiiiiiis s ssssssss e s e e e e s s s s s s s s s s snnnnnn 8
3.1 Creating @ New ConfigUration............ouiiiiiiiiiie et e e e e e e e s et e e e e s e snteeeeaeeeannneees 8
3.2 Loading @ SetliNgS File ........eiiiiiiiei e 9
4. Side Panel BUttONS......... .. e e e e e e e s e e e s e e e s e e s e e e e e nmmnmmennneneeeeneeeeeees 10
4.1 CONMrOl PAnEI VIBW ......oeiiiiiiiieiii ettt ettt e et e e s aa e e snreeeeae 11
N V72 (o BT (U] o J PP UU TR 11
4.3 CONFIGUIALION VIBW .....ooiiiiiiiiiiii ettt e e e e bttt e e e e e s b bttt e e e e e abb e e e e e e e s anbaneeeeeaannes 12
4.4 REGISIEI VIBW ..ottt et e e e e e e e e e e e e e e e s e e s e e s e bt as b s s rareeeeeeaaaaaaaaaaeaaeeaeaaaaan 13
I =1 (o Yot QB IT-To [ = B VA 1= 2SRRIt 13
£ T V4T o= 0 41 = o 4 ' o 14
5.1 Scanning for CoNNECIEd DEVICES .......ccoiiuiiiiiiiiiie et e e 15
5.2  Connecting to the EMUIALON ..........euiiii e e 16
6.  Errors and Warnings ........ooueiimiiiienis s s ss s m e e e R e an R R e nn e 19
7. Command Line Interface (CLI).......cccoiiiiiiiiiri i s s s mmnn e 19
= TR =1 (B £ 1 o 11 o T 22
L2 TR I o T T |13V 23
Y oo U 24
11. Power EStimation VIEW ... e e s e e mmmmmnnns 25
(7 03 (o T o I U o T F- 13V 26
13. Register Write EXPOrt ...t s ann s 27
14. Multiple Configuration SUPPOIt........ . s mmmmmnnns 28
15. ReVISION HIiSTOIY ... 31
Figures
Figure 1. RICBOX INSTAllation FleS ......coiiiiiiiiieiiieee ettt e e e e e et e e e e e e snbeeeeaeenanes 4
Figure 2. Help > Updates WINAOW.........cccoii i s e e e e ettt e s e e e e e e e e e e e ae st aaa e e eeeaeaeeeeeaensnnnnns 5
Figure 3. RICBOX UPAAes PAGE ......ccooiiiiiiiiiiiiii ettt e e ettt e e e e e bt e e e e e e e anbaeeeeeeaaans 5
R31US0012EU0102 Rev.1.02 RENESAS Page 1

May 23, 2024 © 2021-2024 Renesas Electronics



Renesas IC Toolbox Software Manual

Figure 4. Available PIUGINS WINAOW ..........ueiiiiiiiiiieiee ettt e e e e e ab et e e e e e abb e e e e e e e e anbneeeeeenanns 6
Figure 5. Plugin Software Information WINAOW.............oeiiiiiiiiiiiiei e e e e e e e e e e e e e e e aananes 6
Figure 6. Selectable Versions WINAOW ............ciiiiiiiiiiee it e st ee e e e s ettt e e e e s st e e e e e s sstaeeeaeessstseeeaeesanssaneaeessanns 6
Figure 7. PIUGin INSTAIl PrOCESS .......coiiiiiiiiiiiii ettt ettt e e e e e sb bttt e e e e e abb e e e e e e e e anreeeeeeeaanns 7
Figure 8. Create NEeW ProjeCt WINAOW. ... .. ...ttt e et e e e e e e e e eaaaaaaeeeeeeeaesaaaaennnnnnnnes 8
Figure 9. Select ProdUCt PIUGIN .........cooiiii ettt e ettt e e e e e e e e e eaaeaaaaeeeeseessaaaenannnnnnes 9

Figure 10.
Figure 11.
Figure 12.
Figure 13.
Figure 14.
Figure 15.
Figure 16.
Figure 17.
Figure 18.
Figure 19.
Figure 20.
Figure 21.
Figure 22.
Figure 23.
Figure 24.
Figure 25.
Figure 26.
Figure 27.
Figure 28.
Figure 29.
Figure 30.
Figure 31.
Figure 32.
Figure 33.
Figure 34.
Figure 35.
Figure 36.

Open EXisting ProjeCt WINAOW ........coooiiiiiiiiii ettt e e 9
SEIECE RBS FlE ...ttt e e e e st e e e e e et ae e e e e e e nnbee e e e e e e anreeeas 10
1o Lo o= T =TI =01 (o) o LRSS 10
Control Panel OVEIVIEW PAgE .........ooiiiiiiiiiie ettt e e e e 11
Wizard Page Navigation WINAOW ...........oocuuiiiiiiiiie et 12
Configuration VIEW Tabs ........cooiiiiiii e e e e e e e e e e e e e e e e e aeaaaan 12
Configuration VIEW SEArCH ...........uiiiiiiii e e 13
RegiSter ACCESS WINUOW........ ..ttt e e s et e e e e s e b e e e e e s e nnneeeeee s 13
Block Diagram POP-UP Page ........ccooiiiiiiiiiiiie e e ettt s e s e e e e e e e e e e e e et e e e e e aaaaeaees 14

