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RC31309A

VersaClock® 8 Programmer Board Kit

Description

The RC31309A Programmer Boards (PRB) are
designed to support users programming and burning
OTP configuration. This document will go over basic
hardware and software GUI setup and instructions on
how to burn OTP from the GUI.

Computer Requirements
= USB 2.0 or higher
= Processor
* Minimum 1GHz
= Memory
* Minimum 512MB
* Recommended 1GB
= Available disk space
* Minimum 1.5GB
* Recommended 2GB
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Features

= USB powered

= Specialized device socket

= Access to CLKIN differential input clocks
= Test points for output clocks

= On board crystal or crystal overdrive (REFIN) via
SMA

= Onboard I2C and SPI communications

Board Contents

Items shipped with the programmer Kit:
= Programmer board
= Blank unit
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Figure 1. RC31309A Programmer Board
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1. Functional Description

This programmer board is used to program blank RC31309A devices with on-board USB interface and the
RICBox GUI (for more information about RICBoX, see the RICBox product page). The kit can also be used to
test device configuration output frequency and GPI/GPIO settings.

Note: The programmer board is not intended to evaluate device performance. For information about the device
evaluation kit, visit the RC31309A EVK product page.

1.1 Operational Characteristics

The RC31309A programmer board is equipped with a single on-board LDO that takes voltage in from USB and
supplies 3.3V to all device domains. The board is designed to plug directly into any PC and be ready for use with
the RICBox GUI and blank part. A 50MHz crystal is mounted onto the board for testing without external clock
input. Up to two input clocks can be configured for use through selection jumpers (J5). A socket is mounted to
the top of the board for easy replacement of blank devices. The RC31309A programmer board is compatible
with RC31309AQ.

Note: It is recommended to use a high-speed USB interface to allow for higher current draw.

Note: Use proper grounding to avoid ESD damage to the devices and the programmer board.

1.2 Hardware Setup and Configuration

Device Socket
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Figure 2. Programmer Board with Labels

1.2.1 Part Placement

Part placement should follow the first pin marked on both the programmer board socket and blank part. Ensure
both markings match before placing the part into the socket.

R31UHO0036EU0100 Rev.1.00 RENESAS Page 3
Jul 28, 2026


https://www.renesas.com/en/software-tool/renesas-ic-toolbox-ricbox?queryID=0250a30a4834781f5a486c30ab1b8e5d

RC31309A VersaClock 8 Programmer Board Kit Manual

Figure 3. Pin 1 Location

Note: It is critical to ensure that pin 1 markings match between the board and device; otherwise, this may cause
electrical shorting and possible damage/harm!

The socket opens by gently pushing in the small tab on the front side of the socket to release lid.

a]

Figure 4. Socket Open Tab

The part can then be installed before closing the top.
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Figure 5. Part Placement and Installation

1.2.2 GPI/GPIO DIP Selection

The programmer board is equipped with 4 x GPI connected to DIP switch SW1 and 6 x GPIO connected to DIP
switch SW2 for pulling high or low. Slide the switch to the “+” to pull high and “-* to pull low. GPIO0 and GPIO5
have 2 switches connected to the signal. This allows for mid voltage by pulling a switch high and the other low.
J12 and J17 can be used to monitor voltage levels or to inject externally.

Figure 6. GPI/GPIO DIP Switches
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1.2.3

J5. CLKIN traces can be directed to GPIO.
Table 1. J5 Jumper Selection

1.2.4

XIN/CLKIN Jumper Selection

Jumper J5 can configure CLKIN and XIN traces to the socket pins. Table 1 shows the different orientations for

Pins Description
1-2 Connect SMA J4 to XIN pin
3-4 Connect 50 MHz to XIN pin
5-6 Connect SMA J7 to CLKINO
7-8 Connect SMA J7 to CLKIN1
9-10 Connect SMA J9 to CLKINOB
11-12 Connect SMA J9 to CLKIN1B
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Figure 7. J5 Side-by-Side View
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The PRB can be configured for I12C, SPI 3W, and SPI 4W. Figure 7 shows the jumper configurations as outlined
by the red rectangles for 12C (left), SPW 3W with GPIOO0 as SDIO (center), and SPI 4W with GPIO0 as SDO and
GPIO5 as SDI (right). GPIO0/5 can be switched for SPI functionality in the GPI/GPIO config sub diagram. The

