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Welcome to the NI-DAQmx User Manual

The NI-DAQmx User Manual provides detailed descriptions of product functionality
and step-by-step processes for use.

Looking for something else?

For information not found in the User Manual for your product, such as
specifications and API reference, browse Related Information.

Related information:

= Download NI-DAQmx
= NI-DAQmx Release Notes
= License Setup and Activation

= Dimensional Drawings

= Product Certifications
= Letter of Volatility
= Discussion Forums

= NI Learning Center

ni.com


https://www.ni.com/en/support/downloads/drivers/download.ni-daq-mx.html
https://www.ni.com/en/support/documentation/release-notes/product.ni-daq-mx.html
https://www.ni.com/en/support/downloads/activate.html
https://www.ni.com/en-us/support/documentation/dimensional-drawings.html
https://www.ni.com/en-us/support/documentation/product-certifications.html
https://www.ni.com/en-us/support/documentation/letter-of-volatility.html
https://forums.ni.com/t5/Discussion-Forums/ct-p/discussion-forums
https://learn.ni.com

NI-DAQmX

New Features and Changes

Learn about updates—including new features and behavior changes—introduced in
each version of the.

NI-DAQmx 2024 Q2 Changes

Learn about new features, behavior changes, and other updates in NI-DAQmx 2024

Q2.

Behavior Changes

NI-DAQmx support for VB6 is expected to be removed in NI-DAQmx 2024 Q3. NI-
DAQmx 2024 Q2 will be the last release to support VB6.

NI-DAQmx 2022 Q4 Changes

Learn about new features, behavior changes, and other updates in DAQmx 2022 Q4.

New Features

Support has been added for the following devices:

= TS-15050 DIO PO
TS-15100
TS-15110
TS-15120
TS-15130
TS-15200
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NI-DAQmx Overview

What is DAQmx?

NI-DAQmx is the driver software you use to communicate with and control your NI
data acquisition (DAQ) devices. It includes an extensive library of functions and Vls
you can call from your application software, such as LabVIEW or LabWindows/CVI, to
program your devices.

For information on getting started, refer to Getting Started with NI-DAQmx. Refer to
Device Supportin NI-DAQmx in the NI-DAQmx Readme for a list of devices supported
in NI-DAQmx.

What is Measurement & Automation Explorer (MAX)?

MAX is an application that automatically installs with the NI-DAQmx driver. MAX
informs other programs which devices you have in your system and how they are
configured. With MAX, you can:

= Configure your National Instruments hardware and software
Create and edit channels, tasks, interfaces, scales, and virtual instruments

Execute system diagnostics
= View devices and instruments connected to your system
= Update your National Instruments software

For more information, refer to the Measurement & Automation Explorer Help for NI-
DAQmx or Getting Started.

What is DAQ Assistant?

The DAQ Assistant is an application that automatically installs with the NI-DAQmx
driver. You can launch the DAQ Assistant from MAX, or from your National
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Instruments application software such as LabVIEW, SignalExpress, LabWindows/CVI,
or Measurement Studio. With DAQ Assistant you can:

= Create and edit tasks and virtual channels
Add virtual channels to tasks
Create and edit scales

Test your configuration
= Save your configuration
Generate code in your NI application software for use in your application

= View connection diagrams for your sensors

For more information, refer to the DAQ Assistant Help or Getting Started.

How does DAQmx Work Together with Other Applications

and Text Based Programming Environments?
DAQmx has an application programming interface (API), which is a library of Vls,
functions, classes, attributes, and properties for creating applications for your

device. For information on getting started, refer to Getting Started. For a brief
description of using DAQmx with these applications, refer to the following topics.

= LabVIEW

LabWindows/CVI

Measurement Studio with Visual C++, Visual C#, or Visual Basic .NET
ANSI C Application without LabWindows/CVI

.NET Application without Measurement Studio

= SignalExpress
Related concepts:

= Getting Started with NI-DAQmx
= LabVIEW
= Creating an Application with LabWindows/CVI
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Measurement Studio with Visual C++, Visual C#, or Visual Basic .NET
ANSI C Application without LabWindows/CVI
Creating a .NET Application without Measurement Studio

SignalExpress

Finding Examples

Troubleshooting

Related information:

= Using the DAQ Assistant in Measurement Studio

LabVIEW

If you program your NI-DAQmx-supported device in LabVIEW, you can interactively
create virtual channels—both global and local—and tasks by launching the DAQ
Assistant from MAX or from within LabVIEW. You also can create local virtual
channels and tasks, and write your own applications using the NI-DAQmx API.

To learn about which NI-DAQmx VIs are most commonly used when creating a NI-
DAQmx data acquisition application, see Learn 10 Functions in NI-DAQmx and
Handle 80% of your Data Acquisition Applications.

For help with NI-DAQmx Vls, refer to DAQmx - Data Acquisition VIs and Functions.
For general help with programming in LabVIEW, refer to LabVIEW Help.

For help with using the DAQ Assistant with LabVIEW, refer to Using the DAQ Assistant
to Automatically Generate LabVIEW Code.

Creating an Application with LabWindows/CVI

If you program your NI-DAQmx-supported device in LabWindows/CVI, you can
interactively create global or local virtual channels and tasks by launching the DAQ
Assistant from MAX or from within LabWindows/CVI. You can generate the
configuration code based on your task or channel in LabWindows/CVI. Refer to the
DAQ Assistant Help for additional information about generating code. You also can
create local virtual channels and tasks, and write your own applications using the
NI-DAQmx API.

For help with NI-DAQmx functions, refer to NI-DAQmx C Function Reference Help.
For general help with programming in LabWindows/CVI, refer to LabWindows/CVI
Help, accessible through Start»All Programs»National

Instruments»LabWindows CVI»LabWindows CVI Help.
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For help with using the DAQ Assistant with LabWindows/CVI, refer to Using the DAQ
Assistant in NI LabWindows/CVI.

Related information:
= Using the DAQ Assistant in NI LabWindows™/CVI™

Measurement Studio with Visual C++, Visual C#, or Visual
Basic .NET

If you program your NI-DAQmx-supported device in Measurement Studio using
Visual C++, Visual C#, or Visual Basic .NET, you can interactively create channels and
tasks by launching the DAQ Assistant from MAX or from within Visual Studio .NET.
You can generate the configuration code based on your task or channel in
Measurement Studio. Refer to the DAQ Assistant Help for additional information
about generating code. You also can create channels and tasks, and write your own
applications in your ADE using the NI-DAQmx API.

For help with NI-DAQmx methods and properties, refer to the NI-DAQmx .NET Class
Library or the NI-DAQmx Visual C++ Class Library included in the NI Measurement
Studio Help. For general help with programming in Measurement Studio, refer to the
NI Measurement Studio Help, which is fully integrated with the Microsoft Visual
Studio .NET help. To view this help file in Visual Studio. NET, select Measurement

Studio»NI Measurement Studio Help.
For help with using the DAQ Assistant with Measurement Studio, refer to Using the
DAQ Assistant in Measurement Studio.

Related information:
= Using the DAQ Assistant in Measurement Studio

ANSI C Application without LabWindows/CVI

NI-DAQmx has a C API that you can use to create applications. To create an
application, follow these general steps:

1. Create a new project.

2. Open existing or new source files (.c), and add them to the project. Make sure
you include the NI-DAQmx header file, nidagmx.h, in your source code files.
You can find this header file at NI-DAQ\DAQmx ANSI C Dev\include.

3. Add the NI-DAQmx import library, nidagmx.lib, to the project. The import
library files are located under NI-DAQ\DAQmx ANSI C Dev\lib\.
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4. To view examples of NI-DAQmx applications, go to the NI-
DAQ\Examples\DAQmx ANSI C directory.

5. Build your application.

For help with NI-DAQmx functions, refer to the NI-DAQmx C Reference Help, which is
installed by default at Start»All Programs»National Instruments»NI-
DAQ»Text-Based Code Support»NI-DAQmx C Reference Help.

For help with using the DAQ Assistant with ANSI C, refer to Using NI-DAQmx in Text
Based Programming Environments.

Creating a .NET Application without Measurement Studio

With the Microsoft .NET Framework version 1.1 or later, you can use NI-DAQmx to
create applications using Visual C# and Visual Basic .NET without Measurement
Studio. You need at least Microsoft Visual Studio .NET 2003 or Microsoft Visual
Studio 2005 for the APl documentation to be installed.

The installed documentation contains the NI-DAQmx APl overview, measurement
tasks and concepts, and function reference. This help is fully integrated into the
Visual Studio .NET documentation. To view the NI-DAQmx .NET documentation, go
to Start»All Programs»National Instruments»NI-DAQ»NI-DAQmx .NET
Reference Help. Expand NI Measurement Studio Help»Measurement
Studio Support for NI-DAQmx Overview» NI-DAQmx .NET class library to
view the function reference. Expand NI Measurement Studio Help»NI

Measurement Studio .NET Class Library»Using the Measurement
Studio .NET Class Libraries to view conceptual topics for using NI-DAQmx with
Visual C# and Visual Basic .NET.

To get to the same help topics from within Visual Studio, go to Help»Contents.

Select Measurement Studio from the Filtered By drop-down list and follow the
previous instructions.

For help with using the DAQ Assistant with Visual Studio .NET, refer to Using NI-
DAQmx in Text Based Programming Environments.

SignalExpress

If you use your NI-DAQmx-supported device in SignalExpress, you can create a
project that includes NI-DAQmx steps. With SignalExpress, you can log and analyze
data. You can also add global virtual channels that you created in MAX to your NI-
DAQmx steps in SignalExpress. Refer to the DAQ Assistant Help for additional
information.
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For help with using the DAQ Assistant with SignalExpress, refer to Taking an NI-
DAQmx Measurement in SignalExpress. For general help with programming in
SignalExpress, refer to SignalExpress Help.

Related information:

= Using the DAQ Assistant in Measurement Studio
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Getting Started with NI-DAQmx

The National Instruments Getting Started with NI-DAQmx Series on ni.com is aimed
at helping you learn NI-DAQmx programming fundamentals. Through video and text
tutorials, this series will take you from verifying your device's operation in
Measurement & Automation Explorer (MAX) to programming data acquisition
applications using LabVIEW. It is intended for both the beginner who wants to learn
how to use the DAQ Assistant, as well as the experienced user who wishes to take
advantage of advanced NI-DAQmx functionality.

Go to Getting Started with NI-DAQmx: Main Page on ni.com.

The series includes:

= NI-DAQmx Frequently Asked Questions

= NI-DAQmx Software and Hardware Installation
= Basic Programming with NI-DAQmx

= Advanced Programming with NI-DAQmx

Related concepts:

= NI-DAQmx Overview

= Finding Examples

= Troubleshooting

Finding Examples

Each APl includes a collection of programming examples to help you get started
developing an application. You can modify example code and save itin an
application. You can use examples to develop a new application or add example
code to an existing application.

To run examples without hardware installed, you can use an NI-DAQmx simulated
device. In MAX, refer to the Measurement & Automation Explorer Help for NI-DAQmx
by selecting Help»Help Topics» NI-DAQmx for information on NI-DAQmx
simulated devices.

To find the locations of examples for your software application, refer to the
following table.
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Software Application
LabVIEW or LabWindows/CVI
SignalExpress

ANSIC

MFC 7.0 C++

Visual Basic .NET and C# for Visual Studio 2003
MFC 8.0 C++

MFC 9.0 C++

Visual Basic .NET and C# for Visual Studio 2005
Visual Basic .NET and C# for Visual Studio 2008

Troubleshooting

Installation and Configuration

NI-DAQmX

Example Location

Help»Find Examples

Program Files\National
Instruments\SignalExpress\Examples

*

*

*

*

*

*

*

.NI-DAQ\Examples\DAQmx ANSI C
...NI-DAQ\Examples\MStudioVC2003
...NI-DAQ\Examples\DotNET1.1
...NI-DAQ\Examples\MStudioVC2005
...NI-DAQ\Examples\MStudioVC2008
...NI-DAQ\Examples\DotNET2.0
...NI-DAQ\Examples\DotNET3.5

> Note * For Windows, the default path is <drive>:\Users\Public\Public
Documents\National Instruments\NI-DAQ\Examples\... .

,\\’ Note Visual Studio 2003 and later do not require Measurement Studio.

Refer to the DAQ Getting Started Guide for general installation and configuration

instructions.

Use the following resources if you have problems installing your DAQ hardware

and/or software:

= Refer to NI DAQ Setup and Support on ni.com for information on getting
started with NI DAQ, support, drivers and code, and other resources.

= Refer to ni.com/kb for documents on troubleshooting common installation
and programming problems and for answering frequently asked questions

about NI products.
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= If you think you have damaged your device and need to return your National
Instruments hardware for repair or calibration, refer to sending a National
Instruments board in for repair or calibration.

For LabWindows/CVI users, if the Data Acquisition function panel is disabled, you
may need to uninstall NI-DAQmx and reinstall it, making sure that you add support
for LabWindows/CVI. If you have installed LabWindows/CVI support and Data
Acquisition is still dimmed, select Library»Customize. In the Customize Library
Menu dialog box, check Data Acquisition, and restart LabWindows/CVI. You might
also need to verify that the dataacq.lib is in the bin directory.

Programming

To help you get started programming, you can use the shipping examples for your
ADE.

You can also visit NI's extensive library of technical support resources at ni.com/
support.

You can interactively configure global virtual channels and tasks with the DAQ
Assistant. For NI application software such as LabVIEW, you can use the DAQ
Assistant to generate code.

You can use NI 1/0 Trace to analyze the functions you have called in the APl with NI
application software. With NI I/O Trace, you can watch the order of execution of the
application and locate errors as they happen.

A\\’ Note 1/0 Traceis not supported by the NI-DAQmx .NET API.

Finally, the NI-DAQmx Help contains programming flowcharts for common
applications such as measuring temperature, current, strain, position, and
acceleration.

External Connections

In addition to the information on making signal connections in this help file, the
Connection Diagram tab in the DAQ Assistant within MAX shows you how to connect
signals.

ni.com



NI-DAQmX

Calibration

= Forinformation on externally calibrating your device, including step-by-step
calibration procedures, refer to ni.com/calibration.

= For an overview of calibration, including the difference between self-
calibration and external calibration, refer to Device Calibration.

= For device-specific information required for calibration with NI-DAQmx,
refer to Device-Specific Calibration.

= For information on channel calibration, refer to What Is Channel
Calibration?

CPU Usage

NI-DAQmx tasks use 100% of the CPU if no other processes are running. However, as
soon as another process requires the CPU, the NI-DAQmx task yields to that process.

Related concepts:

= Finding Examples
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Common Applications

Acceleration

Frequency (Analog)
Angular Displacement
Control

Counting Edges

Current Generation
Current Measurement
Digital Value Generation
Digital Value Measurement
Duty Cycle

Force

Frequency (Digital)
Generic Programming Flowcharts
GPS Timestamp

Linear Displacement
Period (Digital)

Pressure

Proximity

Pulse Generation

Pulse Width

ni.com
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Resistance
Semi-Period (Digital)
Sound Pressure
Strain

Torque

Temperature
Two-Edge Separation
Velocity

Voltage Generation

Voltage Measurement

Measuring Acceleration

Acceleration is a change in velocity with respect to time. An accelerometeris a
transducer that represents acceleration as a voltage. Accelerometers also can
measure vibration and shock. Accelerometers typically convert acceleration
measured in g's to voltage. For example, a sensor with a rated output of 10 mV/g
should produce 50 mV when subjected to 5 g of acceleration.

Related concepts:

= Measuring Acceleration Programming Flowchart

= Finding Examples

Measuring Acceleration Programming Flowchart

The following flowchart depicts the main steps required in an NI-DAQmx application
to measure acceleration. Alternatively, you can configure a task for measuring
acceleration using the DAQ Assistant.
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_/O\_ Tip To increase performance, especially when multiple samples are
< read, include the Start function/Vl and Stop function/VI in your
application. In the previous flowchart, the Start function/VI would come
just before you read samples, and Stop would come just before you clear
the task.

Measuring acceleration is an example of an analog input measurement. Refer to
Analog Input Programming Flowcharts for additional flowcharts that can help you
create an application.

Related concepts:

= Analog Input Programming Flowcharts

Measuring Analog Frequency

Some devices can measure analog frequency directly using frequency-to-voltage
circuitry. Many devices, however, only measure voltage, and you must use software
algorithms to convert those measurements to frequency.

