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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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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 

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

  

https://www.renesas.com/en/software-tool/renesas-ic-toolbox-ricbox?srsltid=AfmBOoqYuuRyd0YEUGGuqbBUFWChK0FYCr2Y4JZf0Kxph2VbbLaywJdw
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Push the blue  button to add the latest RICBox software to the download queue.   
 

 
 

Push the  button to install the update. 
 

  
 

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. 

 

 
 

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

 
 

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

 
 

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. 
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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. 

 

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. 
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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. 

 

 
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’.  

 

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 B0 
rev, update the Hardware Revision to ‘B0’.  Push ‘Open’ when ready. 
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3. Wizard Setup 
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. 

 
 

 



RICBox GUI Software for VersaClock 8 

 

R31US0039EU0100   Rev.1.00 
Jul 23, 2026 

 Page 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. 

 

 

Change Operation Mode 

Set XIN frequency and crystal 

load capacitance  

Set CLKIN type and frequency 
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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.  
 

 
 

Typical Jitter Attenuation settings 
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3.3 Spread Spectrum 
The spread spectrum section enables spectrum spreading on either FOD0, 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. 
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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.  
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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.  
■ Overview 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 
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.  
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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. 

 

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.  
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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. 

 

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. 
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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. 
 

 

9.1 XIN Block 
Clicking on the XIN_REFIN block gives access to the settings that configure the Xin frequency and internal 
tuning capacitors.  
 

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

 

Mode selection 

Crystal and reference clocks 

VCO 
or 
FOD 

Output frequency and Bank Source 

Output mode and Enable 
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The monitors block can be used to configure the LOS and Frequency monitors. 

 

9.3 APLL Block 
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. 
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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. 
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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.  

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

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

 

Be sure to set the expected VDD voltage. VersaClock 8 supports 1.8V, 2.5V, and 3.3V operation. 
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9.6 GPI/GPIO Block 
Clicking on the GPI/GPIO block enables configuration of the input functionality, enable/disable pull-up/pull-down, 
and enable/disable inversion. 

 

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.  

See the Evaluation Board User Manual for more information regarding device connection. This manual is located 
on the VersaClock 8 Evaluation Kit page. 
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By Default, all VC8 devices are configured as SPI 3W, 2 byte addressing.  GPIO0 is setup as SDIO.  When 
configured as I2C, 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 

 
 

 

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

 
 

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 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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Go to the Help menu and click the Log 

 
 

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. 

 
 

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, bank1 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 I2C address.  The offset is 0x188.  The register that contains the IOD 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 
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When adjusting other fields, it is possible that multiple I2C 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 – 0xFC), followed by the offset and intended value (0x00000100). 
■ WRITE 0xFC 0x00000100 
■ WRITE 0x88 0x00000020 

 
 

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("Writing RBS to DUT") 
vc8.writeall() 
 
# changing TOP.IOD_CNFG[1].IOD_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())) 
print(vc8.device.programmer.read(vc8.bitsets.TOP.TRIM.XO_DIGICAP_X2.xo_digcap_x2())) 
 
# 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. 

 

14. Other Configurable Settings 

14.1 Changing the I2C Device Address 
1. Click on the main Diagram and push the Serial Interface button. 
2. Default Serial mode is SPI 3 wire with GPIO0 as SDIO. 
3. Update Address 0 to the desired address. 
4. Change Mode to I2C mode. 
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14.2 DCO mode 
1. Go to the block diagram view. 
2. Change the Operation Mode to “DCO”. 
3. Adjust the Frequency Control value. 

 

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. Fill in each config slot with their respective configuration. 
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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. 

 

14.5 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’. 
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15. Revision History 
 

Revision Date Description 

1.00 Jul 23, 2026 Initial release.  
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