NOt ConNECted BUHON ...........eiiiiieeeee et e e e e e e e e e e e e e e e e e e aaanareees 14
@70 o1 1= Tox B =11 |17 o P 14
Connected Button HIUMINGLEd ..........oooiiiiiiiiiiei e e e e e e e e eneeeeas 14
Program BUHON ...t e et e e e e e e e e e e e e e e e e e e e anneeee 15
NOt Connected BUHON ... ..t e e e e e e e e e e e e e e e e e e e e e nennnenees 15
(O] a1iTe 8130 =101 1 (o] o KOS PP PPPPRRR 15
REfresSh CONNECHION.... ... et e e e e e e e e e e e e e e e e e e e e e e s e anasanaranes 16
Connect Button in ConNection SEtlNGS .......ccooiiiiiiiiii e 16
I\ [0 @ 0T a T g T=Tox (=Y N =1 (o) o 1SRN 16
(0] a1 Te 8] ¢=3 =101 1 (o] o N PP PP PP PRPR 17
Manual CoNNECHION SELHNGS. .......ciiiiiiiiiiiie e e e s abneeeeee s 17
g 1U]F= 1 (o] g T= U o J PRSP 18

EMUIATOr CONNECL...... .o e et e e e eeaeeeeeeeeeeeeesasaesesassnnsrnnes 18
Error and WarningS VIBW..........uieiiiii ittt ettt e e s e e et e e s s annnaeeeeeas 19
TOOIS MENU 3 CLcuuiiiiiiiiieeeeeecee ettt et e e e e e e e e e e e e e e ettt eeeeeeeeeeeeeesbabaaaaenns 19
O I I o = o TSP PP 20
CLI Connect Command HEIP........ccoeeeiiiiie e e e e e e e e e e e e e e e e e aeeaaaan 21
Tolls MenU > Status MONITOT.........uuii ittt e e e e e e e e e e e e et aas 22

Figure 37. Status MoOnitor WINAOW. ...t e e e e e e e aaaaaeeeeeeeaesaasasaansnnensennes 22
o0 Rt T o (=T oI AV 1= o U [ N o o PRI 23
FIQUIE 39. Trace BULON ...ttt e e e ettt et e e e st e e e e e s nne b e e e e e s annnreeeaeean 23
(Lo LU= O o T = T 1 o 1= PSRN 23
Figure 41. Help MENU > ADOUL. ...ttt e ettt e et et e eeeeeaaaaeaaaaeeaaesaaaaaannnnnennenees 24
Figure 42. Current Device and Software Versions WIiNAOW...............iiiiiiiiiiiiiiiiiiiiece e 24
Figure 43. Power Estimation VIiew BUHON .........ooiiiiiii e a e 25
Figure 44. Power Estimation VIEW WINAOW ..........uuuiiiiiii s s e e e e e e e e e et es e s e e e e e e eeeenennennan 25
Figure 45. INStalled SOfWATIE ..........eiiiiie et ettt e et e e e e s s anaeeeeae s 26
Figure 46. Software Update Banner.............ooiiiiiiiiiiie et e e s et e e e st e e e s s reeeae s 26
Figure 47. Download ThpKg’ PIUGIN ...t e e e e e e e e aaaeeeeeeeeeessaeassanansensannes 26
Figure 48. Manual PIUgin INSTAIL ..ot e et e e e e s s eeeeeean 27
Figure 49. Register Write EXPOrt BUTION .......ooiiii e s a e 27
R31US0012EU0102 Rev.1.02 RENESAS Page 2

May 23, 2024



Renesas IC Toolbox Software Manual

Figure 50.
Figure 51.
Figure 52.
Figure 53.
Figure 54.
Figure 55.
Figure 56.
Figure 57.
Figure 58.

Register Write EXPOrt POP-UP PAge ........cooiiiiiiiii et 28
0T g =T o153 L= A AT 1 (= TSRS 28
1070 )01 Te [UT= 1[0 TN 1Y/ [=Y o [ SRR 28
ConfiIGQUration SEIECHION .........ooi i e e e e e e e e e anbeeeas 29
(070]aliTe [0 =1 [0 a IR T=) 1] g o [P PPTRR 29
Configurations POP-UP MENU..........ccoiiiieeee e e e e e e e e e e aaaaaeeaeeaeaaaan 29
Current Active ConfiQUIration ...........cooo i e 29
Configurations Settings OVEIVIEW ............uiiiiiiiiiiie e e e e e e e 30
Configurations iN the CLI..........oooiiii e e e e e e e e e e e e e e e e ae e e 30

R31US0012EU0102 Rev.1.02 RENESAS Page 3
May 23, 2024



Renesas IC Toolbox Software Manual

1. Introduction

The RICBox, or Renesas IC Toolbox, is a versatile Windows utility designed to streamline and enhance the
development process when working with Renesas products. This tool is particularly useful for engineers and
developers as they can configure and program ICs according to their requirements on various evaluation boards.

1.1 System Requirements

RICBox requires Windows 10. The setup program installs .NET 5.0 alongside RICBox as a self-contained
deployment, therefore, .NET 5.0 does not have to be installed separately.

RICBox ships with an installable version of Python. The setup program will automatically install Python if an
appropriate version of Python is not already installed or detected on the computer.

e USB 2.0 or USB 3.0 Interface

e Processor: Minimum 1GHz

e  Memory: Minimum 512MB; recommended 1GB

e Available disk space: minimum 600MB (1.5GB 64-bit); recommended 1GB (2GB 64-bit)

2. Installation and Setup

There are two parts to installing and running the RICBox software. The first being the Renesas IC Toolbox and
the second being the related device software plugin. Each device has a separate plugin interface available that
will install in parallel to the RICBox software. This plugin can be installed through the RICBox update feature
after the base software is installed.

2.1 RICBox Software Installation

= Download the RICBox software directly from the Renesas website.
* This can normally be found on the webpage of the supported devices.

= The downloaded package will have two install files. Run the installer that pertains to the version of windows on
the current system. For example:

* The file labeled RICBox-version-x86.exe needs to be installed on a windows 32-bit system.
* The file labeled RICBox-version-x64.exe needs to be installed on a windows 64-bit system.

