RENESAS Application Note

Choosing a Crystal for VersaClock® 7 Devices

This application note describes the crystal specifications requirements of VersaClock 7 devices. A list of
recommended crystals and the vendors that can supply them is also provided.
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1. Introduction

The VersaClock 7 RC310xxA/RC210xxA family relies on a crystal as the reference to the analog PLL. To
achieve optimum performance for a given application, the selection of the crystal must consider the nature of the
application as well as the specifications of the devices. For more details on the requirements for selecting a
crystal for timing applications, see the Choosing the Right Crystal for Clocking Devices application note. This
application note describes the requirements for selecting a crystal for the RC210xxA and RC310xxA family of
devices. Refer to the latest datasheets (RC210xxA and RC310xxA) for up-to-date specifications of the
VersaClock 7 crystal input.

2. VersaClock 7 External Crystal Characteristics

Table 1 shows the specifications for the crystal characteristics of the VersaClock 7 family of devices. To ensure
stable operation of the crystal oscillator circuitry of the device, choose a crystal with specifications that fall within
the requirements of the device.

Table 1. External Crystal Characteristics

Symbol Parameter Conditions Minimum Typical | Maximum | Unit
- Resonance Mode - Fundamental -
finxtal™ | Crystal input frequency | Fundamental mode 8 - 80 MHz
8MHz < finkraL € 12MHz, CL = 12pF. - - 120
- Equivalent Series 12MHz < finxraL < 28MHz, C = 12pF. - - 80 o
Resistance 28MHz < fixrar < 54MHz, C, = 12pF. ; ; 50
54MHz < finxraL < 80MHz, C. = 8pF. - - 50
Col Shunt Capacitance - - 7 -
cu Load Capacitance - 6 8 12 Pr
Drive ™ | Drive Level - - - 100 W
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Symbol Parameter Conditions Minimum Typical Maximum | Unit
FroL Frequency Tolerance Center frequency at 25°C. - -
Fstas . Over Operating Temperature Range
Frequency Stability with respect to FroL [2] ppm
Aging Per Year - - -

These parameters are required regardless of the crystal used.

These parameters are customer/application dependent. Common maximum values are Fro. = #20ppm, and Aging =
+5ppm/10years. These parameters can be adjusted to meet particular requirements.

3. List of Acceptable Crystals

Table 2 provides a list of crystals that would be acceptable for applications using a VersaClock 7 device. The
selection of the crystal frequency will depend on the application. For a clock synthesizer with outputs set at
100MHz, a 50MHz crystal would be recommended.

Table 2. Acceptable Crystals for VersaClock 7 Applications

Manufacturer Part Number Fre(z&t:_iezr;cy ESR (Q) (;é) Ig;it\il:gl_(ilv(\ell) ';'roel(ilrjae:((::g ngggielir:;y (p?r%llr;gar Ra-lr;zr:‘()OC)
(ppm) (ppm) at 25°C)
Specification - 8-80 50 8-12 100 - - - -40 to 85
(F>28MHz)
NDK NX2016SA-80M 80 50 8 200 +15 +50 +3 -40 to 125
NDK NX2016SA-50M 50 50 8 200 +15 +15 +3 -40 to 125
TXCW 8Y80072011 80 40 8 300 5t012 | -15t012 +1 -40 to 85
TXC W 8Y78172002 78.125 40 8 300 5t012 | -15t012 +1 -40 to 85
TXC W 8Y73072002 73 40 8 300 5t012 | -15t012 +1 -40 to 85
TXC W 8Y68072001 68 40 8 300 5t012 | -15t012 +1 -40 to 85
TXC W 8Y62572002 62.5 40 8 300 5t012 | -15t012 +1 -40 to 85
TXCW 8Y60072005 60 40 8 300 5t012 | -15t012 +1 -40 to 85
TXC W 7M54072002 54 50 8 100 +12 +15 +3 -40 to 85
TXC W 7M50070021 50 50 10 200 +15 +20 +3 -40 to 85
ABM11W-
Abracon 50.0000MHZ-8- 50 50 8 100 +25 +30 +2 -40 to 85
R50-D3Y-T3
Raltron F;'Eggjgfﬁ?g' 50 50 8 200 +20 +30 +2 -40 to 85
KYOCERA | CX3225SB54000 54 50 8 100 +10 +15 +1 -30 to 85
KYOCERA | CX2016SA50000 50 50 8 200 +15 +50 - -40 to 125
ECS ECSASE(_)%W' 50 50 8 100 +25 +30 +5 -40 to 85
Taitien XXA'?O'_B(')DOLO'\(')SS F 40 50 12 200 +10 +15 +3 -40 to 85
Taitien xxf;ﬁ-,%ﬁg P 49152 50 10 200 +20 +20 +3 -40 to 85
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. Frequency | Frequency | Aging
Manufacturer Part Number Fr?&l;ir;cy ESR (Q) (;:';) RD:t\i/r?gL(ilV(\all) Tolerance | Stability |(ppm/year RaEZr:?OC)
(ppm) (ppm) at 25°C)
" XXCBPLNANF-
Taitien 50.000000 50 50 10 200 10 15 +3 -40 to 85
1. Can be ordered directly from the vendor.
4. Revision History
Revision Date Description
1.01 May 24, 2023 | Updated list of acceptable crystals in Table 2.
1.00 Nov 4, 2022 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 Jan 2024)

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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