Devices that measure analog frequency, such as DSA devices and the SCXI-1126,
have circuitry that produces triggers of the same frequency as the measured signal.
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Every time the signal passes from threshold level minus hysteresis to threshold
level, a trigger occurs. A pulse generator uses these triggers and produces a pulse
once every frequency cycle. The input frequency range sets the width of this pulse.
As the input frequency range increases, the pulse width grows smaller. This pulse
train is then converted to a DC signal that has a level proportional to the duty cycle
of the pulse train. The duty cycle is the fraction of a period of the pulse train when
the pulse is occurring. The DC signal has a voltage that is proportional to the input
frequency and can therefore be scaled to that frequency value.

For devices that cannot measure frequency directly, you need to use software
algorithms, such as the Fast Fourier Transform (FFT), to convert voltage to
frequency. LabVIEW Full and Professional Development Systems contains advanced
analysis VIs that handle these transformations. The LabWindows™/CVI™ full
development system also contains advanced analysis functions to help you
measure analog frequency. Regardless of whether you use existing Vls or functions
or create your own, you need to sample at least twice as fast as the highest
frequency component in the signal you are acquiring.

Analog Frequency, Sample Rate, and the Nyquist Theorem

The Nyquist Theorem states that the highest frequency you can accurately represent
is half the sampling rate. For instance, to measure the frequency of a 100 Hz signal,
you need a sampling rate of at least 200 S/s. In practice, you should use sampling
rates of 5 to 10 times the expected frequencies to improve accuracy of
measurements.

In addition to sample rate, you need to determine the number of samples to
acquire. You must sample a minimum of three cycles of the analog signal. For
example, you need to collect at least 15 samples, or points, if you use a sampling
rate of 500 S/s to measure the frequency of a 100 Hz signal. Because you sample
about five times faster than the signal frequency, you sample about five points per
cycle of the signal. You need data from three cycles, so 5 points x 3 cycles = 15
points. In practice, however, you should acquire 10 or more cycles to improve
accuracy of measurements, so you should acquire 50 or more samples.

The number of points you collect determines the number of frequency bins that the
samples fall into. The size of each bin is the sampling rate divided by the number of
points you collect. For example, if you sample at 500 S/s and collect 100 points, you
have bins at 5 Hz intervals.
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The Nyquist frequency is the bandwidth of the sampled signal and is equal to half
the sampling frequency. Frequency components below the Nyquist frequency
appear normally. Frequency components above the Nyquist frequency appear
aliased between 0 and the Nyquist frequency. The aliased component is the
absolute value of the difference between the actual component and the closest
integer multiple of the sampling rate. For example, if you have a signal with a
component at 800 Hz and you sample at 500 S/s, that component appears aliased at
200 Hz because [800-(2 x 500)| = 200(Hz).

One way to eliminate aliased components is to use an analog hardware filter before
you digitize and analyze the frequency information. If you want to perform all the
filtering in software, you must first sample at a rate fast enough to correctly
represent the highest frequency component the signal contains. For example, with
the highest component at 800 Hz, the minimum sampling rate is 1,600 Hz, but you
should sample 5 to 10 times faster than 800 Hz. If the frequency you want to
measure is around 100 Hz, you can use a lowpass Butterworth filter with a cutoff
frequency (f.) of 250 Hz to filter out frequencies above 250 Hz and pass frequencies

below 250 Hz.

) Note LabVIEW includes Butterworth filters with the LabVIEW Full and

Professional Development Systems.

Measuring Frequency with Filtering

The following figure shows a lowpass filter.

A Passband & Passband -
Transiticn
10 1.0 —\ Region
Voul Voun /
Yin Stopband Yin \Stupnaml
0.0 : l’ » 0.0 T = -
& Fraquency -: Frequancy
lcdaal Filter Raal Filtter

Lowpass Filter

The Ideal Filter in the figure is optimal. All frequencies above the Nyquist frequency
are rejected. The Real Filter in the figure is what you might actually be able to
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accomplish with a Butterworth filter. The passband is where Vg t/Vin, is close to 1.
The stopband occurs where V,t/Vin is close to 0. The frequencies gradually
attenuate on the transition region between 1 and 0.

Related concepts:

= Measuring Analog Frequency Programming Flowchart

= Finding Examples

Measuring Analog Frequency Programming Flowchart

The following flowchart depicts the main steps required in an NI-DAQmx application
to measure analog frequency. Alternatively, you can configure a task for measuring
analog frequency using the DAQ Assistant.

Specify Threshold Lewel

Create Channelks
(D ool eatad | Fregvoltegec han) r

Claar

S 7
_/O\_ Tip To increase performance, especially when multiple samples are
~  read, include the Start function/Vl and Stop function/Vl in your
application. In the previous flowchart, the Start function/VI would come
just before you read samples, and Stop would come just before you clear
the task.

Measuring frequency is an example of analog input measurement. Refer to Analog
Input Programming Flowcharts for additional flowcharts that can help you create an
application.
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Related concepts:

= Analog Input Programming Flowcharts

Hysteresis with Analog Frequency Measurements

For waveform repetitions, hysteresis adds a window below the threshold level.
Hysteresis is typically used to avoid erroneous measurements due to noise or jitter
in the signal. The signal must drop below the threshold level minus the hysteresis
before NI-DAQmx recognizes a waveform repetition at the threshold level.
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Measuring Angular Displacement

Angular displacement is movement around an axis, such as the angular motion of
the shaft of a motor. An angular displacement sensor is a device whose output
signal represents the rotation of the shaft; it cannot measure the physical
displacement of the whole shaft. One type of sensor used to measure angular
displacement is a rotary variable differential transformer (RVDT). Another type of
sensor used to measure angular displacement is a resolver, which is a rotating
transformer that can measure 360° of rotation.

On M Series devices, C Series devices, and NI-TIO-based devices, you can use the
counters to perform displacement measurements with quadrature encoders, or
angular encoders. You can measure angular position with X1, X2, and X4 angular
encoders. You can choose to do either a single-point or a buffered sample clock
displacement measurement.

You also can measure velocity with angular encoders, but you need to use a sample
clock with a fixed frequency. To measure velocity, use the following formula:
V=D/T

where V is the average velocity, D is the distance, and T is time.

The counter measures the position of the encoder using the A and B signals, which
are offset by 90°. The counter also supports the Z index, which provides a precise
reference point and is available on some encoders.

Related concepts:

= Measuring Position with an RVDT or LVDT Programming Flowchart

= Measuring Position with Encoders Programming Flowchart
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Measuring Position with Encoders Programming Flowchart
The following flowchart depicts the main steps you must complete for measuring
position with an encoder in an NI-DAQmx application. If you prefer, you can
configure a task using the DAQ Assistant.
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Measuring position with an encoder is an example of a counter measurement. Refer
to Counter Programming Flowcharts for additional flowcharts that can help you

create an application.
Related concepts:

= Counter Programming Flowcharts
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Measuring Position with an RVDT or LVDT Programming

Flowchart
The following flowchart depicts the main steps required in an NI-DAQmx application

to measure position with an RVDT or LVDT. Alternatively, you can configure a task for
measuring position using the DAQ Assistant.
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_/Q\_ TIp Toincrease performance, especially when multiple samples are
read, include the Start function/VI and Stop function/Vl in your
application. In the previous flowchart, the Start function/VI would come

just before you read samples, and Stop would come just before you clear
the task.
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Measuring position is an example of an analog input measurement. Refer to Analog
Input Programming Flowcharts for additional flowcharts that can help you create an
application.

Related concepts:

= Analog Input Programming Flowcharts

Control

You can create an event response or control loop application in any operating
system supported by NI-DAQmx. However, your application can only be
deterministic if you have the LabVIEW Real-Time module and use your application
on a real-time controller. This section assumes that you are using LabVIEW with NI-
DAQmx to create a control application. It does not assume that you have the
LabVIEW Real-Time module or the real-time controller.

Related concepts:

= Control Loops

Event Response

In a control application, an event is the same as an occurrence. This occurrence
leads to an action, or a response. An example is monitoring the temperature of an
engine. When the temperature rises too high, the engine slows down. The event, in
this case, would be the temperature rising above a predetermined level, and the
response would be the engine slowing down. Another example comes from
manufacturing. In a manufacturing line, a system senses when a partisin front of a
station (the event) and takes a reading or manipulates the part (the response). If the
system does not sense and respond to the presence of that part in a set amount of
time, the manufacturing line creates defective parts.

When creating an event response application, make sure you consider the amount
of time needed to respond to the event. For example, if the device controls the
temperature of your home, the time to react to events (changes in temperature) is
less critical than if the device controls a nuclear reactor. If the application is not time
critical, the application does not need to be deterministic, meaning that you do not
need the LabVIEW Real-Time Module or a real-time controller.

The relative priority of the task is important as well. Because LabVIEW is multi-
threaded, you can separate the application into tasks, each with its own priority. By
setting priorities, time-critical tasks can take precedence over non-time-critical
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tasks. The time-critical task must periodically yield processor resources to the
lower-priority tasks so they can execute. By properly separating the time-critical
task from lower priority tasks, you can reduce application jitter. Refer to the
LabVIEW Real-Time Module Concepts book in the LabVIEW Help for more
information about assigning priorities to tasks.

Related concepts:

= Finding Examples

Control Loops

A control application monitors and controls a system. The application continuously
loops by reading samples, processing data, and adjusting the output. You can use
NI-DAQmx and DAQ devices to create a control application. With the LabVIEW Real-
Time Module, you can create deterministic control applications.

Creating a Control Loop Application with NI-DAQmx

The following block diagram shows a typical deterministic control loop application.
First, an analog value is read. This value corresponds to the process variable. This
value is compared to the set point, which is specified in the Ctrl Algrthm VI in the
diagram, and adjusted as necessary within the while loop, possibly using a PID
algorithm. The adjusted value is then written. This value corresponds to the
actuator output.

In the block diagram, the sampling rates are the same for analog input and output.
Because the example shown assumes a single DAQ device, the Start Trigger
synchronizes the analog input and analog output tasks. For multiple devices,
synchronization works differently. Refer to Synchronization for more information.
Notice also that the slave task—the analog output task—starts before the analog
input task. Finally, within the loop, the Wait for Next Sample Clock VI checks to make
sure that the loop executes within the specified sampling rate. If it does not, this VI
returns an error.
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Related concepts:

= Finding Examples

Edge Counting

Edge counting is when a device counts rising or falling edges using a counter
channel. You can choose to do either single point or buffered sample clock edge
counting.

The following figure shows an example of edge counting in which the counterin a
device counts five edges on the input terminal.

Caurnter Stars

Countar YValueg o 1 2 3 4 5

With buffered edge counting, the device latches the number of edges counted onto
each active edge of the sample clock and stores the number in the buffer. There is
no built-in clock for buffered edge counting, so you must supply an external sample
clock.

Counter Starts

Sample Clock

Imput Sigreal

CounterValue 0§ 1 2 3 i 4 5 8 7

In NI-DAQmx, when doing on-demand edge counting, you first arm the counter by
calling the Start function/VI. Each subsequent read returns the number of edges
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counted since the counter was started. If you perform multiple reads without first
starting the counter, the counter implicitly starts and stops with each Read
function/VI call, and the number of counted edges is not cumulative between read
calls.

On devices that support gate configuration along with timing engine pause
triggering, use the Cl.CountEdges.Gate.Enable attribute/property to enable gate
functionality.

With the exception of the NI 9361, you also can pause counting with on-demand
edge counting in NI-DAQmx by configuring a pause trigger. To configure a pause
trigger, use the trigger attributes/properties to set the source terminal of the digital
trigger as well as the level on which to pause.

Related concepts:

= Edge Counting Programming Flowchart

= Finding Examples

Edge Counting Programming Flowchart

The following flowchart depicts the main steps you must complete for counting
edges in an NI-DAQmx application. If you prefer, you can configure a task for
counting edges using the DAQ Assistant.
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Edge counting is an example of a counter measurement. Refer to Counter
Programming Flowcharts for additional flowcharts that can help you create an
application.

Related concepts:

= Counter Programming Flowcharts

Measuring Charge

Electrical charge is a fundamental property of matter. Charge is a measurement of
the net effect of protons and electrons being unequally distributed. Piezoelectric
transducers produce a charge from physical stress, deformation, acceleration, or
force. Charge is measured in coulombs.

Related concepts:

= Measuring Charge Programming Flowchart

= Finding Examples

Measuring Charge Programming Flowchart

The following flowchart depicts the main steps required in an NI-DAQmx application
to measure charge. Alternatively, you can configure a task for measuring charge
using the DAQ Assistant.

Craate Channels
(DAaQmxCreateAlChargeChan)

Y

- Raad Samplas

Claar

N 7
_/Q\_ Tlp To increase performance, especially when multiple samples are
~  read, include the Start function/VI and Stop function/Vl in your
application. In the previous flowchart, the Start function/VI would come
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just before you read samples, and Stop would come just before you clear
the task.

You can use charge sensors to measure physical phenomenon such as acceleration
and sound pressure with charge mode accelerometers and microphones. These
measurements can be converted from coulombs to the appropriate engineering
units using custom scales.

Measuring charge is an example of analog input measurement. Refer to Analog
Input Programming Flowcharts for additional flowcharts that can help you create an
application.

Related concepts:

= Analog Input Programming Flowcharts

Measuring and Generating Current

Many measurement devices can measure and generate current. To measure or
generate current with a DAQ device, you need a resistor. Current then can be
measured through an analog input connector or generated through an analog
output connector. The resistance must be placed in parallel with the connector and
the current source. To measure voltage dropped across the resistor and convert it to
current, use Ohm's Law.

la)=Vv/ Rioy

where | is the current, Vis the voltage, and R is the resistance.

4 to 20 mA Loops

4 to0 20 milliamp (4-20 mA) loops are commonly used in measurement systems. 4-20
mA loops couple a dynamic range with a live zero of 4 mA for open circuit detection
in a system that does not produce sparks. Other advantages include a variety of
compatible hardware, a long operating range, and low cost. 4-20 mA loops have a
variety of uses, including digital communications, control applications, and reading
remote sensors.

The purpose of the 4-20 mA current loop is for the sensor to transmit a signal in the
form of a current. In the following figure, the Level Sensor and Remote Sensor
Electronics are typically built into a single unit. An external 24 VDC supply powers
the sensor. The sensor regulates the current, which represents the value of what the
sensor measures, in this case, the fluid level in a tank.
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The DAQ device reads the voltage drop across the 249 Q resistor Ry, using Ohm's
Law.

Because the current is 4-20 mA and Ry, is 249 Q, V ranges from 0.996 V t0 4.98 V,
which is within the range that DAQ devices can read. Although the equation is useful
for calculating the current, the current typically represents a physical quantity you
want to measure. In the following figure, the tank level measures 0 to 50 feet. 4 mA
represents 0 feet, and 20 mA represents 50 feet. L is the tank level, and | is the
current.
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Linear Relationship between Tank Level and Current

Using the Ohm's Law equation and substituting 0.249 for the value of R, you can
derive L in terms of measured voltage:

25=lS 25

T Ew0z43  Z

Related concepts:
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Measuring Current Programming Flowchart

Generating Current Programming Flowchart

Finding Examples

Tips on Measuring AC Current

Generating Current Programming Flowchart

The following flowchart illustrates the main steps required in an NI-DAQmx
application to generate current. Alternatively, you can configure a task for
generating current using the DAQ Assistant.

Create Ghannel:
[ L rreaC reade ACC umentC han)

¥

i Write & Single Sample

Clear

N 7
_/O\_ Tip To increase performance, especially when multiple samples are
< written, include the Start function/VI and Stop function/VI in your
application. In the previous flowchart, the Start function/VI would come
just after you write samples, and Stop would come just before you clear
the task.

Generating current is an example of an analog output measurement. Refer to
Analog Output Programming Flowcharts for additional flowcharts that can help you
create an application.

Related concepts:

= Analog OQutput Programming Flowcharts

Measuring and Generating Current
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Many measurement devices can measure and generate current. To measure or
generate current with a DAQ device, you need a resistor. Current then can be
measured through an analog input connector or generated through an analog
output connector. The resistance must be placed in parallel with the connector and
the current source. To measure voltage dropped across the resistor and convert it to
current, use Ohm's Law.

8 =Vv)/ Ri)

where | is the current, Vis the voltage, and R is the resistance.

4 to 20 mA Loops

4 to0 20 milliamp (4-20 mA) loops are commonly used in measurement systems. 4-20
mA loops couple a dynamic range with a live zero of 4 mA for open circuit detection
in a system that does not produce sparks. Other advantages include a variety of
compatible hardware, a long operating range, and low cost. 4-20 mA loops have a
variety of uses, including digital communications, control applications, and reading
remote sensors.

