LENESAS User Guide

RICBox GUI Software for VersaClock® 8

This guide assists those using the Renesas IC Toolbox (RICBox) software to configure and control a
VersaClock® 8 (VC8) device. This includes (but is not limited to) the RC31312A, RC31309A, RC31305A,
RC31312AQ, RC31309AQ devices.
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RICBox GUI Software for VersaClock 8

1. Installation and Setup

Ensure that the latest version of the Renesas IC Toolbox software is installed. New versions are released
frequently and can provide a better experience with new functionality. The Renesas IC Toolbox software can be
downloaded at RICBox software page. Download the installer and run it. Once installed, the tool will need to be
updated thru the built-in updater tool. Prior to updating any RICBox software and/or plugins, please make sure
that all instances of RICBox have been shut down. Only one instance must be running at the time of update.

Click on the Help > Updates

S
@ Updates m Recent Projects
\ Import Product Key

About

Create new project

li-. Open project

You have no recent projects

@ Links

Renesas Website
Sales Support

Technical Suppaort

The RICBox Updates window is now visible. Search for “RICBox” on the left side of the search results. Push
the L2 | to refresh the list if needed.

RICBox Updates
Search | Installed

Search .. rerelease anual Insi
Prerel M | Install

et -

R_FemtoClock2 RICBox
B Download

R_FemtoClock3 RICBox
R_JESDBuffer RICBox host application.
R_PCle Id RICBox
R_ProXC Version 84.0
R_ProXo2 Installed Version 8.5.0-dev3190285

Architecture wh4

Date Published 2025-09-09

R_RAAZE 3 4

R_RAA25426x ;
Tags richox

R_RAAZS4Txx Dependencies

R_VersaClockfe

R_VersaClockT

8.4.0 - 2025-09-09

Features

s [DNFUGU-3540] update to .NET 9

+ [DNFUGU-3658] make Program and Read buttons in connection menu
optional

+ [DNFUGU-2502] add the word Step before wizard count/total pages

R31USO0039EU0100 Rev.1.00 RENESAS Page 2
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RICBox GUI Software for VersaClock 8

Push the blue EEIETM hutton to add the latest RICBox software to the download queue.

nloading RICBox-x64-8.4.0+12e8b47750f69f03f50a8df84d0ccc 183658

Cancel

Push the button to install the update.

Search | Installed

Search ., X|| Q

R_AutoClock

R_FemtaClock2 RICBox

RICBox Updates - m]

1 package to install on exit [EEHENNNET

Prerelease Manual Install

n Download

R_FemtoClock3 RICBox

R_JESDBuffer
R_PCle d

RICBox host application.

RICBox

R_ProXO Version 540

R_ProXo2 Installed Version

£.5.0-dev3190285

Architecture x64
Date Published 2025-09-09

R_RAAZP 3 4
R_RAAZSAZ6:x
R_RAAZ54Txx
R_VersaClockbe
R_MersaClockT

Tags richox

Dependencies

8.4.0 - 2025-09-09

Features

« [DNFUGU-3540] update to .NET 9

+ [DNFUGU-3658] make Program and Read buttons in connection menu
optional

+ [DNFUGU-2502] add the word Step before wizard count/total pages

RICBox will ask, “Do you want to close RICBox and install updates now?”. Answering Yes will cause RICBox to

shut down in order to install the update. RICBox should automatically close and install the update.

ﬁ Install Updates

|9| Do you want to close RICBox and install updates now?

*

If the installation is successful, you will see that the package installed.

61 RriCBox Updates X

|0| 1 package installed.

R31USO0039EU0100 Rev.1.00
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RICBox GUI Software for VersaClock 8

Repeat this process for any of the plugins listed.

1.1 Manual installation

There may come a time when new development versions of RICBox and/or plugins are available but not

released yet. Renesas can supply a secure link to download the development software. Once obtained, these

files can be manually installed.

Open the Updates tool by clicking Help > Updates. Next push

i?._ENESAS RICBox Updates — O
Search | Installed
Search .. x Q (® ) Prerelease Manual Install i@
R_AutoClack A.0.0 | Select local rbpkg files to install.
R_FemtoClock2 R_AutoClock
- n Download
R_FemtoClock3

R_JESDBuffer
R_PCle

R_ProXO
R_ProXo2
R_RAAZP 3 4
R_RAAZ5426x
R_RAA254Tix
R_VersaClockbe
R_VersaClock?
R_VersaClockTAuto
R_VersaClockd
R_Zeku_RC160:xx
RICBox
RICBox-Designer

R_AutoClock
The R_AutoClock package.

Id R_AutoClock
Version 4.0.0

Installed Version 4.1.0-dev508320
Architecture 364

Date Published 2024-10-07

Tags timing, autoclock

Dependencies RICBox “8.0

Release Notes

Version numbers follow the Semantic Versioning specification.

4.0.0 - 2024-10-07

Navigate to where the development version of the software has been downloaded, select the package, and push

Open.

Mame

~ Today (2)
|| R_VersaClock&-x64-2.1.0-dev310820.rbpkg
|| RICBox-x64-8.4.0-dev508228.rbpkg

Date modified Type

REPKG File
REPK File

TA177202512:42 PM

71772025 12:42 PM

Size

Click Yes and the package file will be installed. Repeat this process for all other rbpkg files. Keep in mind that

RICBox packages should always be installed first as there are RICBox version dependencies for plugins.

H Install Updates

*
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RICBox GUI Software for VersaClock 8

2. Loading and Creating Configurations

2.1 Creating a New Configuration

To create a new configuration, open the Renesas IC Toolbox software and click the Create new project button.