serial mode can be configured in the Serial Interface sub diagram

R31UHOO36EU0100 Rev.1.00

Jul 28, 2026

RENESAS

Page 6



RC31309A VersaClock 8 Programmer Board Kit Manual

(]
=

i

=
=
x

GPIOO0 as SDO
GPIO5 as SDI

F_301 “ F_NCS  gplod F_501 NCS @
5 o

851 SOA_NCS 61O ~
F_300 F_ip0 501
-

asufIn |2
el TR
scaf_ =

Figure 8. 12C, SPI 3W, SPI 4W

1.3 Software Setup and Configuration

1.3.1 Software Installation

The PRB is compatible with Renesas Integrated Circuit Toolbox (RICBox) software and the VersaClock 8 plugin.
The plugin can be used to interface with the device via register read/writes. RICBox provides a user-friendly
interface to support programming configurations into the VC8 PRB. For more information about RICBox, see the
Renesas IC Toolbox User Guide.

Note: be sure to update to the latest version of the RICBox GUI and VersaClock 8 plugin before interfacing with
the PRB.

1.3.2 Programming OTP Memory

Programming OTP memory can be done easily using the RICBox GUI. VC8 can program up to 18 configurations
into OTP memory. To ensure that OTP memory is programmed correctly, complete the following procedure:

1. Place a device in the socket and connect the programmer board to a PC, with RICBox and the VersaClock 8
plug-in installed, via the USB connector.

2. Open RICBox and navigate to an existing RC313xxA .RBS file or create a new configuration.

a. Ensure that the correct XIN and CLKIN settings are set based on J5, and the signals are driven in the
programmer board depending on the configuration loaded.

b. Create more than one configuration.
3. Once a configuration is open, go to the Diagram view.

R31UHOO36EU0100 Rev.1.00 RENESAS Page 7
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4. Click on the Device Startup button in the lower left corner to view Startup Config Selection and Config
Assignment.

a. Config Select 2 is PWRGD_PDB pin, Config Select 1 is GPIO5 pin, and Config Select 0 is GPIOO0 pin
b. Config Select 2 can be forced high or low or monitored continuously.

c. Config Select 1-0 can be forced high, mid, or low, or latched at startup as tri level, or continuously Bi/Tri
level.

Figure 9. Device Startup Sub-Diagram

5. Pick which Config Select pins will be used for loading.
a. HLL for Config Select 2,1,0 is default for single config.
b. Set Config Select 0 to continuously monitor Low/High.
c. As aresult, config 0 and config 2 slots need to be defined.
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RENESAS Device Startup
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Figure 10. Config Selection Options
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6. When all configs are in their correct slots, go back to the main Diagram and push the OTP button to bring up
the OTP Programmer sub diagram. Push Burn OTP but to burn your config into the OTP space of the blank

unit.
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2.

2.1

Programmer Board (PRB)
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Figure 12. RC31309A Programmer Board (Top)

Schematic

Can be found at the end of this document.

2.2 Bill of Materials
Qty Part Reference Description Manufacturer Part Number
e COG Surface Mount Murata GRM1555C1E102JA01D
Capacitor Electronics
® | cacace,c11,c19,c20 XTR Surface Mount Murata GRM188Z71A106KA73D
Capacitor Electronics
12 |C3,C5,C7,C8,C9,C10,C12,C13,C14,C15,C18, | X7R Sgrface Mount Murata . GCM188R71E104KAS7D
C21 Capacitor Electronics
2 | c16,c17 COG Surface Mount Murata GRM1885C1H270J
Capacitor Electronics
! C22 X5R S.urface Mount Samsung CL10A226MO7JZNC
Capacitor
1 c23 X5R S.urface Mount Murata . GRM188RE1E105K
Capacitor Electronics
11 | C25,C26,C27,C28,C30,C31,C32,C33,C34,C3 | X7R Syrface Mount Murata . GCM155R71E104KE02D
5,C36 Capacitor Electronics
R31UHO0036EU0100 Rev.1.00 RENESAS Page 11
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Qty

Part Reference

Description

Manufacturer

Part Number

D1,D2

Littelfuse: 150V (Typ)
Clamp Ipp Tvs Diode
Surface Mount 0603
(1608 Metric)

Littelfuse

PGB1010603NR

D3

Kingbright: Orange 0402

Kingbright

APHHS1005LSECK/J4-PF

D4

Surface Mount Fast
Switching Diode:
10=95mA, Vr=80V, trr=4ns

Diodes
Incorporated

1N4448HLP

D5,D6

OSRAM: Green 570nm
LED Indication - Discrete
1.8V 2-SMD, Flat Lead

OSRAM

KG DELLS1.22-JGKH-24-0-2-S

FB1,FB2,FB3,FB4

MURATA: Ferrite Bead
600 Ohm 0603

Murata

BLM18AG601SN1D

J1,J3,J6,J10,J11,J13,J14,J16,J20

Test Point : 2x2,
C152H76, 4 position
100Mils (2.54mm)