The purpose of the 4-20 mA current loop is for the sensor to transmit a signal in the
form of a current. In the following figure, the Level Sensor and Remote Sensor
Electronics are typically built into a single unit. An external 24 VDC supply powers
the sensor. The sensor regulates the current, which represents the value of what the
sensor measures, in this case, the fluid level in a tank.
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The DAQ device reads the voltage drop across the 249 Q resistor R, using Ohm's
Law.

Because the current is 4-20 mA and Rp is 249 Q, Vranges from 0.996 V t0 4.98 V,
which is within the range that DAQ devices can read. Although the equation is useful
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for calculating the current, the current typically represents a physical quantity you
want to measure. In the following figure, the tank level measures 0 to 50 feet. 4 mA
represents 0 feet, and 20 mA represents 50 feet. L is the tank level, and | is the
current.
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—
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Linear Relationship between Tank Level and Current

Using the Ohm's Law equation and substituting 0.249 for the value of Ry, you can
derive L in terms of measured voltage:

_ 25xl 25
5% 0.249 2

Related concepts:

= Measuring Current Programming Flowchart

= Generating Current Programming Flowchart

= Finding Examples

= Tips on Measuring AC Current

Measuring Current Programming Flowchart

The following flowchart illustrates the main steps required in an NI-DAQmx
application to measure current. Alternatively, you can configure a task for
measuring current using the DAQ Assistant.
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N 7
_/O\' Tip To increase performance, especially when multiple samples are
~  read, include the Start function/VI and Stop function/VI in your
application. In the previous flowchart, the Start function/VI would come
just before you read samples, and Stop would come just before you clear
the task.

Measuring current is an example of an analog input measurement. Refer to Analog
Input Programming Flowcharts for additional flowcharts that can help you create an
application.

Related concepts:

= Analog Input Programming Flowcharts

Tips on Measuring AC Current

To measure AC current, insert a precisely calibrated, low-value resistor into the
signal path and measure the voltage drop across the resistor. You must then perform
high-pass filtering on the resulting signal to remove the DC component. You can
perform this filtering using an analog filter or digital signal processing techniques,
such as the filtering tools in the analysis library of LabVIEW.
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Measuring and Generating Digital Values

Signals that are read or measured are called input signals. Those signals that are
generated are called output, or standard output. Some specialized devices also
support a Wired-OR output. Refer to the device documentation for more
information about the types of input and output the device supports.

This section covers software-timed digital input/output operations—or unstrobed
operations. These signals are controlled by software timing.

Measuring and generating digital values are used in a number of applications,
including controlling relays and monitoring alarm states. Generally, measuring and
generating digital values is used in laboratory testing, production testing, and
industrial process monitoring and control.

Related concepts:

= Measuring a Digital Value Programming Flowchart

= Generating a Digital Value Programming Flowchart

= Finding Examples

Generating a Digital Value Programming Flowchart

The following flowchart depicts the main steps required in an NI-DAQmx application
to generate digital values. If you prefer, you can configure a task for generating
digital values using the DAQ Assistant.
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Measuring and Generating Digital Values

Signals that are read or measured are called input signals. Those signals that are
generated are called output, or standard output. Some specialized devices also
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support a Wired-OR output. Refer to the device documentation for more
information about the types of input and output the device supports.

This section covers software-timed digital input/output operations—or unstrobed
operations. These signals are controlled by software timing.

Measuring and generating digital values are used in a number of applications,
including controlling relays and monitoring alarm states. Generally, measuring and
generating digital values is used in laboratory testing, production testing, and
industrial process monitoring and control.

Related concepts:

= Measuring a Digital Value Programming Flowchart

= Generating a Digital Value Programming Flowchart

= Finding Examples

Measuring a Digital Value Programming Flowchart

The following flowchart depicts the main steps required in an NI-DAQmx application
to measure digital values. If you prefer, you can configure a task for acquiring digital
values using the DAQ Assistant.

Craate Channals
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F
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Reading?
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Claar
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Measuring Duty Cycle

You can use the counters on your measurement device to measure duty cycle. Duty
Cycle measurements measure the active time of a signal. Use the following equation
to calculate the duty cycle of a pulse:

Duty Cycle = High Time/Pulse Period

where Pulse Period is high time plus low time.
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The duty cycle of a pulse is between 0 and 1 and is often expressed as a percentage.
Refer to the following figure for examples of duty cycles. A pulse with a high time
equal to the low time has a duty cycle of 0.5, or 50%. A duty cycle less than 50%
indicates that the low time is greater than the high time, and a duty cycle greater
than 50% indicates that the high time is greater than the low time.

Counter
Starts

—

Dty Cycle = 0.5

B [ ]

Duty Cucle = 0.1

L]

Duty Cucle = 0.9

Initial
Delay

Creating a Program
Measuring Pulses Programming Flowchart

Related concepts:

= Measuring Pulses Programming Flowchart

Measuring Pulses Programming Flowchart

The following flowchart depicts the main steps required in an NI-DAQmx application
to measure the frequency/duty cycle, high/low ticks, or high/low time of digital
pulses. Alternatively, you can configure a task for measuring digital pulses using the
DAQ Assistant.
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Digital frequency and period are examples of counter measurements. Refer to
Counter Programming Flowcharts for additional flowcharts that can help you create
an application.

Related concepts:

= Counter Programming Flowcharts

Measuring Force

Force is an influence that changes the motion, size, or shape of an object. Many
types of sensors exist for measuring force. Some are piezoelectric sensors, typically
used for dynamic force measurements, such as impact testing. Others are bridge-
based sensors, typically used for measuring static or slow-changing loads.

,\\’ Note NI-DAQmx supports only IEPE force and bridge-based sensors.

Related concepts:

= Measuring Force with a Piezoelectric Sensor Programming Flowchart

= Measuring Force with a Bridge-Based Sensor Programming Flowchart

= Finding Examples

Measuring Force with a Bridge-Based Sensor Programming
Flowchart
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The following flowchart depicts the main steps required in an NI-DAQmx application
to measure force with a bridge-based sensor. Alternatively, you can configure a task
for measuring force using the DAQ Assistant.

-
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Tabla, or Two Point)

Y

L 4

Read Sample

Yas Anathar

Reading?

Clesar

N 7

_/Q\_ Tlp To increase performance, especially when multiple samples are
read, include the Start function/VI and Stop function/VI in your
application. In the previous flowchart, the Start function/VI would come

just before you read samples, and Stop would come just before you clear
the task.

When selecting the scaling type, choose the one that best matches the
specifications for your sensor.

Measuring force is an example of analog input measurement. Refer to Analog Input

Programming Flowcharts for additional flowcharts that can help you create an
application.

Related concepts:

= Analog Input Programming Flowcharts
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Measuring Force with a Piezoelectric Sensor Programming

Flowchart
The following flowchart depicts the main steps required in an NI-DAQmx application
to measure force with a piezoelectric force sensor. Alternatively, you can configure a

task for measuring force using the DAQ Assistant.

Specify Sensitivity
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N 7
_/O\_ Tip To increase performance, especially when multiple samples are
~  read, include the Start function/VIl and Stop function/Vl in your
application. In the previous flowchart, the Start function/VI would come
just before you read samples, and Stop would come just before you clear

the task.

Measuring force is an example of analog input measurement. Refer to Analog Input
Programming Flowcharts for additional flowcharts that can help you create an

application.
Related concepts:

= Analog Input Programming Flowcharts
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Measuring Digital Frequency

The digital frequency of a signal is the inverse of the period of a signal. To get the
frequency of the signal, take the inverse of the period. The formula for frequency is
Frequency (in Hz) = Counter Timebase Rate (in Hz) / Count.

The Counter Timebase Rate is a known frequency and is usually a built-in time
source. If the counter timebase rate is unknown, you only can make measurements
only in terms of ticks of the counter timebase. This may be the case if you are using
an external signal for the counter timebase, and the frequency of the external signal
is unknown or aperiodic.

Digital frequency is an example of a time measurement. Refer to Configuring a Time
Measurement in NI-DAQmx and Two Counter Measurement Method for more
information about measuring time.

Related concepts:

= Measuring Digital Frequency and Period Programming Flowchart

= Finding Examples

Measuring Pulses Programming Flowchart
The following flowchart depicts the main steps required in an NI-DAQmx application
to measure the frequency/duty cycle, high/low ticks, or high/low time of digital

pulses. Alternatively, you can configure a task for measuring digital pulses using the
DAQ Assistant.
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Digital frequency and period are examples of counter measurements. Refer to
Counter Programming Flowcharts for additional flowcharts that can help you create
an application.
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Related concepts:

= Counter Programming Flowcharts

Measuring Digital Frequency and Period Programming Flowchart
The following flowchart depicts the main steps required in an NI-DAQmx application
to measure digital frequency or period. Alternatively, you can configure a task for
measuring digital frequency using the DAQ Assistant.
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Digital frequency and period are examples of counter measurements. Refer to
Counter Programming Flowcharts for additional flowcharts that can help you create
an application.

Related concepts:

= Counter Programming Flowcharts

Generic Programming Flowcharts

This section contains general programming flowcharts that you can use when
creating an application. You also can find programming flowcharts for typical
applications—such as measuring temperature, measuring current, and measuring
strain—in the Common Applications section of this help file.

In the programming flowcharts, many applications also include explicit control
functions to start, stop, and clear the task. For instance, for applications that use
your counter/timer, such as finite counter input, you need to call the Start
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function/VI to arm the counter. In LabVIEW, clearing occurs automatically. For other

ADEs, you must include these functions in your application.

Functions and VIs produce the core functionality of the NI-DAQmx API. For instance,
NI-DAQmx includes functions for timing, triggering, reading, and writing samples.
However, for advanced functionality, Visual C++, Visual C#, Visual Basic .NET, and
LabVIEW require properties. ANSI C and LabWindows/CVI employ the Get and Set
Attribute functions. For more information, refer to the programming reference help

for your ADE.
Related concepts:

= Single Sample Analog Input Programming Flowchart

= Finite Analog Input Programming Flowchart

= Continuous Analog Input Programming Flowchart

= Single Sample Analog Output Programming Flowchart

= Finite Analog Output Programming Flowchart

= Continuous Analog Qutput Programming Flowchart

= Single Sample Digital Input Programming Flowchart

= Finite Digital Input Programming Flowchart

= Continuous Digital Input Programming Flowchart

= Single Sample Digital OQutput Programming Flowchart

= Finite Digital Output Programming Flowchart

= Continuous Digital Output Programming Flowchart

= Single Point Counter Input Programming Flowchart

= Finite Counter Input Programming Flowchart

= Continuous Counter Input Programming Flowchart

Analog Input Programming Flowcharts

This section contains general programming flowcharts that you can use when
creating an application. You also can find programming flowcharts for typical
applications—such as measuring temperature, measuring current, and measuring

strain—in the Common Applications section of this help file.

Functions and Vls provide the core functionality of the NI-DAQmx API. For instance,
NI-DAQmx includes functions for timing, triggering, reading, and writing samples.
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However, for advanced functionality, Visual C++, Visual C#, Visual Basic .NET, and
LabVIEW require properties. ANSI C and LabWindows/CVI employ the Get and Set
Attribute functions. For more information, refer to the programming reference help
for your ADE.

Related concepts:

= Single Sample Analog Input Programming Flowchart

= Finite Analog Input Programming Flowchart

= Continuous Analog Input Programming Flowchart

« Triggered Acquisition Programming Flowchart

Single Sample Analog Input Programming Flowchart

Acquiring a single sample is an on-demand operation. In other words, NI-DAQmx
acquires one value from an input channel and immediately returns the value. This
operation does not require any buffering or hardware timing. For example, if you
periodically needed to monitor the fluid level in a tank, you acquire single data
points. You can connect the transducer that produces a voltage representing the
fluid level to a single channel on your measurement device and initiate a single-
channel, single-point acquisition when you want to know the fluid level.

With NI-DAQmx, you also can gather data from multiple channels. For instance, you
might want to monitor the fluid level in the tank as well as the temperature. In this
case, you need two transducers connected to two channels on your device. The
following flowchart depicts the steps to programmatically create a single sample
analog input application. If you prefer, you can configure a task for acquiring a
single sample using the DAQ Assistant.
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N 7
_/O\_ Tip To increase performance, especially when multiple samples are
< read, include the Start function/VI and Stop function/VI in your
application. In the previous flowchart, the Start function/VI would come
just before you read samples, and Stop would come just before you clear
the task.

Finite Analog Input Programming Flowchart

One way to acquire multiple samples for one or more channels is to acquire single
samples in a repetitive manner. However, acquiring a single sample on one or more
channels over and over is inefficient and time consuming. Moreover, you do not
have accurate control over the time between each sample or channel. Instead, you
can use hardware timing, which uses a buffer in computer memory to acquire data
more efficiently. Programmatically, you need to include the timing function,
specifying the sample rate and the sample mode (finite). As with other functions,
you can acquire multiple samples for a single channel or multiple channels. You can
configure a task for finite analog input using the DAQ Assistant.
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Continuous Analog Input Programming Flowchart

If you want to view, process, or log a subset of the samples as they are being
acquired, you need to continually acquire samples. For these types of applications,
set the sample mode to continuous. The following flowchart depicts the main
steps required in an NI-DAQmx application for measuring voltage. Instead, you can
configure a task for continuous analog input using the DAQ Assistant.
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Analog Output Programming Flowcharts

This section contains general programming flowcharts that you can use when
creating an application. You also can find programming flowcharts for typical
applications—such as generating voltage and generating current—in the Common
Applications section of this help file.

In the programming flowcharts, many applications also include explicit control
functions to start, stop, and clear the task. In LabVIEW, clearing occurs
automatically. For other ADEs, you must include these functions in your application.
Functions and Vs provide the core functionality of the NI-DAQmx API. For instance,
NI-DAQmx includes functions for timing, triggering, reading, and writing samples.
However, for advanced functionality, Visual C++, Visual C#, Visual Basic .NET, and
LabVIEW require properties. ANSI C and LabWindows/CVI employ the Get and Set
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Attribute functions. For more information, refer to the programming reference help
for your ADE.

Related concepts:

= Generating Voltage

= Measuring and Generating Current

Single Sample Analog Output Programming Flowchart

Finite Analog Output Programming Flowchart

Continuous Analog Qutput Programming Flowchart

Single Sample Analog Output Programming Flowchart

Generating a single sample is an on-demand operation. In other words, NI-DAQmx
generates one value from an input channel and immediately returns the value. This
operation does not require any buffering or hardware timing.

With NI-DAQmx, you also can generate samples from multiple channels. If you
prefer, you can configure a task for generating a single sample using the DAQ
Assistant.

Create Channels

F

Wirite 2 Single Sample
(DAY L tehnalagFad )

Wirike Another Sample?

L[]

Slear
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N 7
_/O\' Tip To increase performance, especially when multiple samples are
~  written, include the Start function/VI and Stop function/VI in your
application. In the previous flowchart, the Start function/VI would come
just before you write samples, and Stop would come just before you clear
the task.

Finite Analog Output Programming Flowchart
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The following flowchart depicts the main steps required in an NI-DAQmx application
to generate a finite number of voltage samples in a buffered generation. If you
prefer, you can configure this task using the DAQ Assistant.
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Continuous Analog Output Programming Flowchart
The following flowchart depicts the main steps required in an NI-DAQmx application
to continuously generate voltage samples. If you prefer, you can configure this task

using the DAQ Assistant.
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Counter Programming Flowcharts

This section contains general programming flowcharts that you can use when
creating an application. You also can find programming flowcharts for typical
applications—such as counting edges and generating pulses—in the Common
Applications section of this help file.

In the programming flowcharts, many applications also include explicit control
functions to start, stop, and clear the task. For instance, for applications that use
your counter, such as counting edges or measuring period, you need to call the Start
function/VI to arm the counter. In LabVIEW, clearing occurs automatically. For other
ADEs, you must include these functions in your application.

Functions and Vls provide the core functionality of the NI-DAQmx API. For instance,
NI-DAQmx includes functions for timing, triggering, reading, and writing samples.
However, for advanced functionality, Visual C++, Visual C#, Visual Basic .NET, and
LabVIEW require properties. ANSI C and LabWindows/CVI employ the Get and Set
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Attribute functions. For more information, refer to the programming reference help
for your ADE.