Systemn type: | 64-bit Operating System, x54-based processor |

Pen and Touch: No Pen or Toyeh Input i1s available for this Display

‘enesas-ic-toolbox-richox-installer-v3.3.0f(1).zip » Renesas IC Toolbox Installer (v3.3.0) v 0O

-
MName

| W RICBox-3.3.0.75868-x64.exe |
8| RICBox-3.3.0.75868-x B6.exe

Figure 1. RICBox Installation Files

= Follow the on-screen prompts to finish the installation.

 If any issues occur during the installation process, try to uninstall and reinstall the software. If the problem
persists, then please contact Renesas support.

2.2 Device Software Installation

The RICBox software must be installed before installing a specific device software.

R31US0012EU0102 Rev.1.02 RENESAS Page 4
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1. Open RICBox and click on Help > Updates to open the RICBox Updates window.

SZENESAS

o]

& Updates

* Import Product Key

About IDEAS FOR EVERY SPACE

E Create new project

'ii Qpen project

Figure 2. Help > Updates Window
2. This will display the RICBox Updates pop-up page.

RENESAS RICBox Updates - O

Search | Installed

Search .. Q ® | Prerelease Manual Install @
RICBaox-Designer 5.0.0-dev117617 - m
RICBox R VersaClock7
n Download

R_VersaClock? R_VersaClock?
R_PCle The R_VersaClock? package.
R_FemtoClock2 1d R_VersaClock7
R_FemtoClock3 Version 5.0.0-dev117617
R_VersaClockTAuto Installed Version 5.0.0-dev117617
R_ProXo? Architecture x4

Date Published 2022-08-12

Tags timing, versaclock?

Dependencies RICBox ~7

Figure 3. RICBox Updates Page

3. The available plugins will be displayed on the left side of the window.

R31US0012EU0102 Rev.1.02 RENESAS Page 5
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Search | Installed

Search .. Q

RICBox-Designer

RICEax

R_VersaClock7

F

R_PCle
R_FemtoClock2
R_FemtoClock3
R_VersaClock7Auto
R_ProXo2

igure 4. Available Plugins Window

4. Click on one of the installation packages to view the software information.

RiCBox-Designer 5.0.0-dev117617 ¥ Instll
RICBox R VersaClock7
n Download
R¥esaciod?
R_PCle \ The R_VersaClock7 package.
R_FemtoClock2 Id R_VersaClock7
R_FemtoClock3 Version 5.0.0-dev117617
R_VersaClockTAuto Installed Version 5.0.0-dev117617
R PraXa? Architecture x64
Date Published 2022-08-12
Tags timing, versaclodk?
Dependencies RICBox ~7
Figure 5. Plugin Software Information Window
5. Use the drop-down menu by the install button to select what version is to be installed.
5.0.0-dev114345 - |
R VersaClock7 @& '
- 5.0.0-dev114945 B Downlcad
R_VersaClock7
5 5.000-dev114883
The R_VersaClock? i
T Ot A 5.0.0-dev114037
I VersaClockT
5 R e 5.0.0-dev113151
Version 5.0.0-dev114945
Installed Version 5.0.0-dev113151 50.0-dev113137
Architecture x6d 5.0.0-dev113100
Date Published 2022-07-28 5.0.0-dev113012
Tags timing, versaclock? 5.0.0-dev112012
Dependencies RICBox ~7
Figure 6. Selectable Versions Window
6. Click the install button to add that package to the install queue (more than one can be added).
R31US0012EU0102 Rev.1.02 RENESAS Page 6
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7. Click the Install Now button in the upper-right corner of the window to initiate the installation process.

Q,

RIC Baw-Cresigner
RiCBos
Fe_VarsalleaskT
R_FCle
R_FemioClackd
R_WaresClasiey Auts

RICE:w Uipdates m

URSH N ristall Pioe

D) Prereiease

Marszal Insipl
S00-chey1 14962
R_FemtoClock2
R_FermoCinck?
The R_Femtollock? package.
I

/ o

R_FembaClack?

Wersian 0 0-dew 1 18062
Ingtnled Vershom Mot Installad
Architachima kbl

Figure 7. Plugin Install Process

8. Once the installation process is complete, RICBox will restart and the new updates should now be

accessible.

R31US0012EU0102 Rev.1.02
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3. Loading and Creating Configurations

Settings files are used to save and distribute custom device configurations. They have the file extension “.rbs’.
Each settings file contains all of the register settings for a given device, metadata for the RICBox to understand,
and other information pertaining to that specific configuration. They can be opened like a text file but should not
be edited from any other location than the RICBox software.

Note: Changing values in a settings file from a text editor will corrupt the file and it will not be usable with the
RICBox software.

3.1 Creating a New Configuration

1. To create a new configuration, open the RICBox software and click on the Create New project button.

RENESAS

File Help

LENESAS

BIG IDEAS FOR EVERY SPACE

E Create new project

rl-. Open project

Figure 8. Create New Project Window

2. Then in the “Select Product Family” section, select the device family that is being used. From the “Select
Product” section, select the working device. Click the OK button to open the new configuration.

R31US0012EU0102 Rev.1.02 RENESAS Page 8
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RENESAS

Select a Product Family Select a Product Variant
FemtoClock2 RC32504A
VersaClock? RC32514A
8P49N344
RC22504A
RC22514A

RC32508A

The FemtoClock? series of Clock Generators and Jitter Attenuators is an excellent choice for generating and/or cleaning up noisy clock signals right near the device being
clocked — the ‘point-of-use’. The combination of small size (4x4mm), low power and excellent noise performance sets this family in a class by itself.

RC22504; Clock Generation
RC22514: Clock Generation with internal crystal
RC325 tter Attenuation
RC32514: litter Attenuation with internal crystal

Figure 9. Select Product Plugin

3.2 Loading a Settings File

Loading a settings file is similar to creating a new one. To load an existing settings file, click on the Browse
button just after opening the RICBox software. This will take the user to a file browser.