DNI

J2,315,323,324,325,J27

Molex: Header, Gold,
Unshrouded, Breakaway,
100mil pitch, 0.240 inch
contact mating length

Molex

22-28-4033

J4,37,J9

Samtec: SMA JACK STR
50 OHM EDGE MNT, Fits
0.062" board

Samtec

SMA-J-P-H-ST-EM1

J5

Molex C-Grid Header
Dual, Gold, Unshrouded,
Breakaway, 100mil pitch

Molex

10-89-7120

J12

Molex: Header, Gold,
Unshrouded, Breakaway,
100mil pitch, 0.240 inch
contact mating length

Molex

22-28-4053

Ji7

Molex: Header, Gold,
Unshrouded, Breakaway,
100mil pitch, 0.240 inch
contact mating length

Molex

22-28-4064

J21,322

Molex: Header, Gold,
Unshrouded, Breakaway,
100mil pitch, 0.240 inch
contact mating length

Molex

22-28-4023

J26

TE: USB-A (USB TYPE-
A) USB 2.0 Plug
Connector 4 Position
Surface Mount, Right
Angle; Through Hole

TE Connectivity

1734028-1

J28,J29

Amphenol: Connector
Header Through Hole 1
position

Amphenol

68000-401HLF

18

R1,R2,R3,R4,R5R7,R12,R13,R15R17,R19,R

23,R27,R30,R31,R32,R49,R52

Surface Mount Resistor
Shorted

DNI

R6

Surface Mount Resistor

Panasonic

ERA-2AEB49R9X

R8,R10,R14,R16,R22,R25,R35,R39

Surface Mount Resistor

Panasonic

ERJ-2GEOROOX

R31UHOO36EU0100 Rev.1.00
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Qty Part Reference Description Manufacturer Part Number
13 R18,R20,R21,R24,R33,R34,R37,R38,R44,R4 | Surface Mount Resistor Vishay CRCWO060310KOFKEA
5,R64,R65,R67
1 R28 Surface Mount Resistor Vishay CRCWO06031K00FKTA
2 R50,R51 Surface Mount Resistor Vishay CRCWO06034K70FK
6 R53,R54,R55,R56,R57,R59 Surface Mount Resistor Vishay CRCWO060310R0OFK
1 R58 Surface Mount Resistor Vishay CRCWO06032K00FK
1 R60 Surface Mount Resistor Vishay CRCWO060333R0OFK
2 R61,R62 Surface Mount Resistor Vishay CRCWO0603680RFKEA
1 R63 Surface Mount Resistor Vishay CRCWO060312K0FK
1 R66 Surface Mount Resistor Vishay CRCWO060327K0FK
SW1,SW2 E-Switch: Dip Switch E-Switch KADOBLHGT
2 SPST 8 Position Through
Hole Slide (Standard)
Actuator 100mA 50VDC
Ul TXC: 50 MHz +30ppm TXC 7M-50.000MAHV-T
1 Crystal 8pF 60 Ohms 4-
SMD, No Lead
1 u2 HMILU: LGA40-PO0.4- HMILU DNI
5X5X0.9
u3 FTDI: Single Channel Hi- | FTDI FT232HQ-REEL
1 Speed USB to
Multipurpose UART/FIFO
IC
u4 Renesas: Low noise, high | Renesas RAA214020
PSRR, low dropout
1 voltage regulator. It
accepts a input voltage
range of 2.7V to 5.5V
Y1 Abracon: 12MHz +10ppm | Abracon ABM8-12.000MHZ-20-B1U-T
1 Crystal 20pF 120 Ohms
4-SMD, No Lead

R31UHOO36EU0100 Rev.1.00
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3. Ordering Information
Part Number Description
RC31309-PROG RC31309A Programmer Board
4. Revision History
Revision Date

Description

1.00 Jul 28, 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.

© 2025 Renesas Electronics Corporation. All rights reserved.


https://www.renesas.com/contact-us
https://www.renesas.com

	1. Functional Description
	1.1 Operational Characteristics
	1.2 Hardware Setup and Configuration
	1.2.1 Part Placement
	1.2.2 GPI/GPIO DIP Selection
	1.2.3 XIN/CLKIN Jumper Selection
	1.2.4 Serial Connection

	1.3 Software Setup and Configuration
	1.3.1 Software Installation
	1.3.2 Programming OTP Memory


	2. Programmer Board (PRB)
	2.1 Schematic
	2.2 Bill of Materials

	3. Ordering Information
	4. Revision History