Related concepts:

= Edge Counting

Generating Pulses

Single Point Counter Input Programming Flowchart

Finite Counter Input Programming Flowchart

Continuous Counter Input Programming Flowchart

Single Point Counter Input Programming Flowchart

The following flowchart depicts the main steps you must complete for an on-
demand counting application. If you prefer, you can configure this task using the
DAQ Assistant.
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Finite Counter Input Programming Flowchart
The following flowchart depicts the main steps you must complete for finite counter

input in an NI-DAQmx application. If you prefer, you can configure this task using the
DAQ Assistant.
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1Time-based measurements include period, semi-period, pulse width, two-edge
separation, and digital frequency.
2Edge counting-based measurements include edge counting, encoder-based
position measurements, and GPS timestamp measurements.

Continuous Counter Input Programming Flowchart

The following flowchart depicts the main steps you must complete for continuous
counting in an NI-DAQmx application. If you prefer, you can configure this task using
the DAQ Assistant.
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1Time-based measurements include period, semi-period, pulse width, two-edge
separation, and digital frequency.

2Edge counting-based measurements include edge counting, encoder-based
position measurements, and GPS timestamp measurements.

Digital Input Programming Flowcharts

This section contains general programming flowcharts that you can use when
creating an application. You also can find programming flowcharts for typical
applications—such as measuring a digital value—in the Common Applications
section of this help file.

In the programming flowcharts, many applications also include explicit control
functions to start, stop, and clear the task. In LabVIEW, clearing occurs
automatically. For other ADEs, you must include these functions in your application.
Functions and Vs provide the core functionality of the NI-DAQmx API. For instance,
NI-DAQmx includes functions for timing, triggering, reading, and writing samples.
However, for advanced functionality, Visual C++, Visual C#, Visual Basic .NET, and
LabVIEW require properties. ANSI C and LabWindows/CVI employ the Get and Set
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Attribute functions. For more information, refer to the programming reference help
for your ADE.

Related concepts:

= Measuring and Generating Digital Values

= Single Sample Digital Input Programming Flowchart

= Finite Digital Input Programming Flowchart

= Continuous Digital Input Programming Flowchart

Single Sample Digital Input Programming Flowchart

Acquiring a single sample is an on-demand operation. In other words, NI-DAQmx
acquires one value from an input channel and immediately returns the value. This
operation does not require any buffering or hardware timing. For example, if you
periodically needed to monitor the fluid level in a tank, you acquire single data
points. You can connect the transducer that produces a voltage representing the
fluid level to a single channel on your measurement device and initiate a single-
channel, single-point acquisition when you want to know the fluid level.

With NI-DAQmx, you also can gather data from multiple channels. For instance, you
might want to monitor the fluid level in the tank as well as the temperature. In this
case, you need two transducers connected to two channels on your device. The
following flowchart depicts the steps to programmatically create an application to
measure digital values. If you prefer, you can configure a task for acquiring a single
sample using the DAQ Assistant.
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_/O\_ Tip To increase performance, especially when multiple samples are
< read, include the Start function/VI and Stop function/VI in your
application. In the previous flowchart, the Start function/VI would come
just before you read samples, and Stop would come just before you clear
the task.

Finite Digital Input Programming Flowchart

One way to acquire multiple samples for one or more channels is to acquire single
samples in a repetitive manner. However, acquiring a single data sample on one or
more channels over and over is inefficient and time consuming. Moreover, you do
not have accurate control over the time between each sample or channel. Instead,
you can use hardware timing, which uses a buffer in computer memory to acquire
data more efficiently. Programmatically, you need to include the timing function,
specifying the sample rate and the sample mode (finite). As with other functions,
you can acquire multiple samples for a single channel or multiple channels. You can
configure a task for measuring digital values using the DAQ Assistant.
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» Note Triggering and Sample Clock timing for Digital I/O are not
supported on all devices.

Related concepts:

= Single Sample Digital Input Programming Flowchart

Continuous Digital Input Programming Flowchart

If you want to view, process, or log a subset of the samples as they are being
acquired, you need to continually acquire samples. For these types of applications,
set the sample mode to continuous. The following flowchart depicts the main
steps required in an NI-DAQmx application for acquiring digital signals. You can
configure a task for continuously acquiring digital values using the DAQ Assistant.
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,\\‘ Note Sample clock timing for Digital 1/0 is not supported on all devices.

Digital Output Programming Flowcharts

This section contains general programming flowcharts that you can use when
creating an application. You also can find programming flowcharts for typical

applications in the Common Applications section of this help file.

In the programming flowcharts, many applications also include explicit control
functions to start, stop, and clear the task. For instance, for applications that use
your counter/timer, such as counting edges or measuring period, you need to call
the Start function/VI to arm the counter. In LabVIEW, clearing occurs automatically.

For other ADEs, you must include these functions in your application.
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Functions and Vls provide the core functionality of the NI-DAQmx API. For instance,
NI-DAQmx includes functions for timing, triggering, reading, and writing samples.
However, for advanced functionality, Visual C++, Visual C#, Visual Basic .NET, and
LabVIEW require properties. ANSI C and LabWindows/CVI employ the Get and Set
Attribute functions. For more information, refer to the programming reference help
for your ADE.

Related concepts:

= Single Sample Digital OQutput Programming Flowchart

= Finite Digital Output Programming Flowchart

= Continuous Digital Output Programming Flowchart

Single Sample Digital Output Programming Flowchart

Generating a single sample is an on-demand operation. In other words, NI-DAQmx
generates one value on an output channel immediately after the Write function/Vl is
called. This operation does not require any buffering or hardware timing.

With NI-DAQmx, you also can generate samples from multiple channels. If you
prefer, you can configure a task for generating a single sample using the DAQ
Assistant.

Creae Channek

Wrie Sampk
o (CamzwrieDigitalls)

Clear
(D bear Tazk)

N 7
_/o\_ Tip To increase performance, especially when multiple samples are
< written, include the Start function/VI and Stop function/VI in your
application. In the preceding flowchart, the Start function/VI would come
just before you write samples, and Stop would come just before you clear
the task.
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Finite Digital Output Programming Flowchart

The following flowchart depicts the main steps required in an NI-DAQmx application
to generate a finite number of digital values in a buffered generation. If you prefer,
you can configure a task for generating digital values using the DAQ Assistant.
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,\\‘ Note Sample clock timing for Digital I/0 is not supported on all devices.

Continuous Digital Output Programming Flowchart
The following flowchart depicts the main steps required in an NI-DAQmx application
to continuously generate digital values. If you prefer, you can configure a task for

generating digital values using the DAQ Assistant.
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Triggered Acquisition Programming Flowchart

The following flowchart depicts the main steps you follow for adding triggering to
an acquisition. If you prefer, you can configure triggering with the DAQ Assistant.
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Measuring GPS Timestamp

You can take a GPS timestamp measurement with the NI PXI-6608. In a GPS
timestamp measurement, the NI PXI-6608 determines the precise time of year using
a specialized onboard counter. You can select a single point (on-demand)
timestamp or a buffered (sample clock) timestamp.
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You can synchronize the GPS timestamp counter to a GPS receiver signal by using a
pulse per second (PPS) or an IRIG-B (timecode TTL) synchronization signal from the
GPS receiver. PPS does not include any timing information; rather, the PPS
accurately reports when the beginning of a second occurs. IRIG-B, on the other
hand, has the time encoded in the signal from the beginning of the current year. The
GPS counter can latch on the current time upon receiving a hardware gate signal.
GPS does not provide year information; however, the time is stored in a 64-bit
floating-point number that can be converted to seconds since January 1 of the
current year.

When doing an on-demand GPS timestamp measurement, you must first arm the
counter by calling the Start function/VI. Each subsequent read returns the number
of seconds counted.

When doing a buffered GPS timestamp measurement, the current time is latched on
each active edge of the sample clock and stored in the buffer. There is no built-in
clock for buffered GPS timestamp measurements, so you must supply an external
sample clock.

Related concepts:

= GPS Timestamp Programming Flowchart

= Finding Examples

GPS Timestamp Programming Flowchart
The following flowchart depicts the main steps required in an NI-DAQmx application
to take a GPS timestamp measurement with an NI PXI-6608.
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GPS timestamp is an example of a counter measurement. Refer to Counter
Programming Flowcharts for additional flowcharts that can help you create an
application.

Related concepts:

= Counter Programming Flowcharts

Measuring Linear Displacement

Linear displacement is movement and direction along a single axis. A position or
linear displacement sensor is a device whose output signal represents the distance
an object has traveled from a reference point. The linear variable differential
transformer (LVDT) is a sensor that measures linear displacement.

On M Series devices, C Series devices, and NI-TIO-based devices, you can use the
counters to perform displacement measurements with two-pulse encoders. Linear
position can be measured with two-pulse encoders. You can choose to do either a
single point or a buffered sample clock displacement measurement.

You also can measure velocity with two-pulse encoders, but you need to use a
sample clock with a fixed frequency. To measure velocity, use the following formula:
V=D/T

where V is the average velocity, D is the distance, and T is time.

The counter measures the position of the encoder using the A and B signals, which
are offset by 90°. The counter also supports the Z index, which provides a precise
reference point and is available on some encoders.

Related concepts:

= Measuring Position with an RVDT or LVDT Programming Flowchart

= Measuring Position with Encoders Programming Flowchart

= Finding Examples

Measuring Position with Encoders Programming Flowchart

The following flowchart depicts the main steps you must complete for measuring
position with an encoder in an NI-DAQmx application. If you prefer, you can
configure a task using the DAQ Assistant.
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Measuring position with an encoder is an example of a counter measurement. Refer
to Counter Programming Flowcharts for additional flowcharts that can help you
create an application.
Related concepts:

= Counter Programming Flowcharts

Measuring Position with an RVDT or LVDT Programming

Flowchart

The following flowchart depicts the main steps required in an NI-DAQmx application
to measure position with an RVDT or LVDT. Alternatively, you can configure a task for
measuring position using the DAQ Assistant.
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S 7
_/O\_ Tip To increase performance, especially when multiple samples are
~  read, include the Start function/VI and Stop function/Vl in your
application. In the previous flowchart, the Start function/VI would come
just before you read samples, and Stop would come just before you clear
the task.

Measuring position is an example of an analog input measurement. Refer to Analog
Input Programming Flowcharts for additional flowcharts that can help you create an
application.

Related concepts:

= Analog Input Programming Flowcharts
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Measuring Period, Semi-Period, Pulse Width, and Two-
Edge Separation

You can measure period, semi-period, pulse width, and two-edge separation using
counters, such as on a DAQ device, to determine the duration of an event or to
determine the interval time between two events.

Period measurements measure the time between consecutive rising or falling edges
of a pulse. Semi-period measurements measure the time between consecutive
edges. Pulse width measurements measure the time between either a rising and
falling edge, or a falling and rising edge. Two-edge separation measurements
measure the time between the rising or falling edge of one digital signal and the
rising or falling edge of another digital signal.
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The formula for period, semi-period, pulse width, and two-edge separation is as
follows:

Period, Semi-Period, Pulse Width, or Two-Edge Separation (in seconds) = Count /
Counter Timebase Rate (in Hz).

where Count is the number of counter timebase ticks that elapse during one period,
semi-period, pulse width, or two-edge separation of the measured input signal or
signals.

The Counter Timebase Rate is a known frequency and is usually a built-in time
source. If the counter timebase rate is unknown, you only can make measurements
only in terms of ticks of the counter timebase. This may be the case if you are using
an external signal for the counter timebase, and the frequency of the external signal
is unknown or aperiodic.

Period, semi-period, pulse width, and two-edge separation are examples of time
measurements. Refer to Configuring a Time Measurement in NI-DAQmx and Two
Counter Measurement Method for more information about measuring time.

Related concepts:
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= Generating Pulses

= Measuring Semi-Period, Two-Edge Separation, and Pulse Width
Programming Flowchart

= Measuring Digital Frequency and Period Programming Flowchart

= Measuring Pulses Programming Flowchart

= Finding Examples

Measuring Pulses Programming Flowchart

The following flowchart depicts the main steps required in an NI-DAQmx application
to measure the frequency/duty cycle, high/low ticks, or high/low time of digital
pulses. Alternatively, you can configure a task for measuring digital pulses using the
DAQ Assistant.
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Digital frequency and period are examples of counter measurements. Refer to
Counter Programming Flowcharts for additional flowcharts that can help you create
an application.

Related concepts:

= Counter Programming Flowcharts

Measuring Digital Frequency and Period Programming Flowchart
The following flowchart depicts the main steps required in an NI-DAQmx application
to measure digital frequency or period. Alternatively, you can configure a task for
measuring digital frequency using the DAQ Assistant.
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Digital frequency and period are examples of counter measurements. Refer to
Counter Programming Flowcharts for additional flowcharts that can help you create
an application.

Related concepts:

= Counter Programming Flowcharts

Measuring Pressure

Pressure is a measure of force per unit area. You can use bridge-based sensors to
measure pressure.

Related concepts:

= Measuring Pressure Programming Flowchart

= Finding Examples

Measuring Pressure Programming Flowchart

The following flowchart depicts the main steps required in an NI-DAQmx application
to measure pressure. Alternatively, you can configure a task for measuring pressure
using the DAQ Assistant.
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_/O: Tip To increase performance, especially when multiple samples are
~  read, include the Start function/VI and Stop function/VI in your
application. In the previous flowchart, the Start function/VI would come
just before you read samples, and Stop would come just before you clear
the task.

When selecting the scaling type, choose the one that best matches the
specifications for your sensor.
Measuring pressure is an example of analog input measurement. Refer to Analog

Input Programming Flowcharts for additional flowcharts that can help you create an
application.

Related concepts:

= Analog Input Programming Flowcharts

Measuring Proximity

98  ni.com



NI-DAQmX

Proximity is the distance between two objects. An eddy current proximity probeis a
transducer that uses changes in voltage to measure proximity. Eddy current
proximity probes use a high-frequency radio signal to convert voltage to a proximity
measurement. Measurements are recorded as milimeters, microns, mVolts/mil and
Volts/mil where a mil is 1/1000 of an inch.

Related concepts:

= Measuring Proximity Programming Flowchart

= Finding Examples

Measuring Proximity Programming Flowchart

The following flowchart depicts the main steps required in an NI-DAQmx application
to measure proximity using an eddy current proximity probe. Alternatively, you can
configure a task for measuring proximity using the DAQ Assistant.
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Measuring proximity is an example of an analog input measurement. Refer to
Analog Input Programming Flowcharts for additional flowcharts that can help you
create an application.

Related concepts:

= Analog Input Programming Flowcharts

Generating Pulses

A pulse is a rapid change in the amplitude of a signal from its idle value to an active
value for a short period of time. Pulses can have high or low idle states. A pulse with
a low idle state starts at the low value (typically zero), pulses high, and returns to
low. A pulse with a high idle state starts high, pulses to low, and returns to high.
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High Pulse Low Pulse

A pulse train is more than one pulse. You can use a pulse or pulse train as a clock
signal, a gate, or a trigger for a measurement or a pulse generation. You can use a
single pulse of known duration to determine an unknown signal frequency or to
trigger an analog acquisition. You can use a pulse train of known frequency to
determine an unknown pulse width.

Each pulse or pulse train consists of three parts:

= High Time—The amount of time the pulse is at a high level.
= Low Time—The amount of time the pulse is at a low level.

= Initial Delay—The amount of time the output remains at the idle state
before generating the pulse. The idle state always replaces high time or low
time for the first pulse of a generation, depending on the idle state.

The pairing of high time and low time pair is a pulse specification.

The period of the pulse is the sum of the high time and the low time. The frequency
is the reciprocal of the period, 1/period.

The following illustration shows the parts of a pulse.
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The following illustration shows the parts of a pulse train.
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Before you generate a pulse, you need to determine if you want to output the pulse
or pulse train in terms of frequency, time, or number of ticks of the counter
timebase. For frequency, you need to determine the duty cycle. For time, you
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specify the high time and the low time. Use the number of ticks if you are using a
counter timebase with an unknown rate. When you configure a pulse generation,
the output appears at the counter output terminal.

Related concepts:

= Generating a Pulse Programming Flowchart

= Generating a Finite Pulse Train Programming Flowchart

= Generating a Continuous Pulse Train Programming Flowchart

= Finding Examples

Generating a Pulse Programming Flowchart
The following flowchart depicts the main steps required in an NI-DAQmx application

to generate a pulse. If you prefer, you can configure a task to generate a pulse using
the DAQ Assistant.
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Generating a Finite Pulse Train Programming Flowchart

The following flowchart depicts the main steps required in an NI-DAQmx application
for generating a finite pulse train. Alternatively, you can configure a task for
generating the pulse train using the DAQ Assistant.
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Generating a Continuous Pulse Train Programming Flowchart

The following flowchart depicts the main steps required in an NI-DAQmx application
for generating a continuous pulse train. Alternatively, you can configure a task for
generating the pulse train using the DAQ Assistant.