Note: Recently used settings files are under the “Recent Files” section.

RENESAS

File Help

LENESAS

BIG IDEAS FOR EVERY SPACE

E Create new project

rl-. Open project

Figure 10. Open Existing Project Window

Navigate to the directory that stores the settings file and select it. RICBox settings files have the file type “.rbs’.

R31US0012EU0102 Rev.1.02 RENESAS Page 9
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ﬂ Open Settings File

« v P » ThisPC » Desktop » Rixbox_Settings_Files

COrganize = Mew falder

N
Ll

I This PC Mame

X

AR ] Search Rixbox_Settings_Files 0

Date modified Type Size

_J 3D Objects || RC325044A test_Cenfig.rbs

4772021 10:37 AM RES File

[ Desktop
@ Documnents
-‘ Downloads
J‘! Music

=/ Pictures

m Videos

o Local Disk ()

Figure 11. Select RBS File

4. Side Panel Buttons

O @

Select a file to preview.

The side panel consists of five separate buttons. Each button opens to a separate page. Each page has a
unique view, enabling the configuration of the device from different perspectives.

Control Panel

Wizard

Configuration

Registers

Block Diagram

Figure 12. Side Panel Buttons

= Control Panel — displays the device overview

= Wizard - displays the wizard view for initial device configuring
= Configuration — displays the register settings in a readable text format with a search engine

= Registers — shows a graphic of the registers in

the device

= Block Diagram — displays a configurable block diagram view

R31US0012EU0102 Rev.1.02
May 23, 2024
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4.1 Control Panel View

The control panel view displays an overview page depicting the major settings for the device. This page can be
used as an important reference for the overall device configuration. Each device will display different values in

the overview section depending on what is the most important information pertaining to the configuration.

RC32504A (RCx25x4A)

Driver version

Settings
Dash Code

Mode
Current Mode

Input
XTAL
REFCLK
nREFCLK

SysClock
Quad sys clock

Output
Qo
Q1
Q2
Q3

APLL
APLL Frequency
Divider
Loop Bandwidth
Phase Margin
3rd Pole Frequency

DPLL
Enabled
DPLL profile
DPLL Frequency
Divider
MNormal Bandwidth
Acquire Bandwidth
Decimator Bandwidth
Mormal Gain Peaking
Acquire Gain Peaking

4.2 Wizard Setup

JA

50MHz
10MHz
10MHz

~227.2727TMHz

156.25MHz [LVDS]

156.25MHz [LVDS]

100MHz [CMOS, Qx/nQx Opposite Phase]
TO00OMHz [HC5L]

10GHz

100
~363.0624kHz
59.84 degrees
~11.0524MHz

yes

JAMODE (jitter attenuator mode)

10GHz

1000

~23.8203Hz (-4.7189% from goal of 25Hz)

~222.3226Hz (-11.0709% from goal of 250Hz)
~1.5542kHz (-37.8301% from goal of 2.5kHz)

~0.1804dE
~0.192dB

Figure 13. Control Panel Overview Page

When creating new configuration, the wizard page is the first screen to appear. The intention of the wizard is to
allow the configuration of the main parts of a given device without having to navigate through the entire GUI to
do so. It does this through a step process where navigation is performed through a set of pages; each page

pertaining to a different section of the device that is necessary for overall configuring.

R31US0012EU0102 Rev.1.02
May 23, 2024
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Configuring RC32504A 1of2 Inputs -

Current Page e

Synthesizer - The device is configured feftise = single clock source as the input to the analog
PLL (APLL). The APLL then uses th ock source to generate the outputs. The reference
source is selectd by using s #PLL Reference mux and can come from sither XIN or CLKIN.

Jitter Attenuator - The'Gevice is configured ta use the reference for the XIN pin as the input

“The device is setup as 2 digitally controlled oscillater, whereby the output frequency
Zan be adjusted via a frequency control word (FCW). This turns off DPLL functionality and
uses clock sources similar to Synthesizer mode.

Open specific
Operation Made stveszer | wizard page

APLL Reference Selects XIN /R.. ¥ E

« Crystal - Configure the settings for the clock reference at the XIN pin. The frequency may
range from 25MHz to 80MHz.

« CLKIN - Configure the settings for the clock reference at the CLKIN pin. Set the signal type
through the clock mode menu and adjust the freguency between 1MHz and 800MHz

Crystal

Frequency 50MHz E
Load Capacitance (pF} 8 E

[]orecie

CLKIN
Clock Mode DISABLED o
Frequency o
Wizard navigation
buttons
Cancel Next Finish

Figure 14. Wizard Page Navigation Window

4.3 Configuration View

Configuration view enables easy navigation through register settings via the tabs at the top of the page. Each
section has all of the critical registers and data fields listed to allow configuration of the device block.

File Tools Help

Search | QSC | Inputs | APLL | DPLL | TDC APLL = Qutputs | GPIO

act_mon_accept_ppm_clkin0
act_mon_accept_ppm_clkin
act_nmisn_enable_clkind
act_mon_snable_clkin

act_maon_reject_ppm_clkin®

act_maon_reject_ppm_clkini

Figure 15. Configuration View Tabs

The search tab provides access to the configurable fields through a search bar. The search engine can be used
to find any specific configurable field.

