;—{EN ESANAS Application Note AN-236

49FCT3805D Jitter Performance

This application note describes the tests used to observe and compare the jitter performance when different
frequencies are used at the A and B banks of the Renesas 49FCT3805D device and the clock buffer FCT3805D
(Vendor A).
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1. Overview

The 49FCT3805D is composed of two banks, A and B. Each bank has five outputs and its own output enable
control.

The purpose of this test is to observe the jitter when different frequencies are used at the two banks, A and B, of
the clock buffer FCT3805D. It also provides the jitter performance comparison of Vendor A's FCT3805D and
Renesas’ 49FCT3805D devices.

2. Test Method

The Lecroy WaveMaster 8600A, HP81130A and HP 81133A pulse generators were used in this test. Both test
setup block diagrams are shown in Figure 1 and Figure 2. The HP81133A was used to generate two synchronous
66MHz and 33MHz clocks to banks A and B. The output A1 and B1 were then brought to the Lecroy scope for the
period jitter test.
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Figure 1. Test Set-up for Synchronous Input Clock on Bank A and B

In the second setup, two pulse generators HP81130A and HP81133A were used separately as the input sources
for bank A and B. This was the asynchronous output jitter test.
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Figure 2. Test Set-up for Asynchronous Input Clock on Bank A and B

3. Test Results

The input jitter of both Vendor A's FCT3805D and the Renesas 49FCT3805D are similar. Under the same input
conditions, the Vendor A part has more output period jitter compared to the Renesas part. The results of the
synchronous test (using input frequencies, 66 MHz and 33MHz) are shown in the following Input and Output
Period Jitter of Two Synchronous Clocks table. Note that for the Renesas part, the peak-to-peak period jitter on
bank A and bank B are different by about 50ps.
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3.1 Input and Output Period Jitter of Two Synchronous Clocks

Peak-to-Peak Period Jitter of the Synchronous Clock Output
Frequency (1/0) Vendor A's FCT3805D Renesas 49FCT3805D
66MHz Input INA 64.5ps 66.5ps
33MHz Input INB 67.5ps 63ps
66MHz Output OA1 303ps 244ps
33MHz Output OB1 229.5ps 187.5ps

In the second test, two clock sources from HP81133A and HP81130A were used to provide asynchronous inputs
at 66MHz and 33MHz to both parts. As shown in the following Output Period Jitter of Two Asynchronous Clocks
table, the jitter at OA1 increased by a factor of 3—4, as compared to the synchronous clock test results shown in
the Input and Output Period Jitter of Two Synchronous Clocks table. The period jitter of Vendor A's FCT3805D
(measured at the output A1) was 999.5ps, as compared to only 788.5ps for the Renesas 49FCT3805D.

When the two pulse generators were switched to the same frequency (66MHz), the peak-to-peak period jitter of
the two banks A1 and B1 went down to the ranges seen in the synchronous source test.

3.2 Output Period Jitter of Two Asynchronous Clocks

Peak-to-Peak Period Jitter of the Asynchronous Clock Output

Frequency (Output) Vendor A's FCT3805D Renesas 49FCT3805D
66MHz Output OA1 999.5ps 788.5ps
33MHz Output OB1 227ps 195.5ps
66MHz Output OA1

(same frequency as OB1) 210.5ps 275ps
66MHz Output OB1

(same frequency as OA1) 257.5ps 193.3ps

A third test was performed with the same setup as the asynchronous test described previously. However, this time
the lower frequency input was routed to bank A and the higher frequency input was routed to bank B. The Output
Period Jitter of Two Asynchronous Clocks (Swapped) table below shows the results. Notice that the results were
much improved for both banks on the IDT device as compared to the results in the Output Period Jitter of Two
Asynchronous Clocks table. Notice also that the output with the higher frequency always has higher jitter. In the
case of the IDT device, providing the higher frequency to bank B dramatically improved the jitter performance of
both banks.

3.3  Output Period Jitter of Two Asynchronous Clocks (Swapped)

Peak-to-Peak Period Jitter of the Asynchronous Clock Output []
Frequency (Output) Vendor A's FCT3805D Renesas 49FCT3805D
33MHz Output OA1 178ps 189.5ps
66MHz Output OB1 1.017ns 284ps

1. The inputs of the Output Period Jitter of Two Asynchronous Clocks table are swapped.
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The final test was performed with two clock sources from HP81133A and HP81130A running at 66MHz. This
provided two asynchronous inputs to the 49FCT3805D. The peak-to-peak period jitter was measured on one bank
with the other bank disabled. The purpose of this test was to determine the source of the additional jitter as noted
in the previous tests. As noted in the table, the output jitter was significantly improved; the device only adds a few
picoseconds of jitter to the input clock.

3.4 Output Period Jitter of Clock Output

(Two asynchronous inputs and other output bank disabled)

Peak-to-Peak Period Jitter of the
Clock Output

Frequency (Output) Renesas 49FCT3805D
66MHz Input 69ps
66MHz Output OA1 65ps
(bank B disabled)
66MHz Output OB1 67ps
(bank A disabled)

4. Conclusion

The frequency of the two inputs to the part has a huge impact on the jitter performance at the outputs. When two
synchronous inputs, each operating at a different frequency, were provided, there was approximately a 1.3 times
difference between the jitter measured at one bank versus that measured at the other bank (Input and Output
Period Jitter of Two Synchronous Clocks table). However, if the output bank was disabled, the running outputs
only added a few picoseconds of jitter to the input clock. This suggests that the coupling between the two
channels is a major contributor to the device's output jitter.

If asynchronous sources were used, and the frequencies were the same, the jitter remained at approximately 1.3
times different between the two banks. If two asynchronous sources were used, each operating at a different
frequency, and the higher frequency input was provided to the sensitive bank (bank A), the jitter of one bank was
more than three times that of the other bank (Output Period Jitter of Two Asynchronous Clocks table). However, if
two asynchronous sources were used, each operating at a different frequency, and the higher frequency input was
provided to the less sensitive bank (bank B), the jitter was about 1.3 times different between the two banks
(Output Period Jitter of Two Asynchronous Clocks (Swapped) table). In all four tests, however, the Renesas
49FCT3805D had better jitter performance than Vendor A's FCT3805D.

5. Revision History

Revision Date Description
1.00 Nov 12, 2021 | Rebranded and reformatted application note with the latest template.
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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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