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All specifications are subject to change without notice. 
Typical for 25 °C unless otherwise specified. 
Specifications in italic text are guaranteed by design. 

Analog input 
Table 1. General analog input specifications 

Parameter Conditions Specification 
A/D converter type  Successive approximation 
ADC resolution  12 bits 

Number of channels  8 single-ended 

Input voltage range  ±10 V 
Absolute maximum input 
voltage 

CHx relative to AGND   ±25 V max (power on) 
 ±25 V max (power off) 

Input impedance   1 MΩ (power on) 
 1 MΩ (power off) 

Input bias current 10 V input –12 µA 
0 V input 2 µA 
–10 V input 12 µA 

Monotonicity  Guaranteed 
Input bandwidth Small signal (–3 dB) 150 kHz 
Maximum working voltage Input range relative to 

AGND 
±10.1 V max  

Crosstalk Adjacent channels, DC to  
10 kHz 

–75 dB 

Input coupling   DC 
Recommended warm-up time  1 minute min 
Sampling rate, hardware paced Internal scan clock 0.004 S/s to 100 kS/s, software-selectable 

External scan clock 100 kS/s max 
Sampling mode  One A/D conversion for each configured channel per 

clock 
Conversion time Per channel 8 µs 
Scan clock source   Internal scan clock 

 External scan clock input on terminal CLK 
Channel queue  Up to eight unique, ascending channels 
Throughput, Raspberry Pi®  
2 / 3 / 4 

Single board 100 kS/s max 
Multiple boards Up to 320 kS/s aggregate (Note 1) 

Throughput, Raspberry Pi  
A+ / B+ 

Single board Up to 100 kS/s (Note 1) 
Multiple boards Up to 100 kS/s aggregate (Note 1) 

Note 1:  Depends on the load on the Raspberry Pi processor. The highest throughput may be achieved by using a 
Raspberry Pi 3 B+.  
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Accuracy 
Analog input DC voltage measurement accuracy 

Table 2. DC Accuracy components and specifications. All values are (±) 

Range 
Gain error, max 
(% of reading) 

Offset error, max 
(mV) 

Absolute accuracy 
at Full Scale 

(mV) 

Gain temperature 
coefficient 

(% reading/°C) 

Offset 
temperature 
coefficient 

(mV/°C) 
±10V 0.098 11 20.8 0.016 0.87 

Noise performance 
For the peak to peak noise distribution test, the input channel is connected to AGND at the input terminal block, 
and 12,000 samples are acquired at the maximum throughput. 

Table 3. Noise performance specifications 

Range Counts LSBrms 
±10 V 5 0.76 

External digital trigger 
Table 4. External digital trigger specifications 

Parameter Conditions Specification 
Trigger source  TRIG input 
Trigger mode  Software configurable for rising or falling edge, or high 

or low level 
Trigger latency Internal scan clock 1 µs max 

External scan clock 1 µs + 1 scan clock cycle max 
Trigger pulse width  125 ns min 
Input type  Schmitt trigger, weak pull-down to ground 

(approximately 10 K) 
Input high voltage threshold  2.64 V min 
Input low voltage threshold  0.66 V max 
Input voltage limits  5.5 V absolute max 

–0.5 V absolute min 
0 V recommended min 
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External scan clock input/output 
Table 5. External scan clock I/O specifications 

Parameter Specification 
Terminal name CLK 
Terminal types Bidirectional, defaults to input when not sampling analog channels 
Direction (software-selectable) Output:  Outputs internal scan clock; active on rising edge 

Input:  Receives scan clock from external source; active on rising edge 
Input clock rate 100 kHz max 
Input clock pulse width 400 ns min 
Input type Schmitt trigger, weak pull-down to ground in input mode (approximately 10 K), 

protected with 150 Ω series resistor 
Input high voltage threshold 2.64 V min 
Input low voltage threshold 0.66 V max 
Input voltage limits 5.5 V absolute max 

-0.5 V absolute min 
0 V recommended min 

Output high voltage  3.0 V min (IOH = -50 µA) 
2.65 V min (IOH = –3 mA) 

Output low voltage  0.1 V max (IOL = 50 µA) 
0.8 V max (IOL = 3 mA) 

Output current ±3 mA max  

Memory 
Table 6. Memory specifications 

Parameter Specification 
Data FIFO 7 K (7,168) analog input samples 
Non-volatile memory 4 KB (ID and calibration storage, no user-modifiable memory) 

Power 
Table 7. Power specifications 

Parameter Conditions Specification 
Supply current, 3.3V supply Typical 35 mA 

Maximum  55 mA 

Interface specifications 
Table 8. Interface specifications 

Parameter Specification 
Raspberry Pi ™ GPIO pins 
used 

GPIO 8, GPIO 9, GPIO 10, GPIO 11 (SPI interface) 
ID_SD, ID_SC (ID EEPROM) 
GPIO 12, GPIO 13, GPIO 26, (Board address) 

Data interface type SPI slave device, CE0 chip select 
SPI mode 1 
SPI clock rate 10 MHz, max 
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Environmental 
Table 9. Environmental specifications  

Parameter Specification 
Operating temperature range 0 °C to 55 °C 
Storage temperature range –40 °C to 85 °C 
Humidity 0% to 90% non-condensing 

