RENESAS Application Note

Transitioning from RC210xxA (VersaClock) to RC2121xA (AutoClock)

This document describes how to design a PCB to support the transition from RC210xxA (RC21008A,
RC21012A) VC7 devices to RC2121xA (RC21211A, RC21212A, RC21213A, RC21214A) AutoClock devices.
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1. Introduction

The RC21012A is a 48-pin VFQFPN VersaClock® 7 (VC7) clock generator developed primarily for data center
applications. The device does not have FuSa features. The RC21211A and RC21212A are 48-pin VFQFPN
AutoClock™ devices with added FuSa features. The 40-pin variants of each device (RC21008A [VC7],
RC21213A, RC21214A [AutoClock]) are also referenced in this document.
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Transitioning from RC210xxA (VersaClock) to RC2121xA (AutoClock)

2. Device Pinouts

2.1 48-Pin Devices

The RC210xxA VC7 and RC2121xA AutoClock are 48-pin VFQFPN devices with many pins in common. Figure
1 shows a mark-up of the device pin commonalities and differences between RC210xxA and RC2121xA.

Legend

= Black text: Common pins for both RC210xxA and RC2121xA devices
= Black with green text: Renamed pin for RC2121xA devices
» Red text with strikethrough: Previous pin name for RC210xxA devices

= Green text: New pin name for RC2121xA devices
* Red text: Renamed pin for RC2121xA devices
» Red with green text: Renamed pin for RC2121xA devices
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Figure 1. Pinout Differences between 48-VFQFPN RC210xxA and RC2121xA Devices
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Transitioning from RC210xxA (VersaClock) to RC2121xA (AutoClock)

2.2 40-Pin Devices

The RC21008A and RC21213A/4A are 40-pin VFQFPN devices with many pins in common. Figure 2 shows a
mark-up of the device pin commonalities and differences between RC21008A and RC21213A/4A.

Legend

3.

Black text: Common pins for both RC21008A and RC21213A/4A devices
Black with green text: Renamed pin for RC21213A/4A devices

Red text with strikethrough: Previous pin name for RC21008A devices
Green text: New pin name for RC21213A/4A devices

Red text: Renamed pin for RC2121xA devices

Red with green text: Renamed pin for RC21213A/4A devices
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Figure 2. Pinout Differences between 40-VFQFPN RC21008A and RC21213A/4A Devices

I2C

I°C is associated with the SDA and SCL pins. The RC210xxA devices needed be configured to use I1°C (not SPI).
The RC2121xA devices implement I12C only on the SDA and SCL pins.
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Transitioning from RC210xxA (VersaClock) to RC2121xA (AutoClock)

4. Backup Crystal
The XOUT1_REFIN1B and XIN1_REFIN1 pins of the following devices make use of a backup crystal.

= RC21012A/08A (VC7) must be configured as GPI with no function assigned; PCB may populate the crystal.
= RC21212A/4A (AutoClock) must be used as backup crystal pins.
= RC21211A/3A (AutoClock) may be used as GPI pins.

5. GPIO

GPIO[4:0] are common to both VC7 and AutoClock devices and must be used as OE (output enable) or SEL
(select) as needed. OE can be configured in both devices to enable different outputs as needed. When multiple
images are used, the SEL function is used to select which OTP image to load. The RC2121xA devices support
up to four OTP images, therefore, no more than four images may be used. In addition, RC210xxA devices must
use GPIO[2:0] for SEL.

GPIO[6:5] are new for RC2121xA devices and make use of new functions INT and FAULT.

= RC210xxA (VC7) devices must be configured as GPI with no function assigned.
= RC2121xA (AutoClock) devices must use the GPIO as INT and FAULT pins.

6. 3.3V Tolerant

3.3V tolerant is defined when powering the Vppp pin at 1.8V and the GPIO pins being 3.3V tolerant, in other
words, an input of 3.3V will not damage the input pad. When powering Voop at 3.3V, digital pins are always 3.3V
tolerant.

= VC7 and AutoClock devices support 3.3V tolerant on I2C (in other words, SDA and SCL pins)
= VC7 and AutoClock devices are not 3.3V tolerant on GPI pins

» RC210xxA VC7 devices GPIO pins are not 3.3V tolerant

= RC2121xA AutoClock devices GPIO[6:1] pins are 3.3 V tolerant

= RC2121xA AutoClock devices GPIO[0] pin is not 3.3 V tolerant.

Note: INT and FAULT GPIO[6:5] pins [9:8] are open drain and require an external pull-up.
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Transitioning from RC210xxA (VersaClock) to RC2121xA (AutoClock)

7. INT and FAULT

Figure 3 shows the recommend schematic for INT and FAULT with input levels to SoC and PMIC being 3.3V.
The INT and FAULT pins are open drain and require pull-ups.
= RC210xxA (VC7) does not support INT or FAULT and is not 3.3V tolerant
* R1 =not populated
* R2 =10kQ pull-up
= RC2121xA (AutoClock) supports INT and FAULT and is 3.3V tolerant
* R1=0o0hms
* R2=10kQ pull-up
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Figure 3. Interrupt and Fault Schematic

8. 1.2V LVCMOS

Some devices, (for example, UFS) require a 1.2V single-ended clock input. Figure 4 shows VDDOG is supplied
with 1.8V. R2 is either populated, or not to drop voltage at destination, and assumes a 50Q impedance.
= RC210xxA (VC7) supports 1.8V single-ended
* R1 =33Q, source-series termination
* R2 =100Q, destination termination to reduce voltage from 1.8V to 1.2V
= RC2121xA (AutoClock) supports 1.8V single-ended
* R1 =33Q, source-series termination
* R2 =100Q, destination termination to reduce voltage from 1.8V to 1.2V
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Figure 4. 1.2V LVCMOS Schematic
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Transitioning from RC210xxA (VersaClock) to RC2121xA (AutoClock)

9. LP-HCSL Termination

LP-HCSL is series-terminated with 50Q to match the transmission line (see Figure 5). Other output types use the

same termination.

= RC210xxA (VC7) has internal termination of 50Q

* R1=0o0hms

= RC2121xA (AutoClock) requires external termination when using output clock monitoring

* R1 =33Q combined with the internal source impedance of 17Q); total is 50Q

RC21012

RC21212 Device
OUTx AN\
LP-HCSL
OUTxb AN\
R1
Figure 5. LP-HCSL Termination
10. Revision History
Revision Date Description
1.01 Aug 16, 2024 | Updated bulleted text for RC2121xA (AutoClock) in section 8.
1.00 Apr 22, 2024 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/.
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