
USB-AIO16-16A
High-Speed, Multifunction,
16-Bit Analog I/O Module

10623 Roselle Street, San Diego, CA 92121 • (858) 550-9559 • Fax (858) 550-7322 • contactus@accesio.com • www.accesio.com
November 6th, 2010

FEATURES
! High-speed USB 2.0 Multifunction DAQ
! Sustained sampling rates up to 500kHz
! 16-bit or 12-bit resolution A/D converter
! Flexible, software configured functionality
! 16 single-ended or 8 differential analog inputs
! 8 input ranges, 4 unipolar and 4 bipolar, channel-by-

channel programmable
! Autocalibration and oversampling for real-time

accurate data
! A/D starts via software, timer, or external trigger
! Up to 2 16-bit analog outputs; 4kHz update rate
! 16 high-current digital I/O lines
! 16-bit programmable counter/timer
! Alternate embedded USB connector
! USB/104 form-factor for embedded OEM’s
! Small (4" x 4" x 1.25") rugged industrial enclosure
! All required power drawn from USB port for typical

applications

FACTORY OPTIONS
! External power for high current capabilities
! DIN rail mounting provision
! OEM (board only) version with mounting holes for

added flexibility in embedded applications
! Current inputs (4-20mA, 10-50mA)
! Extended Temperature Operation -40 to +85°C

FUNCTIONAL DESCRIPTION
The USB-AIO16-16A is an ideal solution for adding portable, easy-to-install high-speed analog and digital I/O capabilities to any computer
with a USB port. The unit is a USB 2.0 high-speed device, offering the highest speed currently available with the USB bus. The
USB-AIO16-16A is a 16-bit resolution A/D board capable of speeds up to 500kHz for its 16 single-ended or 8 differential analog inputs. Each
channel can be independently software configured to accept 8 different input ranges. Additionally, each channel includes its own analog
ground pin on the I/O connector which is helpful in reducing noise. A unique, real-time internal calibration system allows the card to
continually compensate for offset/gain errors giving a more accurate reading. The unit is plug-and-play allowing a quick connection
whenever you need additional I/O on the convenience of a USB port.

This small, compact, multifunction I/O board provides the user with everything needed to start acquiring, measuring, analyzing and
monitoring in a variety of applications. The USB-AIO16-16A data acquisition board can be used in many current real-world applications such
as embedded equipment monitoring, precision PC-based and portable environmental measurements, and mobile data acquisition.
Additional features include 16 digital I/O lines and a programmable 16-bit counter. The counter can be configured in a variety of modes and
has the ability to use external signals to trigger and control the scanning of its inputs.

The USB-AIO16-16A is designed to be used in rugged industrial environments but is small enough to fit nicely onto any desk or testing
station. The board is PC/104 sized (3.550 by 3.775 inches) and ships inside a steel powder-coated enclosure with an anti-skid bottom.

OEM USB/104 FORM FACTOR
The OEM (board only) version is perfect for a variety of embedded applications. What makes the OEM option unique is that its PCB size
and mounting holes match the PC/104 form factor (without the bus connections). This allows our rugged analog input board to be added to
any PCI-104 or PC/104 stack by connecting it to a USB port usually included on-board with embedded CPU form factors such as EBX,
EPIC, and PC/104. This is especially important since many newer CPU chipsets do not support ISA and have plenty of USB ports. The
USB-AIO16-16A OEM board can also be installed using standoffs inside other enclosures or systems.

ACCESSORIES
The USB-AIO16-16A is available with optional cable assemblies and screw terminal boards for easy-to-use, out of the box connectivity.

SOFTWARE
The module utilizes a high-speed custom function driver optimized for a maximum data throughput of 1MBps that is 50-100 times faster than
the USB human interface device (HID) driver used by many competing products. This approach maximizes the full functionality of the
hardware along with capitalizing the advantage of high-speed USB 2.0. The USB-AIO16-16A   is supported for use in most USB supported
operating systems and includes a free Linux (including Mac OS X) and Windows 98se/Me/2000/XP/2003 compatible software package. This
package  contains sample programs and source code in Visual Basic, Delphi, C++ Builder, and Visual C++ for Windows. Also incorporated
is a graphical setup program in Windows. Third party support includes a Windows standard DLL interface usable from the most popular
application programs, and includes example LabVIEW VIs. Embedded OS support include Windows XPe.

eka1
Texim Distributed by incl kader



10623 Roselle Street, San Diego, CA 92121 • (858) 550-9559 • Fax (858) 550-7322 • contactus@accesio.com • www.accesio.com
November 6th, 2010