R31US0012EU0102 Rev.1.02 RENESAS Page 12
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Search

Keyword | apl' -

actual_apll_frequency

apll_goal_freqguency
apll_pfd_input_frequency
apll_ref_mux_frequency
TOP.APLLAMNA_SPARE_CNFG.ana_spare_cut
TOPAPLLANA_SPARE_STS.ana_spare_sts
TOPRAPLLAPLL CNFG.apll_dis
TOP.APLLAPLL CNFG.apll_ref sel

TOPAPLLAPLL_CNFG.cp_dis

Figure 16. Configuration View Search

4.4 Register View

The register view shows a graphical diagram of the registers and allows the user to read or write any of the
individual registers. By clicking on the individual register block, the given registers for that block will appear to the
right. They can either be adjusted by writing directly to the diagram or entering values into the data fields on the
right.

00 ] 02 03 04 05 06 o7 Info Operations

0 0 0 0 Offset 103h te

Bitsets

0x103[7:6]  TOP.CUT[0]ODRV_MODE_CNFG.out_cmos_mode OUTx, nOUTxa... E
0x103[5:4]  TOP.CUT[0LODRV_MODE_CNFG.out_vds_cm_voltage 900mV v E
0x1033]  TOP.QUT[0L.ODRY_MODE CNFG.out_hesl_term_en Internal HCSL .. ¥ E
E s E 0x103[2]  TOP.CUT[0]ODRY_MODE_CNFG.en_out_bias v E
n 5 T 0x103[1:0]  TOP.OUT[0].ODRY_MODE_CNFG.out_mode HESL v @
0 3 0
120h 0 0 70 0 0 0 70 0
128h 0 0 0 0 0 0 0 0
130h 10 2F 0 2 0 H 0 0
138h 0 0 0 0 0 0 0 0
140h | 21 6 44 9 5 0 0 0
148h 0 0 0 0 0 0 0 0
150h 0 0 0 0 0 0

Figure 17. Register Access Window

4.5 Block Diagram View

The block diagram view is intended to give a visual representation to the internal register settings. The diagram
has the same block representation as in each datasheet. To navigate around the block diagram, click on any of
the blocks and open the pop-up page. This leads to a more in-depth look as to what registers are available to
configure each block.

R31US0012EU0102 Rev.1.02 RENESAS Page 13
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ouTo

Goal None IE‘
» = | 105 IE‘ > +powered down [Hi-Z}
/ Mode HCSL i IE‘

advanced

Click on individual block

Operation Made

B L & e @ Open pop-up menu

Synthesizer ™ Hi-Z}

Frequency 50MHz IE‘

10GHz Overdrive XIN O IE‘

50MHz @ > osc > — &
> Goal Load Capacitance {CL} B IE‘ Actual  8.104

XIN Tuning Capacitor 8.008pF o IE‘

Hi-Z}
MNone IE‘— — XOUT Tuning Capacitor 8.008pF L4 IE‘
REFCLK
MNaone IE‘

ouT3

Goal None IE‘

GPIO Device Info 3
e 105 IE‘ > +powered down [Hi-Z}
Mode HCSL v IE‘

advanced

Figure 18. Block Diagram Pop-up Page

5. Device Connection

Device connection is handled through the button on the lower right-hand corner of the screen. Before connecting
to a device, ensure that the device is properly powered. If using a Renesas evaluation board, the RICBox
software can automatically detect the connection protocol type. To directly connect to a device:

1. Click on the Not Connected button in the lower right-hand corner.

—_
{2
Errors Warnings RC325044 Mot Connected

Figure 19. Not Connected Button

2. Click the Connect button right next to the program button (this may take a few seconds to establish a proper

connection).
||
—_.__________-" 2 Connect
N N e 0 e A S ¥ Configure
Errors Warnings RC325044 Mot Connected

Figure 20. Connect Button
3. Once fully connected to a device, the connection button will be illuminated green.
[ e Ty O O Y e I Y A O

Errors Warnings RC325044 _

Figure 21. Connected Button llluminated

R31US0012EU0102 Rev.1.02 RENESAS Page 14
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Once a device is fully connected, click on the Program button to write all register values from the

configuration to the device. After the program button has been clicked the first time, the device will follow all

configuration updates without having to re-write the registers. For example, if a user programs a

configuration and then changes the output frequency afterwards, the device will reflect the new output

frequency.

&2 [Disconnect

—> Program

Read

[ T e N s A | -
Errors Warnings RC325044 _

Figure 22. Program Button

5.1 Scanning for Connected Devices
To use the device scanning tool:

1. Click on the Not Connected button in the lower right-hand corner of the screen.

e T e
= L_onrngure

—_— -

Errors Warnings RC325044 Mot Connected

Figure 23. Not Connected Button
2. Click the Configure button next to the read button.

\_\’ 29 Connect
— ¥? Configure
Errors Warnings RC325044 Mot Connected

Figure 24. Configure Button
3. Under the “Auto” tab, click the Refresh button.
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RENESAS RICBax Connection

Auto | Manual

Mo devices found

Figure 25. Refresh Connection

4. Alist of connected devices should be displayed. Select the desired connected device, then click on Connect.

Gl Connection Settings it

Auto | Manual

(¥) i (0) 12C 0x09

) fidi (0) SPI

[reren | e

Figure 26. Connect Button in Connection Settings

5.2 Connecting to the Emulator

The RICBox software comes equipped with an emulator to simulate the connection to a real device. To establish
a connection to the emulator:

1. Click the Not Connected button in the lower right-hand corner of the screen.

— -

Errors Warnings RC32504A Mot Connected

Figure 27. Not Connected Button
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May 23, 2024



Renesas IC Toolbox Software Manual

2. Click the Configure button next to the Read button.

*\\’ & Connect
— ¥? Configure
Errors Warnings RC325044 Mot Connected

Figure 28. Configure Button
3. Click on the “Manual’ tab.