Time

® Ticks

Frequency, or Ticks

Fraquan
v quancy v
Create Chanmel Create Chantal Create Channgl
Specily Low Time and High Time Specily Duly Cycle and Frequancy Specily Low Ticks and High Ticks
(DAC MxCraaleC0O PulssChanTime) (DAD MeCraalaCO PulsaChan Frag) (DAL MeCraalaCO PulsaChanTicks)

Y

Spacity Timing as Continuous |
(DAOmCIgimplicil Timing)

Y

Stan
(DAGImxStari Task)

Y

Continue Pulse
Train?

Stop
(DACmEStop Task)

Y

Clear
(DAGmxClear Task)

NI-DAQmX

Measuring Period, Semi-Period, Pulse Width, and Two-
Edge Separation

You can measure period, semi-period, pulse width, and two-edge separation using
counters, such as on a DAQ device, to determine the duration of an event or to
determine the interval time between two events.
Period measurements measure the time between consecutive rising or falling edges
of a pulse. Semi-period measurements measure the time between consecutive
edges. Pulse width measurements measure the time between either a rising and
falling edge, or a falling and rising edge. Two-edge separation measurements
measure the time between the rising or falling edge of one digital signal and the
rising or falling edge of another digital signal.
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The formula for period, semi-period, pulse width, and two-edge separation is as
follows:

Period, Semi-Period, Pulse Width, or Two-Edge Separation (in seconds) = Count /
Counter Timebase Rate (in Hz).

where Count is the number of counter timebase ticks that elapse during one period,
semi-period, pulse width, or two-edge separation of the measured input signal or
signals.

The Counter Timebase Rate is a known frequency and is usually a built-in time
source. If the counter timebase rate is unknown, you only can make measurements
only in terms of ticks of the counter timebase. This may be the case if you are using
an external signal for the counter timebase, and the frequency of the external signal
is unknown or aperiodic.

Period, semi-period, pulse width, and two-edge separation are examples of time
measurements. Refer to Configuring a Time Measurement in NI-DAQmx and Two
Counter Measurement Method for more information about measuring time.

Related concepts:

= Generating Pulses

= Measuring Semi-Period, Two-Edge Separation, and Pulse Width
Programming Flowchart

= Measuring Digital Frequency and Period Programming Flowchart

= Measuring Pulses Programming Flowchart

= Finding Examples

Measuring Semi-Period, Two-Edge Separation, and Pulse Width
Programming Flowchart
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The following flowchart demonstrates the main steps required in an NI-DAQmx
application to measure semi-period and pulse width. Alternatively, you can
configure a task for measuring semi-period and pulse width using the DAQ Assistant.

Pulse Widih,

Two-Edge Semi-Period. or Pulse Width
Two-Edge Saparation?
¥ ¥
Craate Channels = Craala Channals
{DACmxCraalaClTwoEdgeChan) Semi Period (DAGmeCrealeCIPulseWidthChan)
s Craate Channels .
Specily First Edge (DAGMXCreateCISemiPeriodChan) Specify Starting Edge
Specity Second Edgea
¥

L Read Sample ‘

‘ Clear ‘

Period, semi-period, two-edge separation, and pulse width is an example of a
counter measurement. Refer to Counter Programming Flowcharts for additional
flowcharts that can help you create an application.

Related concepts:

= Counter Progsramming Flowcharts

Measuring Resistance

Resistance is the opposition to passage of an electric current. One Ohm (Q) is the
resistance through which one volt (V) of electric force causes one ampere (A) to flow.
Two common methods for measuring resistance are the 2-wire method and the 4-
wire method. Both methods send a current through a resistor with a measurement
device measuring the voltage drop from the signal before and after it crosses the
resistor. The 2-wire method is easier to implement, but this method is less accurate
than the 4-wire method for resistances below 100 Q. For 3-wire resistors, there is
also a 3-wire method. To calculate resistance, use the following equation.
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Ri)=Vv) /)
where R is the resistance, V is the voltage, and | is the current.

Related concepts:

= Measuring Resistance Programming Flowchart

= Finding Examples

Measuring Resistance Programming Flowchart

The following flowchart depicts the main steps required in an NI-DAQmx application
to measure resistance. Alternatively, you can configure a task for measuring
resistance using the DAQ Assistant.

—

Specity Cument Excitation Soume

F

C meate Channels P .
(DACIm mateal ResisancaChan] | Spacifyale

Read Samples

Claar

N 7
_/O\' Tip To increase performance, especially when multiple samples are
< read, include the Start function/VI and Stop function/VI in your
application. In the preceding flowchart, the Start function/VI would come
just before you read samples, and Stop would come just before you clear
the task.
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Measuring resistance is an example of an analog input measurement. Refer to
Analog Input Programming Flowcharts for additional flowcharts that can help you
create an application.

Related concepts:

= Analog Input Programming Flowcharts

Measuring Period, Semi-Period, Pulse Width, and Two-
Edge Separation

You can measure period, semi-period, pulse width, and two-edge separation using
counters, such as on a DAQ device, to determine the duration of an event or to
determine the interval time between two events.

Period measurements measure the time between consecutive rising or falling edges
of a pulse. Semi-period measurements measure the time between consecutive
edges. Pulse width measurements measure the time between either a rising and
falling edge, or a falling and rising edge. Two-edge separation measurements
measure the time between the rising or falling edge of one digital signal and the
rising or falling edge of another digital signal.

Pariod Measuramean Semi-Period Measuremeant

Pidsa Pedod \f/'
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Pulza Widlh Measurarmant Two-Edge Separation
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The formula for period, semi-period, pulse width, and two-edge separation is as
follows:

Period, Semi-Period, Pulse Width, or Two-Edge Separation (in seconds) = Count /
Counter Timebase Rate (in Hz).

where Count is the number of counter timebase ticks that elapse during one period,
semi-period, pulse width, or two-edge separation of the measured input signal or
signals.

The Counter Timebase Rate is a known frequency and is usually a built-in time
source. If the counter timebase rate is unknown, you only can make measurements
only in terms of ticks of the counter timebase. This may be the case if you are using
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an external signal for the counter timebase, and the frequency of the external signal
is unknown or aperiodic.

Period, semi-period, pulse width, and two-edge separation are examples of time
measurements. Refer to Configuring a Time Measurement in NI-DAQmx and Two
Counter Measurement Method for more information about measuring time.

Related concepts:

= Generating Pulses

= Measuring Semi-Period, Two-Edge Separation, and Pulse Width
Programming Flowchart

= Measuring Digital Frequency and Period Programming Flowchart

= Measuring Pulses Programming Flowchart

= Finding Examples

Measuring Pulses Programming Flowchart

The following flowchart depicts the main steps required in an NI-DAQmx application
to measure the frequency/duty cycle, high/low ticks, or high/low time of digital
pulses. Alternatively, you can configure a task for measuring digital pulses using the
DAQ Assistant.

Create Channels . .
(DAQmxCreateClPulseChanFreq { Specity Starting Edge

DAdmxCreateCIPulseChanTime
DAQmxCreateClPulseChanTicks)

k )

Read Samples

- Anather
Reading?

Clear ‘

Digital frequency and period are examples of counter measurements. Refer to
Counter Programming Flowcharts for additional flowcharts that can help you create
an application.

Related concepts:
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= Counter Programming Flowcharts

Measuring Semi-Period, Two-Edge Separation, and Pulse Width

Programming Flowchart

The following flowchart demonstrates the main steps required in an NI-DAQmx
application to measure semi-period and pulse width. Alternatively, you can
configure a task for measuring semi-period and pulse width using the DAQ Assistant.
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Period, semi-period, two-edge separation, and pulse width is an example of a
counter measurement. Refer to Counter Programming Flowcharts for additional
flowcharts that can help you create an application.

Related concepts:

= Counter Programming Flowcharts

Measuring Sound Pressure

Sound pressure is the dynamic variation of the static pressure of air and is measured
in force per unit area (Pa). The instantaneous sound pressure is typically averaged
over a certain duration to give sound pressure level. Sound pressure level is usually
represented on a logarithmic amplitude scale, which is similar to the human
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perception of hearing. Typical values on this logarithmic scale are a sound level of 0
dB, which is the average threshold of human hearing, 60 to 70 dB for normal
conversation, 110 dB at an extremely loud concert, and 150 dB for the noise of a
rocket takeoff or a jet engine at close range.

The Sound Pressure Level (SPL or LP) in decibels is defined by the following
equation.

SPL =20 logl0 (p/pref)

where p is the instantaneous sound pressure in Pa and pref is 20 puPa, the
internationally accepted reference for sound pressure measurements, which
roughly corresponds to the threshold of human hearing.

You use a microphone to measure sound pressure. The microphone acts as a
transducer, creating a voltage signal that is proportional to the instantaneous sound
pressure.

Related concepts:

= Measuring Sound Pressure Programming Flowchart

= Finding Examples

Measuring Sound Pressure Programming Flowchart

The following flowchart depicts the main steps required in an NI-DAQmx application
to measure sound pressure. Alternatively, you can configure a task for measuring
sound pressure using the DAQ Assistant.
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N 7
_/O\_ Tip To increase performance, especially when multiple samples are
< read, include the Start function/Vl and Stop function/VI in your
application. In the previous flowchart, the Start function/VI would come
just before you read samples, and Stop would come just before you clear
the task.

Measuring sound pressure is an example of an analog input measurement. Refer to
Analog Input Programming Flowcharts for additional flowcharts that can help you
create an application.

Related concepts:

= Analog Input Programming Flowcharts

Measuring Strain

Strain () is the amount of deformation of a body due to an applied force.
Specifically, strain is the fractional change in length, as shown in the following
figure.
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Fome * --------- Force
- .

Strain can be positive (tensile) or negative (compressive). Although dimensionless,
strain is sometimes expressed in units such as in./in. or mm/mm. In practice, the
magnitude of measured strain is very small. Therefore, strain is often expressed as
microstrain (ue).

When a uniaxial force strains a bar, as in the preceding figure, a phenomenon known
as Poisson Strain causes the girth of the bar, D, to contract in the transverse
direction, which is perpendicular to the force. The magnitude of this transverse
contraction is a material property indicated by its Poisson's Ratio. The Poisson's
Ratio of a material is the negative ratio of the strain in the transverse direction to the
strain in the axial direction, which is parallel to the force. Poisson's Ratio for steel,
for example, ranges from 0.25 to 0.3.

To measure strain, you can use one or more strain gages in a Wheatstone bridge in
one of several bridge configurations. Refer to Signal Conditioning Requirements for
Bridge-Based Sensors for more information about strain gages and bridge
configurations.

Related concepts:

= Measuring Strain Programming Flowchart

= Finding Examples

Measuring Strain Programming Flowchart

The following flowchart depicts the main steps required in an NI-DAQmx application
to measure strain. Alternatively, you can configure a task to measure strain with a
strain gage using the DAQ Assistant.
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N 7
_/O\_ Tip To increase performance, especially when multiple samples are
< read, include the Start function/VI and Stop function/VI in your
application. In the previous flowchart, the Start function/VI would come
just before you read samples, and Stop would come just before you clear
the task.

Measuring strain is an example of an analog input measurement. Refer to Analog
Input Programming Flowcharts for additional flowcharts that can help you create an
application.

Related concepts:

= Analog Input Programming Flowcharts

Measuring Torque
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Torque is a measure of the tendency of a force to rotate an object. Torque is the
cross product of a force and the distance of the force from the fulcrum. You can use
bridge-based sensors to measure torque.

Related concepts:

= Measuring Torgue Programming Flowchart

= Finding Examples

Measuring Torque Programming Flowchart

The following flowchart depicts the main steps required in an NI-DAQmx application
to measure torque. Alternatively, you can configure a task for measuring torque
using the DAQ Assistant.
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- Read Sample

Another
Reading?
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Clear

/O\ Tlp To increase performance, especially when multiple samples are
read, include the Start function/VI and Stop function/VI in your
application. In the previous flowchart, the Start function/VI would come
just before you read samples, and Stop would come just before you clear
the task.
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When selecting the scaling type, choose the one that best matches the
specifications for your sensor.

Measuring torque is an example of analog input measurement. Refer to Analog
Input Programming Flowcharts for additional flowcharts that can help you create an
application.

Related concepts:

= Analog Input Programming Flowcharts

Measuring Temperature

’\\’ Note Temperature measurements may require you to condition the
signal. The conditioning requirements depend on your sensor. Refer to the
Overview of Temperature Sensor Types for an explanation of sensor types
and conditioning requirements.

Using a Thermocouple to Measure Temperature

A popular way to measure temperature with a DAQ device is to use a thermocouple,
as shown in the following figure, because thermocouples are inexpensive, easy to
use, and easy to obtain. Thermocouples produce a voltage that varies based on
temperature. Using a thermocouple, you can measure a voltage and use a formula
to convert the voltage measurement to temperature.

Sensor Analog-to-Digital DT Maasurament
Conmversion
. a L]

+

C i L ]

—i ' o | o —p
= T
Tharmocoupla Signal Conditioning DA Davice Tempearature

The typical wiring for a thermocouple, as shown in the following figure, uses a
resistor, R, only if the thermocouple is not grounded at any other point. If, for
example, the thermocouple tip were already grounded, using a resistor would cause
a ground loop and result in erroneous readings.
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You also can measure temperature using Resistance Temperature Detectors (RTD)
and Thermistors.

Related concepts:

= Measuring Temperature with an RTD Programming Flowchart

= Measuring Temperature with a Thermistor Programming Flowchart

= Measuring Temperature with a Thermocouple Programming Flowchart

= Finding Examples

Measuring Temperature with an RTD Programming Flowchart

The following flowchart depicts the main steps required in an NI-DAQmx application
to measure temperature with an RTD. Alternatively, you can configure a task for
measuring temperature using the DAQ Assistant.
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_/O\_ Tip To increase performance, especially when multiple samples are
~  read, include the Start function/VI and Stop function/Vl in your
application. In the previous flowchart, the Start function/VI would come
just before you read samples, and Stop would come just before you clear
the task.

Measuring temperature is an example of analog input measurement. Refer to
Analog Input Programming Flowcharts for additional flowcharts that can help you
create an application.

Related concepts:

= Analog Input Programming Flowcharts
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Measuring Temperature with a Thermistor Programming

Flowchart
The following flowchart depicts the main steps required in an NI-DAQmx application

to measure temperature with a thermistor. Alternatively, you can configure a task for
measuring temperature using the DAQ Assistant.
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_/Q\_ Tlp To increase performance, especially when multiple samples are
read, include the Start function/VI and Stop function/Vl in your
application. In the previous flowchart, the Start function/VI would come

just before you read samples, and Stop would come just before you clear
the task.
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Measuring temperature is an example of analog input measurement. Refer to
Analog Input Programming Flowcharts for additional flowcharts that can help you

create an application.
Related concepts:

= Analog Input Programming Flowcharts

Measuring Temperature with a Thermocouple Programming

Flowchart
The following flowchart depicts the main steps required in an NI-DAQmx application
to measure temperature with a thermocouple. Alternatively, you can configure a
task for measuring temperature using the DAQ Assistant.
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= Read Sample
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/O\ Tlp To increase performance, especially when multiple samples are
read, include the Start function/VI and Stop function/Vl in your
application. In the previous flowchart, the Start function/VI would come
just before you read samples, and Stop would come just before you clear

the task.
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Measuring temperature is an example of analog input measurement. Refer to
Analog Input Programming Flowcharts for additional flowcharts that can help you
create an application.

Related concepts:

= Analog Input Programming Flowcharts

Measuring Period, Semi-Period, Pulse Width, and Two-
Edge Separation

You can measure period, semi-period, pulse width, and two-edge separation using
counters, such as on a DAQ device, to determine the duration of an event or to
determine the interval time between two events.

Period measurements measure the time between consecutive rising or falling edges
of a pulse. Semi-period measurements measure the time between consecutive
edges. Pulse width measurements measure the time between either a rising and
falling edge, or a falling and rising edge. Two-edge separation measurements
measure the time between the rising or falling edge of one digital signal and the
rising or falling edge of another digital signal.
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The formula for period, semi-period, pulse width, and two-edge separation is as
follows:

Period, Semi-Period, Pulse Width, or Two-Edge Separation (in seconds) = Count /
Counter Timebase Rate (in Hz).

where Count is the number of counter timebase ticks that elapse during one period,
semi-period, pulse width, or two-edge separation of the measured input signal or
signals.