BLOCK DIAGRAM
SPECIFICATIONS
Analog Inputs
ADC Type Successive approximation
Resolution 16-bit, 12-bit
Sampling rate
  “16-16A” version 500k samples/sec (maximum aggregate)
  “16-16E” version 250k samples/sec (maximum aggregate)
  “12-16A” version 500k samples/sec (maximum aggregate)
  “12-16” version 250k samples/sec (maximum aggregate)
  “12-16E” version 100k samples/sec (maximum aggregate)
Number of channels 16 single-ended or 8 differential (software selectable)
Unipolar ranges 0-1V, 0-2V, 0-5V, 0-10V (software selectable)
Bipolar ranges ±1V, ±2V, ±5V, ±10V (software selectable)
4-20mA or 10-50mA Factory installed (optional)
Calibration Hardware
  “16-16A” version Two on-board references + calibrated real-time output
  “16-16E” version Two on-board references
  “12-16A” version Two on-board references + calibrated real-time output
  “12-16” version Two on-board references
  “12-16E” version None
System Calibration Program provided to calibrate entire system
Accuracy Uncalibrated 0.094% Full-Scale (FS) 

Calibrated1 0.0015% FS
Int Nonlinearity Error 0.0046% FS
No Missing Codes 15 bits
Input impedance 1MS
A/D Start Sources Software Start, Timer Start, and External Start Trigger 

(rising or falling edge; software selectable)
A/D Start Enable Externally supplied (pulled-up; active-high )
A/D Start Types  Single Channel or Scan (software selectable)
Channel Oversamp. 0-255 consecutive samples/channel
Over volt protection -40 to +55V
Crosstalk -60dB @ 500kHz

(1) To achieve best accuracy, one must calibrate to their own standard.
Analog Outputs
Number / Type: 2 / single-ended
Resolution: 16-bit
Unipolar Ranges: 0-5V, 0-10V (factory installed)
Bipolar Ranges: ±5V, ±10V (factory installed)
Conversion Rate: 4kHz per channel
Settling Time 4us typ, 7us max; 1/4 to 3/4 scale to ±2LSBs
Output Current ±25mA per channel
Digital I/O
Lines 16, prog. as in/out in groups of 8 (pulled-up)
Input voltage/current Logic low: 0V(min) to 0.8V(max) @±20:A(max)

Logic high: 2V(min) to 5V(max) @±20:A(max)
Output volts/current Logic low: 0V(min) to 0.55V(max) @64mA(max) sink

Logic high: 2V(min) to 5V(max) @32mA(max) source
Counter/Timer
Type / size: 82C54 programmable interval counter / 16-bit
Available Counters CTR0 (CTR1/CTR2 dedicated to A/D starts)
Frequency 10MHz (max) Int. or ext. supplied (sw select; pulled-up)
Clock Period 100ns (min)
Pulse Width Hi/Lo 30ns (min) / 40ns (min)
Gate Externally supplied (pulled-up;active-high)
Output External (pulled-up)
In/Out Volt/Current Same as Digital I/O
Environmental
Operating Temp. 0/ to +70/C, optional -40/ to +85/C
Storage Temp. -40/ to +105/C
Humidity 5% to 90% RH, without condensation
Board Dimensions PC/104 format, 3.550” by 3.775” w / mounting holes
Power required +5V at 315mA typical
Included with your shipment
• Board installed in labeled enclosure
• 6’ USB cable, Software Master CD (PDF user manual installed with package)
• Printed USB I/O Quick-Start Guide
Ordering Guide
USB-AIO16-16A 16-Bit, 500kHz, with autocalibration and 2 analog outputs
USB-AI16-16A Same as above but with no analog outputs
USB-AIO16-16E 16-Bit, 250kHz, with software calibration and 2 analog outs
USB-AI16-16E Same as above but with no analog outputs
USB-AIO12-16A 12-Bit, 500kHz, with autocalibration and 2 analog outputs
USB-AI12-16A Same as above but with no analog outputs
USB-AIO12-16 12-Bit, 250kHz, with software calibration, 2 analog outputs
USB-AI12-16 Same as above but with no analog outputs
USB-AIO12-16E 12-Bit, 100kHz, with 2 analog outputs
USB-AI12-16E Same as above but with no analog outputs
Model Options
• -P External AC/DC adapter (power jack/regulator installed)
• -OEM Board only (no enclosure)
• -DIN DIN rail mounting provision
• -T Extended Temperature Operation (-40/ to +85/C)
• -S0x “x” = special number designator

4-20mA or 10-50mA inputs

eka1
Texim Distributed by header



<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /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
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


