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Freescale Semiconductor Document Number: EB830
Engineering Bulletin Rev. 0, 11/2012

I.MX 6 Series Crystal Drive (24 MHz)

1 Update to reported crystal drive level

Thisbulletin discusses drive level of 24-MHz crystals selected for use with thei.MX 6 series. A crystal is
selected based on severa parameters provided by the crystal supplier such that the crystal maximum drive
level isnot violated.

Asindicated in the Rev. O releases of thei.M X 6 series datasheets, aswell asin Chapter 1, “ Oscillator and
clock recommendations,” of the Hardware Devel opment Guide for i.MX 6Quad, 6Dual, 6DualLite, 6Solo
Families of Applications Processors (IMX6DQ6SDLHDG), there is a change in the guidance on drive
level presented to the 24-MHz crystal on thei.MX 6 series. The previous recommended crystal maximum
drive level rating was stated as 100 uW with no associated parameters, the new drive level is 200 or
250 uW. With careful crystal selection per this bulletin’s calculator, a 100-uW crystal may still be used.

If the crystal is overdriven, the potential failure effect is not immediately obvious. The crystal can either
fail over time or its operating frequency can be affected.

The crystal shown in Table 1 has been used on Freescale devel opment boards at 25°C.
Table 1. Crystal to Consider’

Manufacturer Part Number Package Maximum Drive

Epson Toyocom TSX-3225 24.0000MF 15X-AC3 3.2x2.5mm 200 uW

' Freescale cannot recommend one supplier over another and does not suggest that this is the only crystal supplier.
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Power Calculator

2 Power Calculator

The attached Power Calculator can be used asan aid for proper crystal selection. If you do not seethisfile
listed in a side or bottom pane, click on the paper-clip icon in your PDF viewer to navigate to this
attachment.

Tominimizecrystal drivelevel, the balance of 1oad capacitance (CL 1, CL 2), motional resistance (Rs), and
case capacitance (C0) must be kept low. 5 pF is used for examples of CO in the calculator. Users should
contact their supplier to verify CO per their preferred package.

3 Revision History

Thistable provides arevision history for this document.

Table 3. Document Revision History

Rev. _
Number Date Substantive Change(s)
0 11/2012 Initial release.

i.MX 6 Series Crystal Drive (24 MHz), Rev. 0
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implementers to use Freescale products. There are no express or implied copyright
licenses granted hereunder to design or fabricate any integrated circuits based on the

information in this document.

Freescale reserves the right to make changes without further notice to any products
herein. Freescale makes no warranty, representation, or guarantee regarding the
suitability of its products for any particular purpose, nor does Freescale assume any
liability arising out of the application or use of any product or circuit, and specifically
disclaims any and all liability, including without limitation consequential or incidental
damages. “Typical” parameters that may be provided in Freescale data sheets and/or
specifications can and do vary in different applications, and actual performance may
vary over time. All operating parameters, including “typicals,” must be validated for each
customer application by customer’s technical experts. Freescale does not convey any
license under its patent rights nor the rights of others. Freescale sells products pursuant
to standard terms and conditions of sale, which can be found at the following address:

freescale.com/SalesTermsandConditions.
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Power Calculator

		i.MX 6 Series Crystal Drive Level Calculator														rev 6



		Rs (ohms)		CL1, CL2 (pF)		C0 (pF)		Ccalc (pF)		Vp-p (V)		Freq (MHz)		Drive Level (uW)

		60		11		5		10.5		1.1		24		91.0		<-- example 1

		40		18		5		14		1.1		24		107.9		<-- example 2

		80		18		5		14		1.1		24		215.7		<-- example 3

		80		20		5		15		1.1		24		247.6		<-- example 4

		40		18		5		14		1.1		24		107.9		<-- user input



		User-modifiable cells are white.

		Ccalc = CL1//CL2 + C0

										Rs (not shown) is motional resistance and is internal to the crystal. Consult supplier.



										CL1 and CL2 are external capacitors mounted on the circuit board plus parasitics.



										C0 (not shown) is the lumped capacitance of the parasitics plus the crystal's shunt capacitance. Consult supplier.



										Reference: Chrontel application note AN-06, Rev. 1.2, 7/26/2001
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