RICBox Connection

Manual

Adapter Emulator = |
Protocal 12C hd
Address (7-bit) 0x00 =]
Clock Rate (Hz) 100000 @
Connect

Figure 29. Manual Connection Settings

4. Change the Adapter settings to “Emulator”.

R31US0012EU0102 Rev.1.02 RENESAS
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RENESAS RICBox Connection

Aute | Manual

h‘\_’ | Emulator '|

Adapter

Protocol 12C -

Address (7-bit) 0x00 ]

Clock Rate (Hz) 100000 @
Connect

Figure 30. Emulator Setup

5. Select the desired connection protocol and click Connect.

RENESAS RICBox Connection

Auto | Manual

Adapter | Emulator h |
Protocol \\\* | 12C M |
Address (7-bit} 0x00 =
Clock Rate (Hz) 100000 @

Figure 31. Emulator Connect
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6. Errors and Warnings

Error and warning messages indicate that one or more of the register settings are not properly set. An
error/warning message will be displayed on the tool bar at the bottom of the screen. To view the current errors,
click on the Red highlighted errors button. If there is none, then no errors are occurring. The warnings will be
displayed with a yellow button indicator. All Errors should be handled before programming a device.

xtal_frequency
BOOMHZ violates the rules in the spec sheet. Valid values: 25MHz to 80MHz
xtal_frequency
The input frequency to the APLL's PFD is too high (fracticnal feedback diviser, limit is
156.25MHz)

Errors Warnings RC325044 Mot Connected

Figure 32. Error and Warnings View

7. Command Line Interface (CLlI)

The CLI is a power tool for configuring and testing devices. It gives users quick access to everything the GUI has
to offer, but in a terminal command line.

1. Start by clicking on the “Tools” drop-down menu off the main menu. Click on CL/.

File | Tools elp

Status Monitor

Figure 33. Tools Menu > CLI
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2. When the CLI window opens, type “help” for a list of all available commands

RICBax CLI

> help
aardvark, connect, diff, disconnect, get, help, info, load, lock, match, otp, overview, probe, read, save, set, unlock

help 4’//

Figure 34. CLI Help

Every command has documentation on how to use it. Choose a command and type “-h” after it to view the
available options.
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RICBox CLI

> connect -h

usage: connect [-h] [-c CHANMEL] [-i INDEX] [-p PORT_MWUMBER] [-a ADDRESS]
[--offset-size OFFSET_SIZE] [--spi-mode {8,1,2,3}]
[--spi-bit-order {msbfirst,lsbfirst}] [--spi-3wire]
[--baud BAUD] [--ssc-interface {i2c,owi}]
[--rsense-interface {i2c,owi}] [--device DEWICE]
[{ftdi,aardvark,linuxi2c,linuxspi,ssc,rsense,emulator}]
[{custom,i2c,spi,omi,ssc,smbuslike,rs232,rsense}]

Connect to a device so read/write commands canm be issued.

positicnal arguments:
{ftdi,sardvark,linuxic,linuxspi,ssc,rsense,emulator}
Type of the adapter providing connectivity to the
dewvice.
{custom,iZc,spi,owi,ssc,smbuslike,rs232,rsense}
Serial protocol for the connection (e.g., i2c, spi,
ssC, rsense)

optional arguments:
-h, --help show this help message and exit
-c CHANMEL, --channel CHANMEL
FTDI channel / serial number {e.g., & or B for
FT2232HQ)
-i INDEX, --index IMDEX
FTDI index (e.g., @ or 1 for FT2232HQ)
-p PORT_MUMBER, --port-number PORT NUMBER
Aardvark port number (e.g., @ or 1} for I2C/SPI, COM
port number for S5C and RSense (e.g. 2 for COM2).
-2 ADDRESS, --address ADDRESS
I2C: 7-bit hex address of slave. Not used for other
protocols.
--pffset-size OFFSET_SIZE
offset size, in bytes
--spi-mode {@,1,2,3}% SPI mode.
--spi-bit-order {msbfirst,lsbfirst}
SPI bit order. Default is MSE first.
--spi-3wire Use SPI in three wire mode.
--baud BAUD Baud rate in bps for R5232 and S5C connections.
--ssc-interface {i2c,owi}
Intra-interface for SSC connecticns
--rsense-interface {i2c,owi}
Intra-interface for RSense connections
--device DEVICE The device id of a (sub)device within a composite
dewice.

connect -h -—

Figure 35. CLI Connect Command Help
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8. Status Monitor

The RICBox software has a feature to monitor all status bits of any device. To open this up, click the “Tools”
menu button at the top of the screen and click on Status Monitor. Once open, click the Start button to start
polling the registers in the device.

CLI

Status Monitor

Figure 36. Tolls Menu > Status Monitor

New registers can be added to the list by typing in the register name in the field in the upper right corner of the
screen and clicking Add.

RICBox Status Monitor

< Start polling registers

Status monitor is not running Add a custom field Add

GLOBAL GPIO LOSMON
TOP.GLOBALDEVICE_STS.startup_seq_sts TOP.GPIO.STARTUP_STS.gpio_at_startup TOP.LOSMON[O].LOSMON_STS.los_sts
TOP.GLOBALDEVICE_STS.osc_fallback TOP.GPIO.GPIO _STS.lock o TOP.LOSMON[1].LOSMOMN_STS.los_sts
TOP.GLOBAL DEVICE_STS.device_ready TOP.GPIO.GPIO_STS.0e_i TOP.LOSMON[0].LOSMOMN_EVENT.los_evt
TOP.GLOBAL DEVICE_STS.config_loaded TOP.LOSMON[1].LOSMON_EVENT.los_evt

Add more registers
to the list '

DPLL BIAS APLL
TOP.DPLLDPLL_STS.dpll_state_sts TOP.BIAS.BIAS_STS.bias_cal_fail TOP.APLLAPLL STS.apll_lock_sts
TOP.DPLLDPLL_STS.dpll_lock_sts TOP.BIAS.BIAS_STS.bias_cal_done TOPAPLLVCO _CAL_STS.wco_cal fail
TOP.DPLLDPLL_LOL_CNT.dpll_lol_cnt TOPAPLLVCO_CAL_STS.wco_cal_done

TOP.APLLVCO_CAL STSwvco_cap

Figure 37. Status Monitor Window

Note: Click Stop when finished with monitoring as the register polling may interfere with other feature of the
software.