The Counter Timebase Rate is a known frequency and is usually a built-in time
source. If the counter timebase rate is unknown, you only can make measurements
only in terms of ticks of the counter timebase. This may be the case if you are using

ni.com



NI-DAQmX

an external signal for the counter timebase, and the frequency of the external signal
is unknown or aperiodic.

Period, semi-period, pulse width, and two-edge separation are examples of time
measurements. Refer to Configuring a Time Measurement in NI-DAQmx and Two
Counter Measurement Method for more information about measuring time.

Related concepts:

= Generating Pulses

= Measuring Semi-Period, Two-Edge Separation, and Pulse Width
Programming Flowchart

= Measuring Digital Frequency and Period Programming Flowchart

= Measuring Pulses Programming Flowchart

= Finding Examples

Measuring Semi-Period, Two-Edge Separation, and Pulse Width

Programming Flowchart

The following flowchart demonstrates the main steps required in an NI-DAQmx
application to measure semi-period and pulse width. Alternatively, you can
configure a task for measuring semi-period and pulse width using the DAQ Assistant.
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Period, semi-period, two-edge separation, and pulse width is an example of a
counter measurement. Refer to Counter Programming Flowcharts for additional
flowcharts that can help you create an application.

Related concepts:

= Counter Programming Flowcharts

Measuring Velocity
Velocity is the rate of change in position with respect to time.
Related concepts:

= Measuring Velocity with an |IEPE Velocity Transducer

= Measuring Linear Velocity (Encoder)

= Measuring Angular Velocity (Encoder)

Measuring Velocity with an IEPE Velocity Transducer
A velocity transducer is an IEPE sensor that converts velocity to voltage. Velocity
transducers are typically used to measure vibration.

Related concepts:
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= Measuring Velocity Programming Flowchart

= Finding Examples

Measuring Velocity Programming Flowchart

The following flowchart depicts the main steps required in an NI-DAQmx application
to measure velocity with a piezoelectric sensor. Alternatively, you can configure a
task for measuring velocity using the DAQ Assistant.

Specify Sensiiivity

Y

Create Channals < Spacily Excitation Source
(DACmxCraates | VelocityIEFEChan)

Spacify Excitation Value
k i

Aaad Samples

Y

Yas ,/J'L/r'nrl‘ar
.K Feading?

ﬁ"

Claar

S 7
_/OC Tip To increase performance, especially when multiple samples are
< read, include the Start function/VI and Stop function/VI in your
application. In the previous flowchart, the Start function/VI would come
just before you read samples, and Stop would come just before you clear

the task.

Measuring velocity is an example of analog input measurement. Refer to Analog
Input Programming Flowcharts for additional flowcharts that can help you create an

application.
Related concepts:
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= Analog Input Programming Flowcharts

Measuring Angular Velocity (Encoder)

On devices that support it, you can use the counters to perform velocity
measurements with encoders. An encoder is a device that converts linear or rotary
displacement into digital or pulse signals. Angular velocity can be measured with
X1, X2, and X4 quadrature encoders. You can choose to do either single-point (on-
demand) velocity measurement or buffered (sample clock) velocity measurement.
The counter measures the velocity of the encoder using the A and B signals, which
are offset by 90°. The velocity is calculated using the A and B input signal transitions
and the amount of time that elapses between the changes in the encoder count
value.

The decoding type attribute/property specifies how to count and interpret the
pulses the encoder generates on signal A and signal B.

Measuring Linear Velocity (Encoder)

On devices that support it, you can use the counters to perform velocity
measurements with encoders. An encoder is a device that converts linear or rotary
displacement into digital or pulse signals. Linear velocity can be measured with X1,
X2, and X4 quadrature encoders. You can choose to do either single-point (on-
demand) velocity measurement or buffered (sample clock) velocity measurement.
The counter measures the velocity of the encoder using the A and B signals, which
are offset by 90°. The velocity is calculated using the A and B input signal transitions
and the amount of time that elapses between the changes in the encoder count
value.

The pulse in the distance per pulse attribute/property is one full period of both
signal A and signal B in the units specified by the length portion of the Units input.
The decoding type attribute/property specifies how to count and interpret the
pulses the encoder generates on signal A and signal B.

Generating Voltage
You can generate single sample DC signals or time-varying multiple sample signals.

Single Samples—Including Steady Signals

Use single samples if the signal level is more important than the generation rate. For
instance, generate one sample at a time if you need to generate a constant, or DC,
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signal. You can use software or hardware timing if the device supports hardware
timing to control when the device generates a signal.

Time-Varying Multiple Samples

Use multiple samples if the generation rate is just as important as the signal level, as
in an AC sine wave. Function generators are a common type of device that you can
program to produce certain types of waveforms, such as sine, triangle, and square
waves. You also can use a DAQ device as a function generator. You do this by
generating one cycle of a sine wave, such as with the Sine Generation VIl in LabVIEW,
storing one cycle of sine wave data in a waveform, and programming the device to
generate the values continuously from the waveform one point at a time at a
specified rate.

Also called buffered analog output, generating multiple samples involves the
following steps:

1. Your application writes multiple samples into a buffer.

2. Allthe samples in the buffer are then sent to your device according to the
timing you specify. You can use software or hardware timing (if your device
supports hardware timing) to control when your device generates a signal.

Related concepts:

= Generating Voltage Programming Flowchart

= Finite Analog Output Programming Flowchart

= Finding Examples

Generating Voltage Programming Flowchart

The following flowchart illustrates the main steps required in an NI-DAQmx
application to generate voltage. Alternatively, you can configure a task for
generating voltage using the DAQ Assistant.
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_/O\_ Tip To increase performance, especially when multiple samples are
< written, include the Start function/VI and Stop function/Vl in your
application. In the previous flowchart, the Start function/VI would come
just after you write samples, and Stop would come just before you clear
the task.

Generating voltage is an example of an analog output measurement. Refer to
Analog Output Programming Flowcharts for additional flowcharts that can help you
create an application.

Related concepts:

= Analog Output Programming Flowcharts

Measuring Voltage

Most measurement devices can measure, or read, voltage. Two common voltage
measurements are direct current (DC) and alternating current (AC).
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Measuring DC Voltage

DC voltage is useful for measuring phenomena that change slowly with time, such
as temperature, pressure, or strain. With DC signals, you want to accurately measure
the amplitude of a signal at a given pointin time.

Wind Speed Example

The following figure shows a typical wiring diagram for an anemometer with an
output range of 0 to 10V, which corresponds to wind speed of 0 to 200 mph. Use the
following equation to scale the data:

Fnernorneter reada’ng(vjx ED[mTph] = wind speed I:mph)

Using this equation, a measurement of 3 V would correspond to a wind speed of 60
mph (3V x 20 mph/V =60 mph).

Notice that the wiring diagram in the following figure uses a resistor, R, because an
anemometer is usually not a grounded signal source. If the anemometer transducer
were already grounded, using a resistor would cause a ground loop and result in
erroneous readings.
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Averaging

Averaging can improve measurement accuracy for noisy and rapidly changing
signals.

The following figure shows what an actual wind speed might look like over time.
Due to gusting winds, the speed values look noisy. Notice that the wind speed
reading of 29 mph is a peak speed that might give the impression that the wind is
holding at 29 mph. A better representation might be to take the average speed over
a short period of time.
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One common reason for averaging is to eliminate 50 or 60 Hz power line noise. The
oscillating magnetic field around power lines can introduce noise voltages on
unshielded transducer wiring. Because power line noise is sinusoidal, or shaped like
a sine wave, the average over one period is zero. If you use a scan rate that is an
integer multiple of the noise and average data for an integer multiple of periods, you
can eliminate the line noise. One example that works for both 50 and 60 Hz is to
sample at 300 samples per second and average 30 points. Notice that 300 is an
integer multiple of both 50 and 60. One period of the 50 Hz noise is 300/50 = 6
points. One period of the 60 Hz noise is 300/60 = 5 points. Averaging 30 points is an
integer multiple of both periods, so you can ensure that you average whole periods.

Measuring AC Voltage

AC voltage is a waveform that constantly increases, decreases, and reverses polarity.
AC voltage is common in household, lab, and industrial devices because most power
lines deliver AC voltage. You can measure AC voltages to determine the maximum,
minimum, and peak-to-peak values of a signal. The peak-to-peak value of a signal is
the maximum voltage swing, from maximum to minimum.

AC Voltage and Root Mean Square (RMS)

Voltage, current, and power are not constant values because AC signals alternate.
However, you can use V,ys (root mean square) to measure voltage, current, and

power such that a load connected to a 120 volts AC (VAC) source develops the same
amount of power as that same load connected to a 120 volts DC (VDC) source. With
RMS, the power formula for DC also works for AC. For sinusoidal waveforms, Vs =

Vpeak/square root of 2. Because voltmeters read Vs, the 120 VAC of a typical U.S.
wall outlet actually has a peak value of about 170 V.

Related concepts:

ni.com
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= Measuring Voltage Programming Flowchart

= Finding Examples

Measuring Voltage Programming Flowchart

The following flowchart depicts the main steps required in an NI-DAQmx application
to measure voltage. Alternatively, you can configure a task for measuring voltage
using the DAQ Assistant.

Create Chanmelks
(D mxzeate AlvolegeChan)

¥
e Read 2 Singke Samplk

Clear

N 7
_/OC Tip To increase performance, especially when multiple samples are
< read, include the Start function/VI and Stop function/VI in your
application. In the previous flowchart, the Start function/VI would come
just before you read samples, and Stop would come just before you clear
the task.

Measuring voltage is an example of an analog input measurement. Refer to Analog
Input Programming Flowcharts for additional flowcharts that can help you create an
application.

To measure AC voltages, you generally use a hardware timed acquisition, such as
the ones shown in Finite Voltage Measurements and Continuous Voltage
Measurements. To measure DC voltages, you often do not need a buffer or hardware
timing, so you can use a simple application such as the one shown in Acquiring a
Single Sample.

Related concepts:

= Analog Input Programming Flowcharts

= Finite Analog Input Programming Flowchart
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= Continuous Analog Input Programming Flowchart

= Single Sample Analog Input Programming Flowchart
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NI-DAQmx Device Terminals Help

This help file includes signal names for devices supported in NI-DAQmx. Refer to the
device documentation for specifics regarding terminal configurations.

How Can | Access Pinouts?

The following table lists device terminal/pinout locations.

Location How to Access Pinout

Measurement & Automation Explorer (MAX) Right-click the device name under Devices and
Interfaces, and select Device Pinouts.
Right-click the device name under Devices and

Interfaces, and select Help»Online Device

Documentation. A browser window opens to
ni.com/manuals with the results of a search for
relevant device documentation.

DAQ Assistant Select the task or virtual channel, and click the
Connection Diagram tab. Select each virtual
channelin the task.

NI-DAQmx Help Select Start»NI-DAQmx Documentation.
(Windows 10) Select Start»All Apps»National
Instruments»NI-DAQmx Documentation.

ni.com/manuals Refer to the device documentation.

DAQ Devices
Pinout descriptions in this book include DAQ devices supported by NI-DAQmXx.

FD-11601

© National Instruments 13 1
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Pin | Sign |Sign

Num al al

ber
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Pin |Sign |Sign
Num al al
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3 GND Sens

/T-  or
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S
retur
n

4 Al+  Posi
tive
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t
volt
age
sign
al

5 T+ TED
S
data

FD-11603
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NATIONAL FO-11634
INSTRUMENTS +iv/E£90V 24-Bit |EPE input
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Dz 16
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This topic covers the N1 4492, NI 4495, NI 4496, NI 4497, NI 4498, and NI 4499.

’\\‘ Note The NI 4492 has analog inputs (Al) 0-7 only.
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Front Connector
Diagram
~ )

GMND 4 GND 9
515 B16
GMD 8 GND &
313 514
GND 7 GND 7
S1 512
GHND & GND &
54 E10
GMND 5 GND &
37 58
GND 4 GND 4
85 56
GND 3 GND 3
53 =21
GHND 2 GND 2
=4 | a2
GMND 1 GND 1
\5‘\‘/
/_“-\_\

GND 1 GND 1
52 =31
GMOD 2 GND 2
54 53
GND 3 GND 3
S6 85
GHND 4 GND 4
58 87
GHND 5 GND 5
S10 59
GND & GND &
812 a1
GMND 7 GND 7
514 13
GND 8 GND &
516 815
GMND @ GND 9
'\,a-’""/

PXle-4610

L0

GBIV

Pin

S1

S2

S3

S4

S5

S6

S7

S8

S9
S10
S11
S12
S13
S14
S15
S16
GND 1-9
Shield

Connector Al 0-7

Al 7+
AlT-
Al6+
Al 6 -
Al5+
Al5 -
Al4+
Al 4 -
Al3+
Al 3 -
Al2+
Al2-
All+
All-
AlO+
AlO-
Ground

Ground

NI-DAQmX

Connector Al 8-15

Al 15+
Al 15 -
Al 14 +
Al 14 -
Al 13+
Al 13 -
All12+
Al12 -
Alll+
Alll -
Al10+
Al 10 -
Al9+

Al9 -

Al 8 +

Al 8 -

Ground

Ground
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Al &

Al

Al GHD

A0

Ala

Al GHD

Al 4

Al GHD

A3

Al B

Al GHD

Al 15

ADD

ACA1

AD EXT REF

P4

D GHD

PaA

Fo6

D GHD

+5 Y

D GHD

D GHD

FFI oAl START TRIG
FFI 141 BEF TRIG
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+5 ¥

D GHD

PFI SAD SAMP CLE
PFI 84D START TRIG
D GHD

FFl 2/CTH 0 GATE
CTROOUT

FREC OUT
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33 | 67

31 | 6%

20 |63
28 | 62

B|E|8|2

B|L|8(8|8

el LA RS Bl Rl ol e e e
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AlD

Al GND

Al g

Al 2

Al GHD

Al 11

Al SEMSE

Al12

Al S

Al GHD

Al 14

Al T

Al GND

AC GND

A GMD

D GHD

P00

P05

D GHND

Pz

Po.7

Po.a

Al HOLD COMP
EXT STROBE

D GHND

PFI 2780 GONY GLK
PFI 3CTR 1 SRC
PF1 4/CTR 1 GATE
CTR1 OUT

D GHD

PEI 7/Al SAMP CLE
PFIB/CTR O SRC
D GHND

O GHD

50-Pin MIO I/O Connector Pinout

This figure shows the 50-pin /O connector that is available when you use the R6850
or SH6850 cable assemblies with 68-pin DAQ devices.
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Al GMD 1|2
AlD 3|4
A1 5| 6
al2 7la
&3 a |10
Al 4 1112
AlS 13|14
Al G 15| 16
AT 17|14
Al SEMSE 19| 20
a1’ 21| 22
A0 GNDY 23| 24
PO.0 25| 26
PO.1 a7 | 28
PO.2 29| 30
P03 a1 |3z
O GND 33| 34
+5 W a5 | 3s
EXT STROBE a7 |38
PFI 1/41 REF TRIG a9 | 40
FFI 3CTR 1 SRGC 41| 42
CTR 1 OUT 43| 44
PFI &/40 START TRIG | 45 | 46
PFI 8/CTR 0 SRC 47| 48
CTROOUT 49 | 50

Al GND

AlB

AlG

A0

Al

Al12

Al1a

Al 14

Al15

AO O

AQ EXT REF'

D GHND

FO.4

POE

F.6

POT

+5V

Al HOLD COMP
PFI /Al START TRIG
PFI2MA1 CONY CLE
FFI 4/CTR 1 GATE
PFI /A1 SAMP CLE
PFI 7/AlI SAMP CLK
PFI&/CTR O GATE
FREG OUT

NI-DAQmX

1 No connects appear on pins 20 through 23 of devices that do not support AO or use
an external reference.

DAQPad 6020E (BNC)

FFI & 1
PFl & 4|3
FFI 7 6|5
PFl & alr
FFI & 0| @
FF1 4 1211
FFI 3 14|13
PFI 2 16| 15
FFI 1 18|17
O GND 20|14
USER 2 22 | 24
FREG QUT | 24 | 23
+5Y 26 | 25
+5Y 28| 27
O GND

PoT
PO
P05
P4
P03
P02
PO
PO.O
CTR 1 0UT
D GND
LUSERA

Al HOLD COMP
EXT STROBE

Al SENSE
Al GND

DAQPad 6052E (BNC)
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36 || D GHD

35 || O GHD

2|E(8|2

sl LA R I L el Rl - =)

NI-DAQmX



50-Pin MIO I/O Connector Pinout

NI-DAQmX

This figure shows the 50-pin /O connector that is available when you use the R6850

or SH6850 cable assemblies with 68-pin DAQ devices.