RENESAS 5 il

BIG IDEAS FOR EVERY SPACE

You have no recent projects

In the “Select Product Family” section, select VersaClock8. From the “Select Product” section, select the working
device. Click the OK button to open up the new configuration. It may take a couple of minutes to open for the first
time.

RENESAS RICBox

Select a Product Family Select a Product Variant
AutoClock RC31312A (rev BD)
RCx25x4A RC31312AQ (rev BO)
QCLite RC31309A (rev BO)
ProXOLite RC31309AQ (rev BO)
VersaClock7 RC31305A (rev BO}
VCT7-Lite RC31312A (rev A2)
VersaClock8 RC31312AQ (rev A2)
Versalite RC31309A (rev A2}

R31USO0039EU0100 Rev.1.00 RENESAS Page 5
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RICBox GUI Software for VersaClock 8

Note: Some variations between devices may show up in this guide. The intent of this guide is to encompass an
overview of the entire device family.

2.2 Loading a Settings File

Loading a settings file is similar to creating a new one. To load an existing settings file, click on the Open project
button just after opening the Renesas IC Toolbox software. This will open a file browser.

File Tools Help

:{E N ES AS ﬁ’j Recent Projects

E Create new project

'i-. Open project |
You have no recent projects

@ Links

Renesas Website

Sales Support

Technical Support

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

Navigate to the directory that stores the settings file and select it. Renesas IC Toolbox settings files have the file
type ‘.rbs’.

<« « 4 MM s ThisPC » Desktop w (V] Search Desktop
Organize - Mew folder Hzz - 1n ]| 9
~
Mame Date modified Type Size
7 Quick access
I'J RC210084_test_Config.rbs 8/2/2022 10:34 AM RBS File 304 KB I
@ OneDrive - Renesas E
[ This PC
¥ Network

After pushing ‘Open’, you will come to an interim window. By clicking the triangle next to the Advanced text you
will see the Part Number and the Hardware Revision. If you have an A2 rev rbs file and want to migrate to BO
rev, update the Hardware Revision to ‘BO’. Push ‘Open’ when ready.

R31USO0039EU0100 Rev.1.00 RENESAS Page 6
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RICBox GUI Software for VersaClock 8

Select Project

Ci\Users\a5116380\Downloads\JA_54mhz_xtal_50mhz_in_100mhz_out_pn_opt_RSPLLrbs

Part Number

Hardware Revision

3. Wizard Setup

RC31305A

When creating a new configuration, the wizard page will be the first screen to appear. For VersaClock 8 devices,
there are four separate wizard pages: Inputs, DPLL, Spread Spectrum, and Outputs. Each section pertains to
a different portion of the device that needs to be configured for proper functionality.

Navigation to individual sections can be performed by using the Next and Previous buttons in the lower right
corner of the screen or the drop-down menu in the upper right. Select the Finish button to enter the control panel

page.

Configuring RC31312A

SSCFODO
Enabled

Mode

Percent Spread

Modulation Frequency

SSCFOD1

Enabled
Made
Percent Spread

Modulation Frequency

SSCFOD2

Enabled
Made
Percent Spread

Madulation Frequency

Cancel

Down Spreading  ~
05

31.5kHz

Down Spreading  ~
05

31.5kHz

Down Spreading  *

0.5

(][] ][] (O[] o] ][] (O[] ] ][]

31.5kHz

Step3of4  Spread Spectrum

Errors

Warnings

Previous

RC31312A

Finish

Not Cannected

R31USO0039EU0100 Rev.1.00
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RICBox GUI Software for VersaClock 8

3.1 Inputs

There are two sections to make note of when configuring the inputs: Crystal and Reference Clocks. The
Crystal section is used when creating a configuration that is either in synthesizer mode and uses a clock at the
XIN pin, or in any Jitter Attenuator mode. The same applies for the CLKIN section. Device mode is through the
“Operation Mode” dropdown menu. Device modes include Synthesizer, Jitter Attenuator, and DCO.

Descriptions of each mode can be found on the right-side panel of the page.

Crystal

Operation Maode
Frequency

XIN Pin Overdriven
XIN Cap

XOUT Cap

Reference Clocks

CLKIND

CLKINOD

CLKINT

CLKINTb

@ — Change Operation Mode

Synthesizer

54MHz @

@ Set XIN frequency and crystal

075pF v @
075pF v @

load capacitance

DISABLED ¥ IE‘

Set CLKIN type and frequency

DISABLED - |E|

R31USO0039EU0100 Rev.1.00
Jul 23, 2026
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RICBox GUI Software for VersaClock 8

3.2 DPLL

If the device is configured for jitter attenuator mode, the DPLL section will become available. The DPLL section
enables manual adjustment of the bandwidth, decimator, gain peaking, and phase slope limit values.
Alternatively, there’s the option to select a predefined SyncE profile that will automatically populate the
adjustable settings. Descriptions of each section and the SyncE profiles are on the right of the page.

