j PRELIMINARY QFANO11
((:-X Using an External Clock to Drive the

K rer” QF4A512 Programmable Signal Converter

1) Introduction

This Application Note describes using an external clock source to run Quickfilter's QF4A512 Programmable Signal
Converter. The advantage of using an existing clock source means not having to have an external 20 MHz crystal
attached to Pins 22 and 23 saving cost and real estate. The external clock source can range from 5 MHz to 300 MHz
depending on the filter design’s sample rate.

This application note covers the following:
¢ Physical connection to the development board and design considerations.
e Range of usable external clock frequencies.
e Using Quickfilter’s software to correctly utilize the external clock source.

2) Development board external clock source connection.

Since the crystal is lightly loaded, and external driving clock source can directly run the internal oscillator.
You do not need to remove the 1 Meg resistor, crystal or 18 pF loading capacitors from the development board.

Quickfilter Development Board External Clock connection
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3) Designing using an external clock source.

When designing using an external clock source the external crystal X1 and it's support components can be removed
saving cost and real estate. Note: you can also use a different crystal other than 20 MHz.

Designer’s note — The allowable input range is 5 MHz to 200 MHz.

The clock input on Pin 22 to the phase lock loop is a 1.8V level. The clock is a logic level
which swings from zero to 1.8V. The actual range is a minimum 0.4V to the upper level
threshold (1.62 to 1.98 Volts). The clock can be a sine wave, or square wave.

QF4A512 External Clock connection
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5) Software The Clock input is defaulted to the 20 MHz crystal required by the evaluation board. See figure 3.

System Clocking and Starup
[v Use on board 20 MHz crystal;

I

[ Enable Auto Config on Startup

-

Mead =

Figure 3:

If you wish to use a source other than the 20 MHz crystal on the evaluation board Uncheck the “Use 20 MHz crystal on
development board”. See Figure 4.

System Clocking and Starup
[ Use on board 20 MHz crystal

Host SP| Bandwith: |40 MBits per second
BExtemal Clock: * PLLn: |10 N = PLL Clock: 100.0000 MHz

[ Enable Auto Config on Startup \ \
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Figure 4:

In this example, the designer typed in a 10 MHz crystal, or external clock source in the External Clock field, 10 for the
PLLn value, and 1 for the PLLm value. The result equaled a PLL clock of 100 MHz. Quickfilter software computes the
rest of the required internal clock calculations for the designer. Although many combinations are legal, generally a lower
PLL clock will use less power than the standard 200 MHz. The Quickfilter software takes the designer chosen PLL clock
and makes the internal ADC clock as well as the system clock as low as possible. If one of the parameters is out of
range, a warning message comes up when the “NEXT” button is selected. See Figure 5.
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System Clacking and Starup

[ Use on boa @ PLL Clock Frequency must be less than or equal to Maximum PLL Clock Frequency (300 MHz)
Host SPI B

BEdemal Clock: 10 MHz = PLLn: |40 N = PLL Clock: 4DI}.DDDD\’ MHz
[ Enable Auto Config on Startup

-
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Designer’s note — The following equations are the rules which Quickfilter software
calculates the appropriate minimum internal clocks. The equations are for the designers
information only when deciding on n and m. Generally m can be left at “1” Range (63 to
1) and n can be adjusted Range (63 to 1).

Debug note — Although the minimum range is 5 MHz, the actual filter design may call for
higher input frequency see equation below.

Theory:

Rule #1 The PLL clock has to range from 20 to 300 MHz.

Rule #2 The PLL clock = Input Clock Freq * (n/m)

Rule #3 The Input External Clock must range from 5 to 300 MHz.

Rule #4 The internal ADC Clock ranges from 12.5 to 100 MHz. (This is based on the PLL clock/ 2,4,8 or 16)

Rule #5 The system clock = PLL clock/2™ where N= 1-6 where system clock must:

System clock = ((Number of Taps +1)/2)+1)*sampling frequency

System clock = 104 * sampling frequency

System clock = 3 * SCLK/16 (for 1 channel high speed mode 16 bits out)
System clock = 3 * SCLK/24x (where x=number of enabled outputs)
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6) Summary

Input PLL m/n was adjusted from 10:1 to 4:1, also PLL_CTRL_0 bit 6 PLL range was changed from 1 to 0 making it the
20MHz to 100 MHz range.
This brought the actual band pass from 5KHz to 2KHz at 20MHz in our software.

Conclusion:

Cobra was capable of moving a fixed 100 tap band pass filter from 250 Hz to 6KHz by changing the input clock from
2.5MHz to 60MHz.
See the following range:

125 Hz = 1.25MHz (did not work)

250 Hz = 2.5 MHz (worked but out of specified range)
500 Hz = 5 MHz

1 KHz =10 MHz

2 KHz = 20 MHz

4 KHz = 40 MHz

5 KHz = 50 MHz

6 KHz = 60 MHz (worked but out of chips specified range)
7 KHz = 70 MHz (did not work)

7) Summary

The QF4A512 Programmable Signal Converter can run from 5 MHz to 300 MHz from an external clock source by

simply typing in the correct values for the internal phase lock loop PLL “n” and “m”.

Rev A2, Oct 07 5 www.quickfiltertech.com




R

Preliminary Application Note

QFANO11

Quickfilter™

Contact Information:

Quickfilter Technologies, Inc.
1024 S. Greenville Avenue, Suite 100
Allen, TX 75002-3324

General:
Applications:
Sales:
Phone:

Fax:

Web:

info@aquickfilter.net
apps@aquickfilter.net
sales@quickfilter.net
214-547-0460
214-547-0481
www.quickfiltertech.com

The contents of this document are provided in connection with Quickfilter Technologies, Inc. products. Quickfilter makes no representations or warranties with respect to the
accuracy or completeness of the contents of this publication and reserves the right to make changes to specifications and product descriptions at any time without notice. No
license, whether express, implied, arising by estoppel or otherwise, to any intellectual property rights is granted by this publication. Except as set forth in Quickfilter's Standard
Terms and Conditions of Sale, Quickfilter assumes no liability whatsoever, and disclaims any express or implied warranty, relating to its products including, but not limited to,

the implied warranty of merchantability, fithess for a particular purpose, or infringement of any intellectual property right.

Quickfilter's products are not designed, intended, authorized or warranted for use as components in systems intended for surgical implant into the body, or in other
applications intended to support or sustain life, or in any other application in which the failure of Quickfilter's product could create a situation where personal injury, death, or

severe property or environmental damage may occur. Quickfilter reserves the right to discontinue or make changes to its products at any time without notice.

© 2007 Quickfilter Technologies, Inc.
All rights reserved.

Quickfilter, the Quickfilter logo and combinations thereof, are trademarks of Quickfilter Technologies, Inc.

Other product names used in this publication are for identification purposes only and may be trademarks of their respective companies.

Rev A2, Oct 07

www.quickfiltertech.com




