
Touch 1 Ultra Tech-note       8 September 2006 
External HV Ground Fault, GFI Protection, and Grounded Return 
Operation 
 
This tech-note describes the GFI feature of the Touch 1 Ultra as it relates to an External 
HV Ground Fault and other safety concerns relating to AC testing. 
 
When using AC voltage, it is possible to have an External HV Ground Fault even though 
the device under test has been confirmed to not be grounded or may not even be 
connected to the analyzer. 
 
Rationale 
 
The Touch 1 Ultra has a protection circuit built into the external HV supply that monitors 
the HV current to earth ground.  This is known as GFI or ground fault interrupt. Leakage 
current greater than 450 uA will cause the GFI circuit to engage which will shut off the 
HV current in less than 1 ms and display the External HV Ground Fault error.  The shut 
off point varies from tester to tester, which can be less than the stated 450 uA. 
 
Several factors can contribute to this error. 

1. The internal capacitance of the relay matrix contributes to the leakage 
threshold, making a failure mode more likely. 

2. A device under test in close proximity to earth ground, as well as 
fixturing, can create capacitive coupling, contributing to the leakage 
threshold. 

3. Higher AC voltages create higher AC currents for all sources of capacitive 
coupling to ground.  

 
It is possible, with no device under test attached, for this error to occur at higher voltage 
levels.  
 
Solution 
 
The Touch 1 Ultra can be operated in a “grounded return” mode.  This mode ties earth 
ground to the HV return inside the tester.  By grounding the return, the GFI circuit is 
disabled. When the analyzer is operating in grounded return mode, the external HV 
supply will shut down when the current exceeds the AC Real current limit. 
 
WARNING 
 
Operating the Touch 1 Ultra in grounded return mode is more hazardous than when the 
GFI is enabled since a grounded operator touching a live connection will receive a shock 
at the real current setting rather than the 450 uA GFI current setting.  Cirris strongly 
recommends the use of a proper safety interlock to protect against accidental electrical 
shock in every case where the GFI is turned off. 



Cirris Systems Corporation 
International Headquarters 

 
Application 
 
The grounded return mode can be activated in a Touch 1 Ultra wirelist by turning off the 
External GFI Safety option.  When the External GFI Safety option is enabled, the GFI 
circuitry is enabled.  When the External GFI Safety option is disabled, the analyzer is 
operating in grounded return mode.  When operating in grounded return mode, AC tests 
will include the AC current consumed by the scanner assembly (test points) in the 
measurements. 
 
This wirelist option can only be modified in a text editor. 
 

1. Save the wirelist to a floppy disk or onto the network if available. 
2. Modify the wirelist to include a parameter line either 

a. External GFI Safety on 
b. External GFI Safety off 

3. Save the wirelist on the Touch 1 Ultra. 
 
The final wirelist will look like the following: 
 
… 
Parameter Settings: 
CONNECTION RESIS  10.0 ohm 
LV INSULATION RESIS  100 K ohm 
EXTERNAL GFI SAFETY  ON 
EXTERNAL DW VOLTAGE  1000 Vac 
EXTERNAL DW MAX TOTAL CURRENT  2 mA 
EXTERNAL DW RAMP UP  .1 SEC 
EXTERNAL DW RAMP DOWN 0 SEC 
EXTERNAL DW DWELL  .4 SEC 
… 
 

1991 Parkway Blvd. 
Salt Lake City, Utah 84119 

(801) 973-4600 
FAX (801) 973-4609 


	Touch 1 Ultra Tech-note       8 September 2006
	External HV Ground Fault, GFI Protection, and Grounded Retur
	Rationale
	Solution
	WARNING

	Application




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.5
  /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 false
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /JPXEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG2000
  /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 100
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /JPXEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG2000
  /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 100
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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 <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