DPLL Profile | Synchrenizer i) Typical Jitter Attenuation settings
Bandwidth
Mormal Bandwidth Goal 25Hz d'

Actual: ~24.8045Hz (-0.7822% from geal of 25Hz)

Acquire Bandwidth Goal 250Hz )
Actual: ~248.0446Hz (-0.7822% from goal of 250Hz)

Decimator

Cecimator Bandwidth Goal 2.5kHz i
Actual: Mone

Gain Peaking

Mormal Gain Peaking Goal 0.2 )

Actual: ~0.1935 (-3.2523% from goal of 0.2)

Acguire Gain Peaking Goal 0.2 )
Actual: ~0.18986 (-5.1977% from goal of 0.2)

Phase Slope Limit

Mormal Phase Slepe Limit Goal Maone o' ns/sec
Actual: ~b67.8158ps

Acquire Phase Slope Limit Goal Mone o' ns/sec
Actual: ~b7.8158ps

R31USO0039EU0100 Rev.1.00 RENESAS Page 9
Jul 23, 2026



RICBox GUI Software for VersaClock 8

3.3 Spread Spectrum

The spread spectrum section enables spectrum spreading on either FODO, FOD1, FOD2, or simultaneously.
The mode for the spread spectrum engine can be set to down spreading or center spreading. The modulation
frequency and the percent spread can also be configured in this section.

S5C FODO

Enabled
Mode
Percent Spread

Modulation Frequency

SSCFOD1

Enabled
Mode
Percent Spread

Madulation Frequency

SSCFOD2

Enabled
Mode
Percent Spread

Modulation Frequency

o

Center Spreadi...
0.5

31.5kHz

Down Spreading
0.5

31.5kHz

Down Spreading

0.5

(o] o] o] ] | ][] ] o] 8 [m][m:] X

31.5kHz

R31USO0039EU0100 Rev.1.00
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RICBox GUI Software for VersaClock 8

3.4 Outputs

The outputs section enables setting the output frequencies and adjusting the overall VCO frequency. Outputs
can be further configured by clicking on the symbol next to the output field. This gives the ability to
enable/disable the output, select the output type, and adjust the signal settings.

RICBox™

Configuring RC31312A Step4of4 Outputs -
« Outputs are aranged in output banks and some output banks share
APLL Freguency 9GHz |E| multiple outputs.
- Each output bank gets its frequency from the selected clock source.
Bank 1
Source VCO/N & E Output 2
Goal Frequency B n Mode | LPHCSL (100chm) v E /
Settings
100MHz [LPHCSL 1000 Powered Up v E
Output 3 LPHCSL Slew Rate | fast- 4\/ns @
Mode | LPHCSL (100ch: v I:
oce (100chm) 8 | pcst mpedance | 1000 v E
Setti
S L P E B |E|
100MHz [LPHCSL 1000
Bank 2
Source VCO/N < @ Output 4
Mode | POWERED DOWN v |E|
Goal Frequency None
Settings o
powered down
Output 5
Mode | POWERED DOWN < E
Settings *
powered down
Bank 3
Source VCO/MN vl  Output6
Cancel Previous Finish
Errors Warnings RC31312A Not Connected

R31USO0039EU0100 Rev.1.00
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RICBox GUI Software for VersaClock 8

4. Side Panel Buttons

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

= Qverview button opens the device overview page.

= Power button displays the estimated power drawn from the currently selected config.
= Wizard button opens the initial wizard page.

= Fields button displays the register settings in a readable text format with a search engine.

= Registers button shows a graphic of the registers in the device.

= Diagram button opens a configurable block diagram view.

5. Overview

Diagram

The overview displays a summary page depicting the major settings for the device. This page can be used as an
important reference for the overall device configuration.

Untitled - RICBox*

Fields

Diagram

Help

RC31312A

Settings

Dash Cede
Mode

Current Mode
Inputs

XIN

CLKIND

CLKINT

CLKINOb

CLKINTb
SysClock

Quad SysClack Frequency
Outputs

ouTe

ouT1

ouT2

ouTz

ouT4

OuTs

ouTs

ouT?

ouTs

ouTe

ouT10

ouT11
APLL

APLL Frequency

Divider
DPLL

Enabled

3.0.0.dev3533111+2828cdc0

SYNTH

54MHz
None
None
None
None

~290.3226MHz

powered down
powered down
powered down
powered down
powered down
powered down
powered down
powered down
powered down
powered down
GPIO1 / GPIO2
GPIO3 / GPIO4

9GHz (0.4657ppt from goal of 9GHz)
~166.6067

no

Reference

Errars

Warnings

RC31312A

Not Connected

R31USO0039EU0100 Rev.1.00
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RICBox GUI Software for VersaClock 8

6. Power View

The Power View provides an estimate how much power the current configuration will draw. Expected VDD must

be known ahead of time for the estimator to work.

Untitled - RICBox*

Eile  Tools

Help

Fields

Diagram

Discennected

Power Estimate

estimate type minimum
[Total] 623.5mh
- WDDA 198mld

- VDDEBK® 93.25mhl
- VDDBK1 Fomi

- VDDBK2 93.25mk
- VDDEBKS 70.75mk
- WDDCA 7.5m

- VDDD Gamk

- VDDRe 1.25mkd
- WDDX 37.5mW
[Crystal Oscillator] 37.5md
- VDDX 37.5mk
[CLKING] 1.,25md
- VDDRe 1.25mkd
[Digital] 5Omk

- WDDD Gamkl
[FOD Analog] 7.5m

- VDDCA 7.5m
[Analog] 198mk

- VDDA 190mld
[1002] 47.5md
- VDDBK® 47 .5mid
[10D1] 47.5md
- VDDBK1 47 . 5mid
[1002] 47 .5md
- WDDEK2 47 .5mid
[10D5] 47.5mld
- VDDBKS 47 .5mid
rEnnat TEALI

typical
747 .5mi
208mk
116.25mk
85mld
116.25m
86.25ml
7.5mk
Beml
1.25mil
55mld

S5Smld
S55mld

1.25mkl
1.25mbkl

B8mld
Beml

7 .5mi
7.5mid

200mk
280mid

SSmld
55mld

SSmid
55mid

S5Smbd
S5mld

55mbd
S55mld

1 75mhi

maximum
931.25ml
215mhl
160ml
1108mid
168mbl
112. 5mk
7 .5ml
97.5mld
1.25mld
67 .5mld

67 .5mld
87 .5mld

1.25m
1.25mld

97 .5mld
97.5mld

7. Smbd
7.5mkl

215mll
215md

62.5mld
62.5mld

62.5mld
62.5ml

62.5mid
62.5mld

62.5mld
62.5mld

2 Gmld

7. Fields View

The Fields view enables easy movement 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 configure the device block.