Note: Currently the status monitor only shows the register value and not what the value means. Users have to
search up the register name in the configuration view and read the tooltip for more information.
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9. Logging

The logging page shows communication transactions as well as debugging information. This a great tool for
understanding the communication needed to properly program a device.

1. Go to the “Help” menu at the top of the page and click on Log.

BEETS

File Tools Help #—
Log

About

Figure 38. Help Menu > Log

2. Deselect the Debug check box to show the registers written to the device in real-time. When a device is
connected, clicking on the program button or changing register values will show up in the log.

3. Check the Trace check box to show the errors that are handled by RICBox.

] Debugl Trace | IE‘IE‘

Figure 39. Trace Button

The buttons in the lower right corner of the page are as follows:

= The file icon button takes the user to the directory that stores the log file.
= The “X” icon button clears the contents of the log.
= The arrow icon button takes the user to the bottom of the log view.

[] Debug Trace IE‘ ¥
Figure 40. Log Buttons
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10. About

The “About” page depicts important information about the current running software.

To see the “About” page, go to the main menu at the top of any page, go to the “Help” tab, then click About.

BENETS

File Tools Help #——
Leg

About

Figure 41. Help Menu > About

This shows the versions of all currently installed individual device software and RICBox. This is handy when
updating the current software. It is important to always use the most up to date software version as new features

are frequently added.

Renesas IC ToolBox
Renesas IC ToolBox

Plugins versions

R_RCx25x4A 2.0.0+cB82f5300

A

Individual device
software version

Copyright © 2021 Renesas

Figure 42. Current Device and Software Versions Window
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11. Power Estimation View

Device plugins that support power estimation view will have an additional side-panel button with a lightning bolt

icon.

Figure 43. Power Estimation View Button

Click this button to open a window displaying the estimated power consumption of the device given the current
configuration settings. Results are shown in terms of minimum, typical, and maximum power consumption for the

configuration.

Power Estimate

estimate type

[Total]
- VDDA
- VoDD
- VDDO@
- VDDO1
- VDDO2
- VDDO3
VDDREF
VDDXO

[Analog]
- VDDA

[XIN/REFIN]
- VDDXO

[CLKIN]
- VDDREF

[Digital]
- VODD

[outa]
- VDDoe

[OUT1]
- VDDOo1

[ouT2]
- VDDo2

[OUT3]
- VDDO3

minimum
286, 2mil
217 . Bmbl
43, 2mi
Buld
Buld
Buld
Buld
L

16, 2ml

217 . 8mil
217 . 8ml

16. 2ml
16. 2ml

EL
L

43 . 2ml
43, 2mu

Bul
Buld

Bul
Buld

Bul
Bul

Bul
Buld

typical
328, 4mi
241, 2mi
46, Bmkl
QuM
Quk
Quk
Quk
16, Bmil
21, Gmbl

241, 2mi
241 . 2mW

21. Gmbl
21 . 6mbl

1. 8mkl
18, 8mkl

46, Bkl
46 . Bmkl

Qum
Quk

Qum
Quk

Bukl
Bukl

Qum
Quk

maximum
365, 4mhl
268, Zmh
59, 4mld
Bul
Bul
Bul
Bul
12, Gl
25, 2ml

268, 2m
268, 2mh

25, 2mld
25, 2ml

12.6mW
12, 6mld

59 . 4mld
59.4mW

Bull
aul

Bull
aul

Aul
aul

Bubl
aul

Figure 44. Power Estimation View Window
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12. Cloud Updating

In addition to installing device plugins, the cloud update feature can help maintain software versions, display
plugin related information, view currently installed plugins, and receive notifications of new software. To access
these features, access the updates page in the RICBox GUI by going to “Help > Updates” while on the main
page. View the currently installed plugins by clicking on the “Installed” tab.

-tE NESAS RICBox Updates

RICBox v

R_VersaClock?
5.0.0-dev117617

RICBox-Designer
7.0.0-dev1175894

R_FemtoClock?2
5.0,0-dev117593

Figure 45. Installed Software

When new release software version is available, RICBox will notify users with a banner at the top of the main
page when the software is initially opened.

RENESAS RICBox

File Help

Info R

™ \LI‘LD".‘_‘D

BIG IDEAS FOR EVERY SPACE

Figure 46. Software Update Banner

Download an external plugin package for manual PC installation by clicking on the Download button for an rbpkg
file.

RCBoxDesigner S00de s - :
RICBax R VersaClock7 _ || RVersaClockT-x64-5.0.0-dev117617+03a7dad rbpkg
R_VersaClock? R_VersaClock? R_ProXo2-x64-1.0.0-dev116026+ 2accec02.rbpkg
R_PCle The R_VersaClock? package.
R_FemtoClock2 Id R_VersaClock7
R_FemtoClock3 Version 5.0.0-dev117617
R_VersaClock7Auto Installed Version 5.0.0-dev117617
R_ProXo2 Architecture x64
Date Published 2022-08-12
Tags timing, versaclock?
Dependencies RICBox =7

Figure 47. Download ‘rbpkg’ Plugin

Manually install a plugin by clicking on the Manual Install button and navigating to an ‘rbpkg’ file.
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____> @ Organize v New folder > O o
~ -
B”*  Name ste modifie

R VersaClock7

R VersaClock?