Al GMD

AlD

Al

AlZ

Al3

Al4

AlS

Al

AT

Al SENSE

A0

A GNDT

PO

PO.1

PO.2

P0O.3

O GHD

+5V

EXT STROBE
PFI 1/41 REF TRIG
PFI 3'CTH 1 SRC
CTR 1 OUT

PFI &/&0 START TRIG
PFI 8/CTR 0 SRC
CTROCQUT

& | | R

12

14

16

14

20

22

24

25

28

EAEAA FA A b

42

44

48

48

50

Al GHND
All

AlD

EARTY

Al

EARE

Al13

A4

Al15

A0

AD EXT REF

D GHD

P04

P05

FOG

P07

+5Y

Al HOLD COMP
PF| /4l START TRIG
PFI 2/81 COMNY GLKE
PFl $/CTR 1 GATE
FFI 541 SAMP CLE
PFI 7/81 SAMP CLE
PFI 3/CTR O GATE
FREQ OUT

1 No connects appear on pins 20 through 23 of devices that do not support AO or use
an external reference.

PCI-6010

© National Instruments 167



168

AlD
AlD

Al GND

Al 10

Al3

Al 4

Al13

Al SENSE

Al 14

Al 15

AO GND

AOO

PFI 0/P0.0 (Input)
D GND

PF1 3/P0.3 (Inpuf)
DGND

PFI 6/P1.0 (Output)
DGND

PF1 9/P1.3 (Output)

NAEEP
2[a[s[z[a]e|=[+|o|a[a]o|s]-]

[
=4 | o

/

EEEAEEREBENERERHEE

-
=]

\

Alg

Ald

Al2

Al 11

Al GND

Al12

AlS

Al

AlT

NG

ADA

AD GMD

PFI 1/P0.1 (Input)
PFI 2/P0.2 (Input)
PFI 4/P0.4 (Input)
PFI 5/PO.5 (Input)
PFI 7/P1.1 (Output)
BFI&/P1.2 (Output)

MG = No Connect

Default NI-DAQmx Counter Terminals

Terminal
13
32
33
17
15
34
35
36
37

NI 6110

ni.com

Counter/Timer Signal
CTROSRC

CTR O GATE

CTR 0O AUX
CTROOUT
CTR1SRC
CTR1GATE

CTR 1 AUX
CTR10OUT

FREQ OUT

Signal Name
PFI O
PFI 1
PFI 2
PFI 6
PFI 3
PFl 4
PFI'5
PFI7
PFI 8

NI-DAQmX



AlD—

Al +
Al GND
Al2 -

Al 3+

Al 3 GND
MG

MG

MG

MG

MG

MG

AD D

AD1

MG

P4

D GND

P01

Pog

D GND

+5Y

D GND

D GND

PFI /Al START TRIG
PFI1 141 REF TRIG

D GND

+5Y

D GND

PFI /A0 SAMP CLE"
PFI &/AC START TRIG
O GND

PFI %/CTR O GATE
CTR 0 OUT

FREGQ QUT

Bl
4 B e

AR B E
B8

ha
SR BN E B REEIE

ha
53]

B

2

ha
ha

2

w

&

-1

]

54]

44

&

&

47

ha

_—

=]

AR R EEEEEEE R

=}

el B R B R s L

=
(i)

\

AlD+

Al D GHND

Al1=

A2+

Al 2 GND

Al 3=

NG

NG

NG

NG

NC

MNC

NC

A GMD

A GND

O GHD

PO.O

PO.5

O GMD

PO.2

PO.7

P03

Al HOLD COMP
EXT STROBE"

O GMD

PFI 2041 CONY CLK
PFI3/CTR 1 SOURCE
PFI4/CTR 1 GATE
CTR 1 OUT

O GMD

PFI 7iAl BAMP GLK
PFI&/CTA O SOUARCE
O GMD

O GMD

MNC = Mo Connact

NI 6111

NI-DAQmX
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NI-DAQmx

PFI 0/P0.0 (In) [
PFI1/PO1 (IN)
PFI 2/P0.2 (In)
PFI 3/P0.3 (In)
D GND |
PFI 4/P1.0 (Out) |
PFI 5/P1.1 (Out)
PFI 6/P1.2 (Out)
PFI 7/P1.3 (Out)
45V

D GND

AO O

AO 1

AO GND

Al D (Al 04}

Al E (Al 0-)

Al (AL 14)
AT AL 1-)
Al 2 (Al 24)
Al10 (Al 2-)
Al 3 (Al 3+)
Al11 (Al 3-)
Al SEMSE
Al 4 (Al 44)
Al1Z (A 4-)
AlS (Al 54)
LRENCES
Al GMND

Al B (Al B+)
Al 14 (Al &)
Al T (Al T+)
A5 (Al T=)

NI 6115

170 ni.com



r‘-x,,\\\
AlD— 3468 || Ao+
All+ 33| &7 (| Al 0GND
A1 GND Az(ae () Al1-=
Al2— MN|(E5 () Alz+
A3+ a0 64 (| Al 2 GND
Al 3 GMHD 29163 || Al3 =
NG 28162 || NG
NG 2761 || NG
NC 26|60 || NC
N 25|59 (| NC
NC 24| 58 || NC
NC 23|57 (] NC
ACHO 22 | 56 || NC
ACH 21 (55 || a0 GHD
NG 20 54 | | ADGND
P04 19| 53 D GMD
O GMD 18|52 || POO
PD.A 17|51 POE
P0G 16| 50 || D GND
O GHD 1548 (] Po2
+5 W 14| 48 || POT
O GMD 13147 P03
O GMD 12 | 46 | | Al HOLD GOMP
PFI /Al START TRIG 11| 45 || EXT STROBE*
FPFI1 1/Al HEF TRIG 10 44 || D GHND
O GMD 9 143 || PFI 2AI COMY CLE
+5 W 8 (42 (| PFI CTR 1 SOURCE
D GMD F S PEI 4/CTR 1 GATE
PFI 580 SAMP CLK" & |40 | CTH 1 QuUT
PFI&/40 START TRIG 5138 DGND
O GHD 4 |38 || PFI 7Al SAMP CLE
PFI19/CTR 0 GATE 3|37 || PFI&CTR O SOURCE
CTR O OUT 2136 DGHND
FREQ OUT 1135 DGHND
'-\_..-""'j
NG = Mo Conmect

N1 6120

NI-DAQmX
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r‘-x,,\\\
AlD— 3468 || Ao+
All+ 33| &7 (| Al 0GND
Al1GHND Az2)66 || Al =
Al2— MN|(E5 () Alz+
A3+ a0 64 (| Al 2 GND
Al 3 GHND 29163 || Al3 =
NG 28162 || NG
NG 27 &1 || NS
NC 2E 60| | NG
NC: 25| 58 || MO
NC 24158 || NG
NG 23|57 || NC
ACHO 22 | 56 || NC
ADH 21|55 || AC GND
NG 20 54 | | ADGND
= 19|53 () D GND
O GMD 18|52 || POO
PO 17|51 POE
P0G 16 | 50 || D GHND
O GHD 1548 || PO2
+5 W 14 )48 || POT
O GMD 13147 P03
O GMD 12 | 46 | | Al HOLD GOMP
PFI10/AI START TRIG 11| 45 || EXT STROBE*
FPFI1 1/Al HEF TRIG 10 44 || D GHND
O GMD 9 |43 || PFI 2A1 COMY CLK
+5 W 8 |42 || PFI 3CTR 1 SOURCE
O GMD T 141 || PFIACTR 1 QATE
PFI 580 SAMP CLK" & |40 | CTH 1 QuUT
PFI&/40 START TRIG 5138 DGND
O GHD 4 (38 || PFI /Al SAMP CLK
PFI19/CTR 0 GATE 3|37 || PFI&CTR O SOURCE
CTR O OUT 2136 DGHND
FREG OUT 1 (35 || DGND
'-\_..-""'j
NG = Mo Conmect

NI 6122

ni.com

NI-DAQmX



Alo- 34 AlD+
Al + 33| ey AlDGMD
Al GHND 32 es All=
Al2- 31|65 Al2 +
Al3+ 30| 64 Al 2 GMD
Al 3 GMND 20063 Ald =
NG 28| 62 NG
MG 27len || NG
MG 26 le0|| MG
MNC 25154 NC
NG 24 | 58 NC
MNC 23| 57 NG
NG 22154 NG
MG 21|55 NG
NG 20| 54 NG
PO.4 18|53 O GMD
O GHD ia)s2 || Poo
Po1 17151 FD.5
P& 16 | 50 O GMD
0 GHD 15) 49 PD.2
+5Y 14 | 48 PO.7
0 GHD 13 ) 47 PD.3
O GMD 12 | 48 Al HOLD GOMP
PFI WAl START TRIG (| 11| 45| | EXT STROBE®
PFI 1/Al REF TRIG 1044 || D GND
O GHD 9 |43 PFI1 2/A1 CONY CLK
+5 8 |42 || PFI3/CTR 1 SOURCE
0 GHD 714 PFI4/CTRH 1 GATE
FFI S & |40 CTR10UT
PFIG 5134 O GMD
O GMD 4 | 348 PFI 7/al SAMP CLK
PFI 3/CTR 0 GATE 3|37 PFI&/CTH 0 SOURCE
CTROOUT 213 || DGND
FREQ QUT 1|35|| DGHND
\_,-"""j
MG = Mo Connact

NI 6123

NI-DAQmX
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AlD = 34 AlD+
Al + 33| ey AlDGMD
Al GHND 32 es Al =
Al2- 31|65 Al2 +
Al3+ 30| 64 Al 2 GMD
Al 3 GMND 20063 Al3 =
Al4+ 28| 62 NG
Al 4 GMND 2T BT || alg—
Al = 26| &80 AlG+
AlE+ 25|50 || Al5GHND
Al B GND 24 | 58 Alg -
AT = 23|57 AlT +
NG 22154 Al T GMND
MG 21|55 NG
NG 20| 54 NG
PO.4 18|53 O GMD
O GHND 18| 52 PO.O
Po1 17151 FD.5
P& 16 | 50 O GMD
0 GHD 15) 49 PD.2
+5Y 14 | 48 PO.7
0 GHD 13 ) 47 PD.3
O GMD 12 | 48 Al HOLD GOMP
PFI WAl START TRIG (| 11| 45| | EXT STROBE®
PFI1/A1 BEF TRIG 10| 44 D GND
O GHD 9 |43 PFI1 2/A1 CONY CLK
+5 & |42 || PFIA/CTR 1 SOURCE
0 GHD T4 PFI4/CTRH 1 GATE
FFI S & |40 CTR10UT
PFIG 5134 O GMD
O GMD 4 | 348 PFI 7/al SAMP CLK
PFI 3/CTR 0 GATE 3|37 PFI&/CTH 0 SOURCE
CTR 0 QUT 2135 D GMD
FREQ QUT 1135 DGND
\_,-"""j
MG = Mo Connact

NI 6124

ni.com

NI-DAQmX



—)

AT+ G334 || AlD=

Al D GND 7| 33| AT+

Al - G5 32 || Al GND
A2+ LB

Al 2 GMD G430 || A3+
Al3- 63| 29 || Al3 GND
M 6228 || NG

MG 61| 27 || NC

M G0 | 26 || NG

NG o | 25 || M

MC 58| 24 || NG

MG 57| 2a|| NG

MC HE |22 || ADDO

AQ GND 55121 || A

AC GND 54| 20| NC

O GND 53|19 || PD.4

Fo.O 52|18 || D GND
PO.5 5117 || PO

D GND 50[16)| PO

Po_2 48|15 || D GND
POT 48 (14| +5W

Po.3 47113 || D GND
PFFI11/P2.3 46|12 || D GHD
PFEl10vP2.2 45|11 || PFIP1.0
O GND 44 | 10| PFI1/P11
PFl 2P1.2 43| & || DGND
PFI3P1.3 42| g || +5V

PFI 4F1.4 41| 7 || DGHD
PFI13/P2.5 40| & FFl &P1.5
PFI15P2.7 | 5 || PRI&P1E
PFI 7.7 3g| 4 || DGND
PFEI &Fz.0 a7 3 || PRIGP2A
O GND 38| 2 || PRI12P2.4
DO GND E=1 PFI4P2.6

~

MG = Mo Connect

Default NI-DAQmx Counter Terminals

NI-DAQmX

Counter/Timer Signal Default Pin Number Signal Name
CTROSRC 37 PFI 8

CTR O GATE 3 PFI9

CTR 0 AUX 45 PFI 10
CTROOUT 2 PFI 12
CTROA 37 PFI 8
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Counter/Timer Signal
CTROZ
CTROB
CTR1SRC
CTR1 GATE
CTR 1 AUX
CTR10OUT
CTR1A
CTR1Zz
CTR1B
FREQ OUT

@

Default Pin Number
3
45
42
41
46
40
42
41
46
1

refer to the NI-DAQmx Help.

NI 6132

ni.com

Signal Name
PFI9
PFI 10
PFI 3
PFl 4
PFI 11
PFI 13
PFI 3
PFl 4
PFI 11
PFI 14

NI-DAQmX

Note For more information about default NI-DAQmx counter inputs,



Alo- 34 AlD+
Al + 33| ey AlDGMD
Al GHND 32 es All=
Al2- 31|65 Al2 +
Al3+ 30| 64 Al 2 GMD
Al 3 GMND 20063 Ald =
NG 28| 62 NG
MG 27len || NG
MG 26 le0|| MG
MNC 25154 NC
NG 24 | 58 NC
MNC 23| 57 NG
NG 22154 NG
MG 21|55 NG
NG 20| 54 NG
PO.4 18|53 O GMD
O GHD ia)s2 || Poo
Po1 17151 FD.5
P& 16 | 50 O GMD
0 GHD 15) 49 PD.2
+5Y 14 | 48 PO.7
0 GHD 13 ) 47 PD.3
O GMD 12 | 48 Al HOLD GOMP
PFI WAl START TRIG (| 11| 45| | EXT STROBE®
PFI 1/Al REF TRIG 1044 || D GND
O GHD 9 |43 PFI1 2/A1 CONY CLK
+5 8 |42 || PFI3/CTR 1 SOURCE
0 GHD 714 PFI4/CTRH 1 GATE
FFI S & |40 CTR10UT
PFIG 5134 O GMD
O GMD 4 | 348 PFI 7/al SAMP CLK
PFI 3/CTR 0 GATE 3|37 PFI&/CTH 0 SOURCE
CTROOUT 213 || DGND
FREQ QUT 1|35|| DGHND
\_,-"""j
MG = Mo Connact

NI 6133

NI-DAQmX
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AlD = 34 AlD+
Al + 33| ey AlDGMD
Al GHND 32 es Al =
Al2- 31|65 Al2 +
Al3+ 30| 64 Al 2 GMD
Al 3 GMND 20063 Al3 =
Al4+ 28| 62 NG
Al 4 GMND 2T BT || alg—
Al = 26| &80 AlG+
AlE+ 25|50 || Al5GHND
Al B GND 24 | 58 Alg -
AT = 23|57 AlT +
NG 22154 Al T GMND
MG 21|55 NG
NG 20| 54 NG
PO.4 18|53 O GMD
O GHND 18| 52 PO.O
Po1 17151 FD.5
P& 16 | 50 O GMD
0 GHD 15) 49 PD.2
+5Y 14 | 48 PO.7
0 GHD 13 ) 47 PD.3
O GMD 12 | 48 Al HOLD GOMP
PFI WAl START TRIG (| 11| 45| | EXT STROBE®
PFI1/A1 BEF TRIG 10| 44 D GND
O GHD 9 |43 PFI1 2/A1 CONY CLK
+5 & |42 || PFIA/CTR 1 SOURCE
0 GHD T4 PFI4/CTRH 1 GATE
FFI S & |40 CTR10UT
PFIG 5134 O GMD
O GMD 4 | 348 PFI 7/al SAMP CLK
PFI 3/CTR 0 GATE 3|37 PFI&/CTH 0 SOURCE
CTR 0 QUT 2135 D GMD
FREQ QUT 1135 DGND
\_,-"""j
MG = Mo Connact