RENESAS

Eile  Tools

et

Diagram

Errors

Warnings

RC31305A

Not Connected

Untitled - RICBox*
Help
Search | Startup | Xtal | Reference Clock | APLL | DPLL | Qutputs | QutputBanks | SSC | GPI | GPIO | Serial
Search \
Keyword X | Q
Locked Not Reset Not Zero Unsaved Exclude Status/Event
addendum_version v1.0 E
apll_freq_actual o
apll_freq_goal 9GHz E
apllinput_freq o
apll_is_under_dpll_closed_loop_control o
auto_write E
autolab_info E
clkin0_freq Nane E
clkin0_freq_actual o
clkin0_freq_post_divider o
clkin0_freqmon_accept_ppm 100 E
clkin0_freqmon_reject_ppm 125 E
clkinQ_fregmon_window 1000ps E
clkinQ_input_made DISABLED i E
clkinQ_label )
clkinOb_freq Mone m
Errors Warnings RC31312A Not Connected

R31USO0039EU0100 Rev.1.00
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RICBox GUI Software for VersaClock 8

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.

Untitled - RICBox*

File Tools Help

Search | Startup | Xtal | Reference Clock | APLL | DPLL | Qutputs | QutputBanks | SSC | GPI | GPIO | Serial

Diagram

Search

I Keyword ‘ ap\l I

B

Locked Not Reset Not Zero

apll_freq_actual

apll_freq_goal

apll_input_freq
apll_is_under_dpll_closed_loop_control
TOPAPLL_CNFGAPLL_BIAS.apll_cnf_igen
TOP.APLL_CNFG.APLL_BIAS.apll_vco_bypass_icur
TOP.APLL_CNFG.APLL_BIAS.apll_vco_short_filter
TOPAPLL_ CNFGAPLL_CP_CNFG.apll_en
TOPAPLL_CNFG.APLL_CP_CNFG.cnf_cp_offset
TOP.APLL_ CNFG.APLL_CP_CNFG.cp_dn

TOPAPLL CNFGAPLL_CP_CNFG.cp_offset_en
TOP.APLL_ CNFGAPLL_CP_CNFG.cp_up
TOP.APLL_CNFG.APLL_FB_DIV_FRAC_CNFG.fb_div_frac
TOPAPLL_CNFGAPLL_FB_DIV_INT_CMFG.en_doubler
TOP.APLL_CNFG.APLL_FB_DIV_INT_CNFG.fb_div_int

TOP.APLL_CNFG.APLL_FB_PW_CNFG.apll_fb_pw_high

Unsaved

Exclude Status/Event

9GHz

Maximum bias currents

voltage made
normal mode
Enable

G0ul

1000uA
Disable
1000uA

OxAAAAALRE

0x00A8

0x0004

RN

< < < <

<

<

<

]

B8 o [ ] e s

8. Register View

The register view shows a graphical diagram of the registers and enables reading or writing 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.

Untitled - RICBox*

Errors

Warnings

RC31312A

Not Cannected

0w | 0 02 03 04 | 05 06 | o7 s Operations
60h 0 0 1 0 2 64 FF 0
Offset 9Eh rite Read
68h 0 1 E4 5 2 6A 18 0
T0h c4 9 c4 9 0 8 1 0 Bitsets
Fields
78h 0 0 0 0 0 0
0x9F[7] TOP.APLL_CNFG.APLL_LPF_CNFG.apll_icp_boost Enable < @
80h 8F 60 0 0 1
0x9F[6:4]  TOP.APLL CNFG.APLL LPF_CNFG.enf Ipf r3 Okohm v E
88h 2 1 0 0 0 0
wh  AE AA MM AA AS 0x9F[2:0]  TOP.APLL CNFG.APLL_LPF_CNFG.cnf Ipf c3 1pF v E
9sh 80 10 0 31 23 88 OxSE[E:4]  TOP.APLL_CNFG.APLL_LPF_CNFG.cnf_lpf_c2 12pF v @
Diagram
AOh A 0 8 0 58 FC Ox9E[3:0]  TOP.APLL_CNFG.APLL_LPF_CNFG.cnf_Ipf_r2 1.8kohm o @
A8h 2 1 7 1F 55 12
BOh D6 2 51 4 0 0 0 0
BSh 0 0 0 0 0 0 0 0
Coh 0 0 0 0 0 0 0 0
cah 0 0 0 0 0 0 0 0
Doh  F4 0 0 90 0 0 0 0
D8h 0 0 0 0 0 0 0 0
EOh 0 0 0 0 0 0 0 0
EBh 0 0 0 0 0 0 0 0
FOh 0 0 0 0 0 0 0 0
Go To Offset (hex) Go
| Errors Warnings RC31312A Not Connected
. _ —
R31USO039EU0100 Rev.1.00 RENESAS Page 14
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RICBox GUI Software for VersaClock 8

9. Diagram View

The block diagram view reflects the datasheet representation of the VersaClock8 devices. The main diagram
enables adjustment of the operation mode, setting the output frequency and type, changing the output divider,
setting the Xin frequency and the input frequency, and viewing the output frequency estimate. Each block has its
own pop-out page. This can be accessed by clicking on the block.
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9.1 XIN Block

Clicking on the XIN_REFIN block gives access to the settings that configure the Xin frequency and internal

tuning capacitors.