R VersaClock7-x64-5.0.0-dev117617+03a7da4f.rbpkg

wnl
B Downlosd R_ProXo2-x64-1.0.0xdev116026+ 2accec02.rbpkg

(] 5 - Sh
The R Versalock?, package T8 Desktop - Shortcut
- Clock? Lab_Scripts
VersaCl
i e — Eval Board Work
Version 5.0.0-dev117617
Installed Version 5.0.0-dev117617
Architecture 64
Date Published 2022-08-12
Tags timing, versaclock?
Dependencies RICBax ~7
-
=
. v <
File pame: | R _VersaClock7-x64-5.0.0-dev117617+03a7da4f.rbpkg - | RICBox Packages (*.rbpkg) (it ~

Figure 48. Manual Plugin Install

13. Register Write Export

Device plugins that support register write exporting will have the option to select it in the Tools menu. Click on
Register Write Export.

File | Tools | Help
cu

Status Monitor

Register Write Export

XIN_REFIN

CLKINO
Figure 49. Register Write Export Button

A pop-up page will be displayed after clicking the Register Write Export button. The page displays the
configurable settings for the exported file. Changing settings, like the Protocol, will change the transaction type in
the exported file. Each setting corresponds to the format of the output file.
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LENESAS Register Write Export

Connection Parameters

Protocol 12C v ‘
Protocol Offset Size 1 d
Max Burst Length 16 o'
12C Address None o'
Remove Inline Comments ‘
Output Format GENERIC  ~ |off

Export

Figure 50. Register Write Export Pop-up Page

Once the settings are selected, click the Export button and save the file as a text file. The exported file will be
formatted like an algorithm, with each line being another serial transaction in order.

VersaClock7 (0.0.0.dev117604)
RC21008A

2022-88-15T12:06:40
protocol: I2C

offset size: 1

mtu: 16

All values are in hex

WRITE <7-bit I2C address>, <length>, <offset>, <byte stream including offset>
I2C address is included because some offsets may require targeting a different address.
Length is the number of bytes in the stream, including the register offset. This could
be inferred by examining the byte stream but is included for convenience.
Offset is embedded in the byte stream but is listed separately for convenience.
WAIT <time_ms>

LR R R R R T

# program all registers

# write 00, 00, 00... to offset OxFC

WRITE, @@, @5, FC, FC 00 00 00 00

# write 33, 10, 00... to offset 0x00

WRITE, @0, 11, 00, 00 33 10 00 00 22 01 00 00 2A FO 12 01 00 00 01 00
# write 00, 30, 00... to offset 0x10

WRITE, @@, 11, 10, 10 00 30 00 00 00 00 @5 80 80 @0 8C o3 o0 00 00 00
# write 00, 03, 22... to offset 0x20

WRITE, @0, 07, 20, 20 00 @3 22 @9 @8 79

# write 00, B2, 00... to offset Ox27

WRITE, @0, 11, 27, 27 00 B2 00 00 00 45 28 68 20 01 80 00 00 01 B0 00
# write 00, 02, 00... to offset 0x37

WRITE, @@, 11, 37, 37 00 02 00 50 00 02 00 50 00 02 00 50 00 02 00 50

Figure 51. Export Register Writes

14. Multiple Configuration Support

More than one device configuration can be created at a time. Different configurations can hold differing device
settings but still be saved to the same RICBox settings file (.rbs). In the lower right corner of a plugin GUI, click

on the part number box to view the configuration selection drop-down menu.

H"‘m.\ Current Config Q

'\ ; ‘

default
Errors Warmnings l RC21008A | Not Connected

Figure 52. Configuration Menu

Use this menu to change the currently active configuration. The initial configuration is always labeled default.
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/

i
Current Config K o
default M)
i — - ______ 1} S
Errors Warnings default pnected
config2
config3

Figure 53. Configuration Selection

Click on the settings button to view the configurations pop-up menu.

= Current Config be

e default /' d
Errors Warnings RC21008A 1 Not Connected

Figure 54. Configuration Settings

Configurations
1 default 0]
2 config2 [
3 config3 [
+ New Config

Figure 55. Configurations Pop-up Menu

Click the numbers to change the currently active configuration. Green is the active configuration.

Configurations

&

1 default

5]

config2

3‘$ﬁg3 @

N\

N

+ New Config

Figure 56. Current Active Configuration
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Change the name of any configuration by clicking on the name box and entering a new one. The trash icon

button deletes the corresponding configuration. The “New Config” button creates a new configuration.

Configurations

1 default
2 RC21008_test_configuration

3 | config3

+ New Config

| _ Rename Configuration

.
.

Delete Configuration

_ Create New Configuration

Figure 57. Configurations Settings Overview

The CLI offers additional configuration support features. Opening the CLI and typing ‘config —h’ will reveal the

available configuration functions.

> config -h

[--copy-to COPY]
[nams]

Manage the list of configurations.
positional arguments:
optional arguments:

-h, --help

-1, --list

-5 SELECT, --select SELECT

-c, --create Create a new config
-d DELETE, --delete DELETE

-r REMAME, --rename RENAME

--copy-to COPY

RICBax CLI

usage: config [-h] [-1] [-5 SELECT] [-c] [-d DELETE] [-r RENAME]

name The name for a new or renamed config
show this help message and exit
Display the list of configs

Make the specified config active (Id, Index or Mame)

Delete the specified config (Id, Index or MName)

Rename the specified config (Id, Index or Name)
Copy the current configuration settings (data fields,
registers) to the specified config (Id, Index or Mame)

Figure 58. Configurations in the CLI
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15. Revision History

Revision Date Description
1.02 May 22, 2024 | Updated System Requirements section.
1.01 Aug 23, 2022 | Updated screen shots and added new features.
1.00 Jul 2, 2021 Initial release.
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RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
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or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01)
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