|
y

'
A

Freescale Semiconductor
Engineering Bulletin

ADC Accuracy

Document Number: EB691
Rev. 0, 01/2008

Regarding Errata S56F8013E, Item 13

1 Introduction

This engineering bulletin provides information on errata
item 13 of Freescale Errata document S56F8013E.

The resolution for the errata item is advanced and the
target schedule for the updated part is announced.

2 Errata ltem 13 Summary

2.1 Scope of Errata ltem 13

This errata applies to SS56F8013 devices of Revision A2,
identified by a date code 0704 or greater. These devices
have the IM59B mask set. Their part number is
S56F8013MFAOQOE.
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Mask Revision Schedule for 2M59B

2.2 Description of Errata item 13

The ADC may not maintain accuracy of conversions if operated for extended periods of time, at certain
voltages below nominal voltage, and at certain elevated ambient temperatures.

2.3 Impact

The conversion result is sporadically zero or the maximum value of 0xftf.

2.4 Workaround

To workaround this, there are two options:

» Ifoperating the device at ambient temperatures greater than 105°C, maintain the VDDA and VREF
inputs at a minimum of 3.2 V. Otherwise, maintain the VDDA and VREF inputs at a minimum of
3.1 V.

» Ifthe values 0 and Oxfff are not expected in the application due to biasing of the circuit and timing
allows, these values may be discarded when obtained and the ADC used to sample the value again.

3 Mask Revision Schedule for 2M59B

It is anticipated that parts built with mask 2M59B will retire the errata item 13 upon characterization
completion. Parts based on mask set 2M59B for the SS56F8013 are available for sampling now.
Characterization of parts built with this mask was completed in December, 2007. This part may be
ordered as SS6F8013W2MFAE/R.

4 Justification for Mask Change from 1M59B to 2M59B

From testing and micro-probing the ADC on 1M59B mask set, the failing parts rail to VDDA or VSSA
due to:

» Lowering the reference voltage, Vrh, with respect to VDDA in the external reference mode
* Lowering VDDA in the internal reference mode.
High temperature also makes the problem worse. This problem is related to the offset of the dynamic

comparator circuit used. The comparator can be sensitive to biasing and device mismatches. This
comparator receives four inputs:

*  Vinplus

*  Vinminus
« VH

« VL

It compares the value of (vinplus —vinminus) to the value of (VH-VL).

If vinplus and vinminus are centered around a DC voltage different than the center between VH and VL,
this causes the comparator to have an offset. Also, mismatches between the input devices cause another
offset.
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Summary of Change from Mask 1M59B to 2M59B

5 Summary of Change from Mask 1M59B to 2M59B

The change reduced the voltage differential (VH-VL) from (VDDA divided by 6) to (VDDA divided by 8)
to increase the margin on the analog voltage reference, Vrh. It modified the internal voltage differential
between VH and VL from 550mV to 450mV. This change is caused by an RPO layer change to resistor
values and is accomplished on just one mask layer.
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Information in this document is provided solely to enable system and software
implementers to use Freescale Semiconductor products. There are no express or
implied copyright licenses granted hereunder to design or fabricate any integrated
circuits or integrated circuits based on the information in this document.

Freescale Semiconductor reserves the right to make changes without further notice to
any products herein. Freescale Semiconductor makes no warranty, representation or
guarantee regarding the suitability of its products for any particular purpose, nor does
Freescale Semiconductor 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 Semiconductor 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 Semiconductor does not convey any license
under its patent rights nor the rights of others. Freescale Semiconductor products are
not designed, intended, or authorized for use as components in systems intended for
surgical implant into the body, or other applications intended to support or sustain life,
or for any other application in which the failure of the Freescale Semiconductor product
could create a situation where personal injury or death may occur. Should Buyer
purchase or use Freescale Semiconductor products for any such unintended or
unauthorized application, Buyer shall indemnify and hold Freescale Semiconductor and
its officers, employees, subsidiaries, affiliates, and distributors harmless against all
claims, costs, damages, and expenses, and reasonable attorney fees arising out of,
directly or indirectly, any claim of personal injury or death associated with such
unintended or unauthorized use, even if such claim alleges that Freescale
Semiconductor was negligent regarding the design or manufacture of the part.

RoHS-compliant and/or Pb-free versions of Freescale products have the functionality
and electrical characteristics as their non-RoHS-compliant and/or non-Pb-free
counterparts. For further information, see http://www.freescale.com or contact your
Freescale sales representative.

For information on Freescale’s Environmental Products program, go to
http://www.freescale.com/epp.

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc.
All other product or service names are the property of their respective owners.
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