XIN_REFIN = 54MHz

CLKING | 50 MHz

CLKINDD

9.2 Clock Inputs Section
Clicking on the Clock Input Mode box allows setting the input signal type.

CLKIND

CLEKINOD

CLKINL

CLKINLD

E XIN_REFIN

Differential AC

50 MHz
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ouTIE
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ouTas

GuTy
outre
ouTe
En
ouTs
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outa
oUTHE
BuTE
ouTiE
out2
ouTE
oum
ouTIE
outs
ouTos
Ghot
GRO2

GFO3
e

Output mode and Enable

Dutgest Mode

Batuali

Dhuteut frabie

powered down

pasmred down

pasmred down

powered down

pomered duwn

powered down

pasnred down

powered down

powered down

rut shatus aliswed read Back vie 551

icwved rend tack via 551
towed ren in 51

Operation
Mode

litter Attenuator ¥ ﬂ

RENESAS
(FINEERE RE RS

XIN Pin Is Overdriven

air

Crystal Load Tuning

075pF  ~ E
075pF ~ E

XIN Cap
Clock |

Coupl

XOUT Cap

XIN_REFIN - [m]

L

INTDC Maniters

Clack Input Mode

Differential AC Coupled

DISABLED
Differential BC Coupled (Non-HCSL)
Differential AC Coupled

HCSL DC Coupled

LVCMOS AC Coupled
LVEMOS DC Coupled

&

Mot Contectad
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The monitors block can be used to configure the LOS and Frequency monitors.

ouTe
OUT8b

» FoD2
CLKIND RENESAS
CLKINT »I»t_‘J EEENE)
LOS Monitor
MD"E['\ Enable
cLKINg lE‘
CLEINDD o
cLINL o
CLKIND o
& XIN_REFIN IE‘

Clock Monitors

FREQ Monitor

Enable Accept (ppm) Reject [ppm)

E‘ 100 IE‘ 128 E
o o o
o o o
o ) o

9.3 APLL Block

powered down

window (s)

1000us

Clicking on the APLL block enables configuration of the input mux, charge pump settings, and internal loop filter
settings. The VCO frequency and the Feedback Divider value can also be changed from here.

RENESAS
(FEROIRE BT

Jitter Attenuaton

G BI62 EEC Op Yl
2 Doubler
cLEiNg [
/ cLemmD S ola |
o | PFD Doubler
uw
. APLL —
sEMbE
ars
dissbie db mode,f.. - | ff |
S oFLL
PFD/CP
Charge Pump
Dixet Crzrrand Frabils | .‘|
offset Current 60uA o
Up Current 1000ua ~ || o |
LEROM Device Startup
Down Current wooua |

Cuad Sys Clark
300MHL

Divider

]

| PFD /B \eF - i
: Emn
AMPLING_PLL !i‘
Feedback Divider
Dwider Ratio
-
_____ oasasasas: @ |
mooss (| + =
e =32

fracoonnl divide mode. ~| | o

From OPLL

(AR

APLLLPF

Loop Filter
Lypass
Capacitor (C2) 120¢

Resistar (R2)

3rd Fole

Capacitor [¢3) ipF

Resistor (k3) Okahm

i 4

18Bkehm =~

s [a]s)]

o

<

bl

l
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9.4 DPLL Block

The DPLL block is only accessible when the device operation mode is set to “Jitter Attenuator”. This block
contains all features pertaining to the DPLL. Clicking on the DPLL block enables revertive or hitless switching,
adjustment of the phase offset, and the ability to change the digital loop filter settings.

Disable

Manitors
s
Amenuator = H CLENG —*|  #
ol s okt z
CLEINDY + ¥ d .l ot Lock Detect
" Hane —_—
ELKINL # v d |
+ FO0Y
s Derimator g Hitlress Hanrler I Loop Filter - To APLL
CLEINLD ¥ | .
v ! L |
APLL b VEOLT
e | o -
MUK P
| | |E8 Frequency Contral woed
Fopg L] quency
M Internal = | | ~ =R
1 (] [ | | enable #a Frequency Control

> son
OPLLFb MMD =

Fram VCO

DPLL ma
Genaral Referance Selectio Referance Selection Priority
—
' Enable Hitless Switchin | ity
» rood ¥ L
=i = i i [ | LG fistorionty | o
| DPLL Prufile o Enabile Revertive Switching L d -
— — ‘. CLEINDS atiority o
Drvice Startup ame State Made Places the OFLL intaaut. ~ || g Aef Switrhing Contral ontrolied by dpll_ref. < | off | o
= CLRmNL
Sate when LS Guzurs Fuidover. i3 neanusl Rel Select CLKING | CLNLE o
=l |

RENESAS DPLL Loop Filter

Gl L el @ ‘

Normal ‘
Bandwidth Gain Peaking Phase Slope Limit (ns/s)
Goal 25Hz E Goal 0.2 ﬂ Goal 7000 ﬂ
Actual ~24.4926Hz Actual ~0.1957 Actual ~7.0004us
Acquire
Bandwidth Gain Peaking Phase Slope Limit (ns/s)
Goal 250Hz @ Goal 0.2 lz‘ Goal 7000] ﬂ
Actual ~244.9263Hz Actual ~0.1918 Actual ~7.0004ps

Use Acquire setting when
]

DPLL is in acquire state
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9.5 Outputs Block

Each output can be configured for frequency and source by clicking on the IOD/Bank button on the main

diagram.