Mechanical 
Table 10. Mechanical specifications 

Parameter Specification 
Dimensions (L × W × H) 65 × 56.5 × 12 mm (2.56 × 2.22 × 0.47 in.) max 

User connectors 
Table 11. Screw terminal connector specifications 

Parameter Specification 
Connector type Screw terminal 
Wire gauge range 16 AWG to 30 AWG 

Table 12. Optional header connector (MCC 118-OEM) specifications 

Parameter Specification 
Connector type User supplied and user installed header 
W5 header footprint 1×6, 0.1" spacing 
W4 header footprint 1×10, 0.1" spacing 

Table 13. Connector pinout 

Connector J2 or W5 (OEM version) 
Pin Signal name Pin description 
1 CH0 Channel 0 
2 CH1 Channel 1 
3 GND Analog ground 
4 CH2 Channel 2 
5 CH3 Channel 3 
6 GND Analog ground 
Connector J3 or W4 (OEM version) 
Pin Signal name Pin description 
7 CH4 Channel 4 
8 CH5 Channel 5 
9 GND Analog ground 
10 CH6 Channel 6 
11 CH7 Channel 7 
12 GND Analog ground 
13 CLK Scan clock input / output 
14 GND Digital ground 
15 TRIG Digital trigger input 
16 GND Digital ground 

 


	Analog input
	Accuracy
	Analog input DC voltage measurement accuracy
	Noise performance

	External digital trigger
	External scan clock input/output
	Memory
	Power
	Interface specifications
	Environmental
	Mechanical
	User connectors


<<
  /ASCII85EncodePages false
  /AllowPSXObjects true
  /AllowTransparency false
  /AlwaysEmbed [
    true
  ]
  /AntiAliasColorImages false
  /AntiAliasGrayImages false
  /AntiAliasMonoImages false
  /AutoFilterColorImages true
  /AutoFilterGrayImages true
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CheckCompliance [
    /None
  ]
  /ColorACSImageDict <<
    /HSamples [
      2
      1
      1
      2
    ]
    /QFactor 1.30000
    /VSamples [
      2
      1
      1
      2
    ]
  >>
  /ColorConversionStrategy /sRGB
  /ColorImageAutoFilterStrategy /JPEG
  /ColorImageDepth -1
  /ColorImageDict <<
    /HSamples [
      2
      1
      1
      2
    ]
    /QFactor 1.30000
    /VSamples [
      2
      1
      1
      2
    ]
  >>
  /ColorImageDownsampleThreshold 1.50000
  /ColorImageDownsampleType /Bicubic
  /ColorImageFilter /DCTEncode
  /ColorImageMinDownsampleDepth 1
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /ColorImageResolution 100
  /ColorSettingsFile ()
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /CreateJDFFile false
  /CreateJobTicket false
  /CropColorImages false
  /CropGrayImages false
  /CropMonoImages false
  /DSCReportingLevel 0
  /DefaultRenderingIntent /Default
  /Description <<
    /ENU ([Based on '[Smallest File Size]'] Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
  >>
  /DetectBlends true
  /DetectCurves 0.10000
  /DoThumbnails false
  /DownsampleColorImages true
  /DownsampleGrayImages true
  /DownsampleMonoImages true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /EmbedOpenType false
  /EmitDSCWarnings false
  /EncodeColorImages true
  /EncodeGrayImages true
  /EncodeMonoImages true
  /EndPage -1
  /GrayACSImageDict <<
    /HSamples [
      2
      1
      1
      2
    ]
    /QFactor 1.30000
    /VSamples [
      2
      1
      1
      2
    ]
  >>
  /GrayImageAutoFilterStrategy /JPEG
  /GrayImageDepth -1
  /GrayImageDict <<
    /HSamples [
      2
      1
      1
      2
    ]
    /QFactor 1.30000
    /VSamples [
      2
      1
      1
      2
    ]
  >>
  /GrayImageDownsampleThreshold 1.50000
  /GrayImageDownsampleType /Bicubic
  /GrayImageFilter /DCTEncode
  /GrayImageMinDownsampleDepth 2
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageResolution 150
  /ImageMemory 1048576
  /JPEG2000ColorACSImageDict <<
    /Quality 10
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000ColorImageDict <<
    /Quality 10
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000GrayACSImageDict <<
    /Quality 10
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000GrayImageDict <<
    /Quality 10
    /TileHeight 256
    /TileWidth 256
  >>
  /LockDistillerParams false
  /MaxSubsetPct 100
  /MonoImageDepth -1
  /MonoImageDict <<
    /K -1
  >>
  /MonoImageDownsampleThreshold 1.50000
  /MonoImageDownsampleType /Bicubic
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /MonoImageResolution 300
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /NeverEmbed [
    true
  ]
  /OPM 1
  /Optimize true
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.25000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXBleedBoxToTrimBoxOffset [
    0
    0
    0
    0
  ]
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXOutputCondition ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputIntentProfile ()
  /PDFXRegistryName ()
  /PDFXSetBleedBoxToMediaBox true
  /PDFXTrapped /False
  /PDFXTrimBoxToMediaBoxOffset [
    0
    0
    0
    0
  ]
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /ParseICCProfilesInComments true
  /PassThroughJPEGImages false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /sRGBProfile (sRGB IEC61966-2.1)
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


