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Freescale Semiconductor EB655
Engineering Bulletin Rev. 1.00, 08/2005

MC3PHAC enable.asm Fault
Modification

Problem

A customer has reported that in some instances when the fault input is asserted, the PWM outputs will be
reactivated after the programmed restart timeout interval, even though the fault input is still asserted. This
is a potentially serious condition that is in direct violation of the MC3PHAC spec, which indicates that the
PWMs must remain off at all times while the fault input is asserted. The restart timeout interval should not
be allowed to commence until the fault input is negated.

This change has been implemented on MC3PHAC devices with date codes of September 2005 and later.
Please refer to product bulletin MC3PHACPB (on the MC3PHAC product page) from the Freescale
Semiconductor website, http://freescale.com.

Code Analysis

The MC3PHAC code was inspected to determine whether a software explanation could be found for the
aberrant behavior. A timing window bug was found in the enable.asm routine, and a scenario was
identified that could reproduce the problem when noise exists on the fault input. The reporting customer
claims there is no observable noise on their supplied fault signal, but stated that the incidence of occurrence
of the problem was reduced significantly by filtering the fault input pin. The scenario is recreated in
Figure 1.
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Code Analysis

1. This is a segment of code from enable.asm, which is a
background routine, with interrupts enabled. Assume that the
fault pin was recently high (asserted), but now is low,
indicating that the timeout interval may commence, inevitably
resulting in the PWMs being reasserted.

< brset FPIN1,FSR,Faultl -

. IF FPIN1 = 0 (no external falV
***INTERRUPT ***
< sei ; disable interrupts

§ brelr chkfault,flag2,Faultl
; IF chkfault =1 (there was a fault)

belr  chkfault,flag2
< ;  chkfault = 0 (start recovery time)
mov #mTIMER_INIT,TBSC
and start counting
ENDIF
ENDIF

.
b
.
b
.
b
.
9

Faultl:
cli ; re-enable interrupts

reset Timer B, enable interrupts... \_ 4

. Assume an interrupt occurs here

(e.g., a PWM module interrupt,
which occurs every 189 us.)

. During the time that the interrupt is

being serviced, the fault input again
goes high, and stays high. This
generates a pending fault interrupt.
When the fault ISR is executed, it
sets the chkfault flag, indicating that
a fault shutdown is in effect.

. When execution is returned here, the

routine shown will proceed to clear
the chkfault flag (thinking that the
fault input is low), which allows a
timeout interval to commence, and
eventually turn the PWMs back on.

Figure 1. lllustration of Timing Window Bug
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Proposed Solution

Proposed Solution

sei ; disable interrupts
brset FPIN1,FSR,Fault2
3 IF FPIN1 = 0 (no external fault)
brelr chkfault,flag2,Faultl
3 IF chkfault = 1 (there was a fault)
belr chkfault,flag2
5 chkfault = 0 (start recovery time)
#mTIMER_INIT,TBSC
reset Timer B, enable interrupts...
and start counting

mov
5
5

bra Faultl

ENDIF

Fault2: ; ELSE (Fault input is high)

b

A/

Disable Insure PWMs are disabled

Jsr ;

; ENDIF

Faultl:

cli ; re-enable interrupts

1. Move the sei instruction to be
BEFORE the conditional branch.
With interrupts disabled, there
should be no way that the chkfault
flag can be cleared while the fault
input signal is high.

. Code is added to ensure that with
each pass through this routine, if the
fault input signal is high, the PWMs
are disabled. This addition is
insurance against the remote
possibility that another unidentified
timing window could be
contributing to this effect.

Other Code Changes

The following changes were also made as part of the revision 1.1 upgrade:

The header information associated with each file

was modified to reflect the correct Freescale

copyright declaration. The previous header information indicating that this code is “freeware” was

removed.

In the motor.s file, the revision text was changed

from “ 1.0” to “ 1.17.

All changes associated with this revision were documented in the “readme.txt” file.
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Software Testing

An MC3PHAC was programmed with revision 1.1 code and limited functional verification was
performed. A motor was controlled using PC Master, and no problems were encountered. The fault pin
was repeatedly asserted and negated and no problems were encountered.
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Semiconductor was negligent regarding the design or manufacture of the part.

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

© Freescale Semiconductor, Inc. 2005. All rights reserved.

freescale"

semiconductor



	Problem
	Code Analysis
	Proposed Solution
	Other Code Changes
	Software Testing


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