Output Mode Output Enable

muator = %)

R )
Frequency integer Fhase Fhase Adj Output Enable Goal Output
Sturce Divisar Adjusiment Triger Sowice XN 42 Frequency
Bank& | VEO/N <l | omoosss  [of] | awvoos @ Old 006~ 'ﬂ d None
come - | o X 3
— BankS | VOO/N - ooooose | o | | owoooo & O 1005 - i?‘J d Hone
we — T
Banke | VCOMN - mooooso || | oeoooo o a None o
oo " mank3 | veom iy mocosse ||  oacoso o d Nare o
= = L
o Bank2 | veo/N L) ocooose | o | | oxoooo o o Lo
i b . Bkl | VEOIN L) oapooose  |uf’ | | o000 o o Hane o
com;
CLEING o . 3 e it
Bankd | VEO/N i} oooos | @l | | ox0000 o o Pune o

| Ve

a4 BT

Ereieens

A6 I

Y

AEETEM

v oUTE

- ouT?

» OUTE

- ouTs

= QuUTs

* oumi

* ouTn

If a source is selected to be from an FODx, be sure to also configure the respective FOD block.

Lok —
cuan —
R ED e =]
FOD2 L = Y
Wana —
Enable FOD o
s ooz - |
s Frequency Gosl  None o
From vCO % . 01005
# - 1 OxO0000000 - Hob
e [ ad| - o Nene
2
Synthesicer Mode o
~teger Mudn o
e
- — ouTny  Powered down

Each output mode can be set by pushing the Output Mode button on the main diagram.

R31USO0039EU0100 Rev.1.00 RENESAS
Jul 23, 2026

Page 18



RICBox GUI Software for VersaClock 8

10D / Bank

IR RERC
K

ouTs
ouTs
ouT?
OuTe

ouUTS

| ouT4

ouTs

ouT2

ouT1
ouTo
QuT10

ouT1l

Each output enable can be configured by pushing the

Sl b S el el

ouTs

ouTs

ouT?

ouTs

ouTs

ouT4

ouT3

ouT2

ouT1

ouTo

QuT10

ouT11

Be sure to set the expected VDD voltage. VersaClock 8 supports 1.8V, 2.5V, and 3.3V operation.

I
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POWERED DOWN
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Output Enable button on the main diagram.

sync/Async Mode
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9.6 GPI/GPIO Block

Supply Voltages

SR

VDDEKO

VDDBK1

VDDBK2

VDDEBKS

VDDEK4

VDDEBKS

VDDEBKS

2.5V

2.5V

25V

25V

2.5V

25V

25V

<

€

€

€

€

o]
£l
o]
“|[of]
£l
o]
o]

€

VDDX

VDDD

VDDCA

VDDA

VDDRO

VDDR1

2.5V

2.5V

2.5V

2.5V

2.5V

2.5V

<

8 (a8 8] (&)a

<

<

<

<

Clicking on the GPI/GPIO block enables configuration of the input functionality, enable/disable pull-up/pull-down,
and enable/disable inversion.

REFIN

-KINO

{INDo

JE[2])

UN1b

RENESAS

S4MHz E

50 MHz E

L |

GPID

GPIL

GPI2

GPI3

GPIOD

GPIO1

GPIO2

GPIO3

GPIO4

GPIOS

Function

gpi as clkin, input
gpi as clkin, input
OE[2], input, enable output.

gei as clkin, input

DO, output (4-wire SPI) or 5

GPI, input, input status allow...

‘GPI, input, input status allow...

device_ready, output

apll_lock_sts, output

GPI, input, input status allow...

GPO Function Output Value

GPI / GPIO Config

Serial Interface

GPI/ GPIO Configuration

Enable

Enable

(][ ][ [ [ [ ] [m,][m, [m,]]m,

Resync
Disablesy.. v
Disable sy v
Disablesy.. ¥
Disable sy... ~
Disable sy v
Disable sy... “
Disable sy... ~
Disable sy.. ~
Disable sy.. ~
Disablesy.. ~

El GPIO1

GPIO2

Use GPIO1/2 As0UT10 [ IE‘
GPIO3

Pin Mode Polarity PullUs Pyl Dn Deglitch
o|[e womal.~|[a] O[] D] [ bypass -
o|[ef womal.~|[a] O[] D] bypass -
ol & | womal.~|[d] O[] D] oypass -
« IE‘ Normal.. ~|| o DE | e || bypass
v || e | | output (driven highflow).. ~ E Normal. v || gf | ef | | bypass ~
</ | input (2-level) VIE‘ Normal.. ~|| o O e || bypass  ~
</ | input (2-level) VIE‘ Normal.. || O e || bypass  ~
v ﬂ output (driven high/low)... E Normal.. || f C|ef || bypass ~
v ﬂ output (driven high/low).. E Normal.. | f (]| e || bypass ~
v E input {2-level) v E Normal.. | f ]| e || bypass ~

GPIOD GPIOL GPIO2 GPIO3 GPIO4 GPIOS

oe o] o« of# ol O
I—b FODO Voo None

None
EEPROM Device Startup oTP

10. Device Connection

Device connection can be achieved through the bottom right corner of every page. To connect one of the
Renesas evaluation boards, ensure the device is powered and connected to the working computer. Then, click
the Not Connected button in the corner of the screen. This will lead to a small pop-out page. Click the connect

symbol in the corner of the page to establish a connection to the device.

Use GPID3/4 As 0UT1L [ ] IE‘ GPID4

= @
Dutpu
Startup Mode
o | | unused Sy
o | unused vd
o' | unused vd
o | unused v d
o | unused v e
o | unused v
o | unused v d
o | | unused v e
o | unused vld
o | unused vd

GPI, Input, input status allowed read back via 55|
GPI, input, input status allowed read back via 55|

device_ready, output
apll_lock_sts, output

See the Evaluation Board User Manual for more information regarding device connection. This manual is located
on the VersaClock 8 Evaluation Kit page.

¥Y Connect

Errors

Configure

Mot Connected
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By Default, all VC8 devices are configured as SPI 3W, 2 byte addressing. GPIOQ is setup as SDIO. When
configured as 12C, default address is 0x58.

11. Using the Emulator to Capture Register Writes

RICBox has an emulator feature that is used to simulate a connection the device. This feature is useful for
capturing register write sequences when combined with the use of the RICBox log.

Click the “Not Connected” button in the corner of the screen. The Connect/Configure pop-out page appears

Errors Warnings RC31305A

Click on the “Configure” button to open the RICBox Connection settings sub diagram

o
¢ Configure
Errors Warnings RC31305A Not Connected

Select the “Manual” tab to see all the emulator settings. Set the “Adapter” field to Emulator, set address to 0x09,
and offset size to 2. Push “Connect” when ready.

RICBox Connection

o

I Adapter ||Emulator| - |
| Protocol 12¢ -
Address (7-bit) 0x09

| Auto Detect Offset Size

x
| Offset Size

| Clock Rate (Hz) 100000 [

|

RICBox now shows that it is connect to a device. However, when using the Emulator, RICBox only thinks it is
connected to a device.
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Errors Warnings RC313054 Connected

Go to the Help menu and click the Log

RENESAS

File Toocls @ Help

Ensure that the Debug and Trace checkboxes are selected in the bottom left corner of the log window. The log
window can be cleared by pushing the “X” in the bottom right corner.

RICBox Log

LOQ 15 2MmMpLy. ENINes § dppear as -.I-Ii" ooCu

Open the log folder to see all log files

I X Debug X Tracel imlﬁl b4

When a change is made to the GUI while the log window is open, the necessary register writes to make the
changes are printed to the log. This is due to RICBox being connected to a device and any changes are written
to that device in real-time. When using the emulator, RICBox thinks that there is a device to write to, so it sends
the necessary write sequences that would be used to program the changes to a device. Use the mouse to select
the log contents, then cop/paste them into a text editor.

For this example, bankl frequency was changed to 156.25MHz. The frequency into the divider is 5 GHz,
therefore the divider is now set to 32 (0x20). Looking at the log window, we see that address is 0x58. This
value is the VC8 12C address. The offset is 0x188. The register that contains the 10D divider can be found at
0x188. The data is 20 00 00 00 and of length 4 bytes. The values listed are byte reversed. The data to write is
0x00000020.

= WRITE 0x188 0x00000020

R31USO0039EU0100 Rev.1.00 RENESAS Page 22
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RICBox Log

| X Debug X Trace
When adjusting other fields, it is possible that multiple 12C transactions will be needed to achieve the end goal.
All those register writes will be shown in the log window.

If the emulator was started with offset size set to 1 byte, then the log would display an extra write to the page
register (offset — OXFC), followed by the offset and intended value (0x00000100).

= WRITE 0xFC 0x00000100
= WRITE 0x88 0x00000020

RICBox Log

orite TOP.IOD CNFG[1]

X Debug X Trace = X I *

Please take note of the register name TOP.IOD_CNFG[1].IOD_DIV_CNFG.iod_divider. This is called a bitset.
Bitsets can be used in Python scripts to update register values.
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12. Python

An alternative way to configure the device is to use Python. Using an RBS as a starting point, the following
script can be used to write and read the device.

12.1 Example Script

In order for this example to work, you will need to install RICBox with the latest VC8 plugin. You will need to
open a command prompt. The location where the command prompt opens is where the script and RBS file will
need to be saved. To run the python script, use the following command in the command prompt

%AppData%\RICBox\pyenvs\R_VersaClock8-x64\python.exe myscript.py RC31312AQ test.rbs

myscript.py

from rbcore.settings import SettingsData
from r_drv_vc8.device_abstraction.versaclock8 import VersaClock8

import sys
rbs_file = sys.argv[1]

print(")
print('Loading RBS file : %s™ % (rbs_file))
data = SettingsData.load(rbs_file)

vc8 = VersaClock8(VersaClock8.create_device(data. info.part_number,
data. info.hardware_revision))
vc8. load_settings(rbs_file)

print("'Connecting to DUT"™)
vc8.connect() # connection will be made as specified In the rbs e.g. i2c, 2 byte addressing

print(C'Writing RBS to DUT™)
ve8.writeall ()

# changing TOP.I10D_CNFG[1]-10D_DIV_CNFG.iod_divider to 0x20
vc8.device.programmer . .write(0x20, 0x188)
print(vc8.device.programmer.read(0x188))

# the names can be copied directly from RICBox Fields view. Right click on field and copy

# talk directly to vc8 registers
vc8.device.programmer. write(7, vc8.bitsets.TOP.TRIM._XO_DIGICAP_X1.xo_digcap_x1())
vc8.device.programmer.write(7, vc8.bitsets.TOP.TRIM.XO_DIGICAP_X2.xo_digcap_x2())

print(vc8.device.programmer.read(vc8.bitsets.TOP.TRIM.XO_DIGICAP_X1.xo_digcap_x1(0)))
print(vc8.device.programmer.read(vc8.bitsets.TOP.TRIM_XO_DIGICAP_X2.xo_digcap_x2(0)))

# only fields that are set with set_and_lock() will get saved
vc8.bitsets.TOP.TRIM.XO_DIGICAP_X1.xo_digcap_x1().set_and_lock(8)
vc8.bitsets.TOP.TRIM_XO_DIGICAP_X2_.xo_digcap_x2()-set_and_lock(8)

print(*'Saving RBS™)
vc8.save_settings('new.rbs"™)
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13. Errors and Warnings

When adjusting the values in the configuration, errors or warnings may arise. These are used to help users stay
within the limitations of the device and give recommendations to how to configure it. Errors must be cleared

before writing to the device.

The bottom right corner of the screen shows how many errors or warnings have occurred. Click on one to view

the contents.

apll_freq_goal
. 11GHz viglates the rules in the spec sheet, Valid values: 83GHz to 104GHz,

Errors RC31312A4

Warnings

14. Other Configurable Settings

14.1 Changing the I°C Device Address

1. Click on the main Diagram and push the Serial Interface button.
2. Default Serial mode is SPI 3 wire with GPIOO0 as SDIO.

3. Update Address 0 to the desired address.

4. Change Mode to 12C mode.

RENESAS Serial Interface

ol [ lush S8

Mode 551is in SPI mode e @

SPI

SPI 3-wire/4-wire

3-wire SPI. Dataisr...

Mot Connected

+|[s]

12C / SMBus Address

i2c_addr0 v ﬂ

Address Select

Offset Size 2-byte address v @ Address 0 oxsE E
sDIsampling | SDIissampled on ri.. v E =
SDIOPin  GPIOD Addres )
XIN_REFIN 5D0 Delay SDOisdrivenono.. E Address 2 d
Address 3 o
p| 12€ / SMBus Address 4 o
Address 5 d
ClackIngut Mads
Differential AC Coupled Address 6 g
1 GPI / GPIO Config -
nablel2CCRC [] E‘ Address 7 o
SMBus Timeout E‘ Address 8 a
Clack Input Mods |
= S L 7y [ ) oy sy e @]
Epi as clkin, inpuf pass isable sy... ur
I 1 (| I 1 I
GPIZ OE[2], input, enable output_. ¥ ﬂ Normal. v E DE DE bypass ¥ @ Disablesy. ~|[gf || ur
GPI3 gpi as clkin, input v E Normal... E DE DE bypass ¥ E Disablesy... ~ lE‘ ur
GPIOC | SDO. outout i4-wireSPllors.. ¥ | ol | | outout (driven high/lowl.. v | o | | Normal. v /| e [T | | buoass  ~ /| ;e || Disablesv.. ~/lof || ur
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14.2 DCO mode

1. Go to the block diagram view.
2. Change the Operation Mode to “DCQO”.
3. Adjust the Frequency Control value.
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14.3 Device Startup

1. Go to the block diagram view and push Device Startup button.

2. Select how each config select bit will function.

a. For a single config, the defaults are good to use.

3. Fillin each config slot with their respective configuration.

@&@Q@

Config Select (bit 2)

Static Value (High)

3

EH

Confiz0  H

Configl H

Confizz  H

Configs  H

Configs H

Configs  H

| Configs  H
‘ Config7  H
Confiz8  H

Low

-

Low

- s8]

default
default
default
default
default
default
default
default

default

static Value (Low)

Device Startup

Startup Config Selection

Config Select (bit 1)

Config Assignment

- Confiz9
o Config 10
o Config 11
o Config 12
o Config 13
o Config 14
o Config 15
o Config 16
o Config 17

L=low/ M=mid / H=high

“|[e]

Config Select (bit 0)

Static Value (Low)

| o]

HIGH
Low
Low

| static Value (Low)

Static Value (Mid)

GPIOC Latched At Startup (Low / Mid / High)

Static Value (High)

GPIOO Continuously Monitared {Low / High)

GPIOO Continuously Monitored (Low / Mid / High)

default

default

default

default

default

default

default

default

default
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14.4 EEPROM

1. Go to the main block diagram and push the EEPROM button.
2. Push the 3 dots to pick a location to export bin or hex file.
3. Make sure you are connected to VC8.
4. Pick the EEPROM address to Erase/Program/Verify.
- :I '{ENESAS  Exerom o i
! @) ] [ S i
Monitors Export EEPROM B
File Path For Export
E - Export Validate Fitment E
. E
Evalulation Board EEPROM B
EEPROM Address 0x50 ¥ @
Erase Program Verify :::
O EEPROM Reguirements :PI:
Any 12C EEPROM that uses 2-byte offsets in its 12C message and has a minimum
storage of 2048 bytes (e.g. R1EX24064, 24AA54F, AT24C64)
145 OTP
1. From the main diagram, push the OTP button.
2. When your configs are complete, push the Validate Fitment button to see if all configs will fit into OTP space.
3. Blank VC8 parts can also have the config burned to OTP space with ‘Burn OTP".
RENESAS QTP Programmer - g
Status.
Validate Fitment Read Config Mode Burn OTP
1 Enable CRC Disable CRC Z
oTP :
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15. Revision History

Revision Date Description
1.00 Jul 23, 2026 Initial release.
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IMPORTANT NOTICE AND DISCLAIMER

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
resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses,
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)

Corporate Headquarters Contact Information

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

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

© 2026 Renesas Electronics Corporation. All rights reserved.
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