NI 6143

ni.com

NI-DAQmX



AlD+ || Alo=
AlDGMND BT 33| A1+
Al = Bl 32| | Al GND
Al2 4+ BR| 31| Aal2-
Al 2 GMND B4 | 30( A2+
Al3= B3| 29| | Al 3 GND
MG B2 28( | Al4+
Al 4= B1| 27| Al 4 GND
AlS+ BO| 26| Al &=
Al S GMND cal 25| AlG +
AlE = ER| 24| | Al 6 GND
AT+ BTl 23( AT
AT GMND s6| 22| | NG
[ ES| 21| | NG
MG S| 20| | NG
0 GHD c3| 19| | POA
PO E2| 18| | D GND
P05 E1| 17| | POA
O GHD B0| 16( | POB
Po_2 491 15| | D GND
P07 48| 14| [ +5W
P03 47| 13| | D GND
Al HOLD COMP 45| 12| | D GND
EXT STROBE" 45| 11| | PFI Qval START TRIG
O GMD 44 | 10| | PFI 1/41 BEF TRIG
PFI 2/a] CONY CLK 43| 8 || D GND
PFI 3/CTR 1 SOURCE 421 B[ +5V
PFI 4/CTR 1 GATE 41| 7 || D GND
CTR1OUT 40| 6 || PFI&
D GHD 3| 5||PFIB
PFI 7iAl SAMP CLK 3| 4 || DGND
PFI 8/CTR 0 SOURCE 37| 3 || PFI %CTR 0 GATE
O GMD 38| 2 CTHOOUT
0 GHD 350 1 || FREQ OUT
'\..w
MG = Mo Connect

NI 6154

NI-DAQmX
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Al D+

Al 1-

MG

Al 2+

Al 3

MG

A O+

AO1-

MG

AD 2+

AD 3

MG

FFI1/P0.1 {Input)
FFI 2/P0.2 {Input)
FFI /P04 (Input)
PFI /P05 {Input)
PRI 7/F1 A [Outputy
PFI 2/P1 2 (Oulpu)

ni.com

AlD=

NG

Al 1+

Al 2~

MNC

Al 3+

A O-

MNEC

Al 14+

Al 2-

NC

AL 34

PFI O/F0.0 (Inpat)
O GND

PF1 3/FP0.3 (Inpat)
O GMD

PF1 6/P1.0 (Cutput)
D GND

PF19/P1.3 (Output)

MC = Mo Connact

USB-6210

NI-DAQmX



PFI 0iP0.0 {In)
PEI /P01 {In)
PFI 2iP0.2 {In)
PEI 2/P0.3 {In)
D GMND

PEI 4/£1.0 (Out) |

PFI&P1.1 {Out)
PEI &/P1.2 {Cul)
PFI 7iP1.3 {Out)
+5 W

RESERVED
ALD (AL O4+)
ALB(ALO-)

Al (AL 1+)
ALD (AL 1-)
AL2 (Al 24)
ALTD (Al 2-)
AL3 (Al 3+)
ALTT (Al 3-)
Al SEMSE
AL (AL 4+)
AL12 (Al 4=)
ALG (Al 5+)
AL13 (Al 5-)
Al GND

ALG (Al 6+)
Al14 (Al B-)
ALT (Al T+
ALTS (Al 7-)

Default NI-DAQmx Counter Terminals

f-.
g

MG = Mo Connect

NI-DAQmXx

Counter/Timer Signal

CTROSRC

CTRO GATE
CTROAUX

CTROOUT
CTROA

Default Pin Number

Signal Name

PFI O
PFI'1
PFIO
PFI 4
PFIO

© National Instruments 18 1
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Counter/Timer Signal
CTROZ
CTROB
CTR1SRC
CTR1 GATE
CTR 1 AUX
CTR10OUT
CTR1A
CTR1Z
CTR1B
FREQ OUT

USB-6211

ni.com

Default Pin Number

o W N A N P WA DN W

NI-DAQmX

Signal Name
PFI 2
PFI 1
PFI 3
PFI 2
PFI 3
PFI 5
PFI 3
PFI 1
PFI 2
PFI 6



PFI Q/P0.0 {In}
PFI /PO (Iny o |
PFI 2/P0.2 {In}
PFI2PO.3 (R | |
D GND

PFI 4/P1.0 {Oul} || |
PFI 5/P1.1 (Qut)
PFI &/P1.2 {Oul} | |
PFI 7/P1.3 (Qut)
+5V

D GND

AD O |
AT

AD GND | |
AlD

ala H

Al'1
AlG ||
Al 2

A0 ||
Al3

Al ||
Al SENSE

Al4 ||
Al12

AlS | |
Al13

Al GHD Il
Al G

Al14 I
AT

Al15

Default NI-DAQmx Counter Terminals

NI-DAQmX

Counter/Timer Signal Default Pin Number Signal Name
CTROSRC 1 PFI 0O
CTR O GATE 2 PFI 1
CTR 0 AUX 1 PFIO
CTROOUT 6 PFl 4
CTROA 1 PFI O
CTR0Z 3 PFI 2
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Counter/Timer Signal Default Pin Number Signal Name
CTROB 2 PFI 1
CTR1SRC 4 PFI 3
CTR1 GATE 3 PFI 2
CTR1AUX 4 PFI 3
CTR10UT 7 PFI5
CTR1A 4 PFI 3
CTR1Z 2 PFI 1
CTR1B 3 PFI 2
FREQ OUT 8 PFlI 6

USB-6212 (BNC)

184 ni.com



%
55
:

D GND E: @ [ vstR
Foe E;: @ —% :E% FFI&8/PZ0O
ol E;: ® ® :EE PFIa/P21
o E: S N :EE PFI10/F2.2
s || [T = N B :EE PFITI /P23

D GND E_: ® S :EE b aND
o E: S _"_S :EE PFI12/P24
e ;g:: N N :EE PFI13/P25
Fos ]% = g N i PFI14/P26

D GND E | @ _rg :E% b oo
NS ST aew

oo | IS —® :EE Al SENSE

= =N ——

NI USB-6212/6216

Floating . ES i

oGS
Source |
0.1 pF 5 k€

| Al GND
|USB-621xDevice |
E /_\I: Al x + i
: Al x— :
- GS |
Ground- | |
Resferenced: FS '
ouree 0.1 yF 5kQ |
Al GND |

USB-621x Device

NI-DAQmx Default Counter Terminals

NI-DAQmX

Counter/Timer Signal

Default Pin Number

CTROSRC
CTRO GATE
CTR 0 AUX
CTROOUT

PFI 8
PFI9
PFI 10
PFI 12
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Counter/Timer Signal
CTROA
CTROZ
CTROB
CTR1SRC
CTR 1 GATE
CTR 1 AUX
CTR10OUT
CTR1A
CTR1Z
CTR1B
FREQ OUT

USB-6212 Mass Termination

ni.com

Default Pin Number
PFI 8
PFI9
PFI 10
PFI3
PFl 4
PFI 11
PFI 13
PFI3
PFl 4
PFI 11
PFl 14

NI-DAQmX



algialo-) |[3a]es
Al1(Al14) |[3a]s7
Al GND 3z | e6
Al 10 (A 2-) || 31|68
Al3 a3+ ||30]| 64
Al GND 20 |63
AldiAlds) |[28]82
Al GND 27 |81
Al 13 (Al 5-) || 26|80
Al G (AlB+) |[25]|50
Al GND 24| 58
AL15 {81 7=} |[23]|57
ACD 2z | 56
ACH 21|58
NG 20| 54
FO.4 19|53
O GND 18 |52
FO.1 17 | 51
FO.6 16 | 50
O GND 15 | 49
5V 14|48
D GND 13|47
O GND 12|48
FFIO/P1.0 11|45
PFI /P11 10| 44
O GND 9 |43
+5Y 8 |42
O GND 7 |4
BFISP15 6 |40
FFI&P1E HE:
O GND FES
BFI/P21 NE
PFI12Pz4 || 2 |38
FFl14/PZ6E || 1 |35

AlD (AlD+)
Al GND
ALD (AL 1=)
Al 2 (Al 24)
Al GMD

Al 11 (Al 3-)
Al SEMSE
Al 12 (Al 4-)
AL S (Al 5+)
Al GND

Al 14 (Al B=)
AL T (AL TH)
Al GND

AD GND
AD GMD

O GND
PO.O

PO

D GHND

PO.2

POT

PO.3
PFI11/P23
PE|10/P2.2
D GMND
PFl2F1.2
PFl3P1.3
PFI 4714
PFI1aP2s
PEI1EP2T
PFITP1.7
PEl8P20
D GMND

O GMND

'\_.-u-“""'/

MG = No Connact

TERMINAL 34

o

TERMIMAL 1

Default NI-DAQmx Counter Terminals

TERMIMAL 68

TERMIMAL 35

NI-DAQmXx

Counter/Timer Signal
CTROSRC

CTR O GATE

CTR 0 AUX
CTROOUT

CTROA

Default Pin Number
37

3

45

2

37

Signal Name
PFI 8

PFI9

PFI 10

PFI 12

PFI 8
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Counter/Timer Signal
CTROZ
CTROB
CTR1SRC
CTR1 GATE
CTR 1 AUX
CTR10OUT
CTR1A
CTR1Zz
CTR1B
FREQ OUT

@

Default Pin Number
3
45
42
41
46
40
42
41
46
1

refer to the NI-DAQmx Help.

USB-6212 (Screw Terminal)

ni.com

Signal Name
PFI9
PFI 10
PFI 3
PFl 4
PFI 11
PFI 13
PFI 3
PFl 4
PFI 11
PFI 14

NI-DAQmX

Note For more information about default NI-DAQmx counter inputs,



FFIQ/F1.0
PFI1/P1.1
PFI 2/P1.2
PFI 3F1.3
O GND
FFI 4/P1.4
FFI 5F1.5
FFI &/F1.6
PFITP1T
+5 W

O GND
ADD

AO1

AD GMD
Al O (AID+)
Al S (Al D=}

AT (AL 1+)
AlS [Al1=)
A2 (Al 24)
Al 10 (A 2-)
Al3 (A 34)
Al 11 (Al 3-)
Al SEMNSE
Al 4 (Al 4+)
Al12 (AL 4-)
Al'S (Al 5+)
Al 13 (AL 5-)
&l GHD

Al B (Al B+)
Al 14 (Al =)
AT (Al T+
A5 (A7)

~ PFla/P2.0
n PFIaP2A

PFl 10/P2.2
PFI11/P2.3

| DGND
| PFI12/P2.4

FFI1 13/P2 5
FF1 14/FP2 &
FFI 15/F2.7
+5 W

D GND
Fo.0

PO

FO.2

PO.2

O GHD

D GND
PO
P05
P0G
PO.T

O GHND
PO.E
P09
P00
P11
O GND
PO12
P03
P14
PO.15
D GND

Default NI-DAQmx Counter Terminals

NI-DAQmXx

Counter/Timer Signal

CTROSRC 33
CTRO GATE 34
CTROAUX 35
CTROOUT 38
CTROA 33
CTROZ 34

Default Pin Number

Signal Name

PFI 8
PFI9
PFI 10
PFI12
PFI 8
PFI9
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Counter/Timer Signal
CTROB

CTR1SRC

CTR1 GATE
CTR1AUX
CTR10UT

CTR1A

CTR1Z

CTR1B

FREQ OUT

\®

Default Pin Number
35

36
39

36
40

refer to the NI-DAQmx Help.

USB-6215

ni.com

Signal Name
PFI 10

PFI 3

PFI 4

PFI 11

PFI 13

PFI 3

PFl 4

PFI 11

PFl 14

NI-DAQmX

Note For more information about default NI-DAQmx counter inputs,



NI-DAQmXx

PFI 0/P0.0 (In) [
PFI1/PO1 (IN)
PFI 2/P0.2 (In)
PFI 3/P0.3 (In)
D GND |
PFI 4/P1.0 (Out) |
PFI 5/P1.1 (Out)
PFI 6/P1.2 (Out)
PFI 7/P1.3 (Out)
45V

D GND

AO O

AO 1

AO GND

Al D (Al 04}

Al E (Al 0-)

Al (AL 14)
AT AL 1-)
Al 2 (Al 24)
Al10 (Al 2-)
Al 3 (Al 3+)
Al11 (Al 3-)
Al SEMSE
Al 4 (Al 44)
Al1Z (A 4-)
AlS (Al 54)
LRENCES
Al GMND

Al B (Al B+)
Al 14 (Al &)
Al T (Al T+)
A5 (Al T=)

Default NI-DAQmx Counter Terminals

Counter/Timer Signal Default Pin Number Signal Name
CTROSRC 1 PFIO
CTR O GATE 2 PFI 1
CTR 0 AUX 1 PFI0
CTROOUT 6 PFl 4
CTROA 1 PFIO
CTROZ 3 PFI 2

© National Instruments 19 1



NI-DAQmX

Counter/Timer Signal Default Pin Number Signal Name
CTROB 2 PFI 1
CTR1SRC 4 PFI 3
CTR1 GATE 3 PFI 2
CTR1AUX 4 PFI 3
CTR10UT 7 PFI5
CTR1A 4 PFI 3
CTR1Z 2 PFI 1
CTR1B 3 PFI 2
FREQ OUT 8 PFlI 6

USB-6216 (BNC)

192  ni.com



%
55
:

0 GND E : @ L
PO.O E | @ —% :E%
PO ﬁ | S S :EE
PO.2 ﬁ | @ ® :EE
P03 ﬁ | @ —l® :EE

D GND E_: ® S :EE
PO.4 EZ @ _I_S :EE
PO.S ;g:: @ ® :EE

D GND E | @ _rg :E%
4BV ﬁ | @ ® :EE

D GND ﬁ i @ —® :EE

FFIO/P1.0 PFI1/P1.1

PFI&/P1.5
72—

rs[L_1]es

NI USB-6212/6216

USER
FFI8/PZO
PFI9/P21
PFI10/P2.2
PFI11/P23
D GND
PFI12/PZ4
PFI13/P25
PFl 14 /P26
PFIS/P2T
D GND

Al GND

Al SENSE

PFl2/P1.2

PFI&/P1.6

PFI7/PLT
2

Floating . ES i

oGS
Source |
0.1 pF 5 k€

| Al GND
|USB-621xDevice |
E /_\I: Al x + i
: Al x— :
- GS |
Ground- | |
Resferenced: FS '
ouree 0.1 yF 5kQ |
Al GND |

USB-621x Device

NI-DAQmx Default Counter Terminals

NI-DAQmX

Counter/Timer Signal

Default Terminal Name

CTROSRC
CTRO GATE
CTR 0 AUX
CTROOUT

PFI 8
PFI9
PFI 10
PFI 12
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Counter/Timer Signal
CTROA
CTROZ
CTROB
CTR1SRC
CTR 1 GATE
CTR 1 AUX
CTR10OUT
CTR1A
CTR1Z
CTR1B
FREQ OUT

USB-6216 (Mass Termination)

ni.com

Default Terminal Name
PFI 8
PFI9
PFI 10
PFI3
PFl 4
PFI 11
PFI 13
PFI3
PFl 4
PFI 11
PFl 14

NI-DAQmX



algialo-) |[3a]es
Al1(Al14) |[3a]s7
Al GND 3z | e6
Al 10 (A 2-) || 31|68
Al3 a3+ ||30]| 64
Al GND 20 |63
AldiAlds) |[28]82
Al GND 27 |81
Al 13 (Al 5-) || 26|80
Al G (AlB+) |[25]|50
Al GND 24| 58
AL15 {81 7=} |[23]|57
ACD 2z | 56
ACH 21|58
NG 20| 54
FO.4 19|53
O GND 18 |52
FO.1 17 | 51
FO.6 16 | 50
O GND 15 | 49
5V 14|48
D GND 13|47
O GND 12|48
FFIO/P1.0 11|45
PFI /P11 10| 44
O GND 9 |43
+5Y 8 |42
O GND 7 |4
BFISP15 6 |40
FFI&P1E HE:
O GND FES
BFI/P21 NE
PFI12Pz4 || 2 |38
FFl14/PZ6E || 1 |35

AlD (AlD+)
Al GND
ALD (AL 1=)
Al 2 (Al 24)
Al GMD

Al 11 (Al 3-)
Al SEMSE
Al 12 (Al 4-)
AL S (Al 5+)
Al GND

Al 14 (Al B=)
AL T (AL TH)
Al GND

AD GND
AD GMD

O GND
PO.O

PO

D GHND

PO.2

POT

PO.3
PFI11/P23
PE|10/P2.2
D GMND
PFl2F1.2
PFl3P1.3
PFI 4714
PFI1aP2s
PEI1EP2T
PFITP1.7
PEl8P20
D GMND

O GMND

'\_.-u-“""'/

MG = No Connact

TERMINAL 34

o

TERMIMAL 1

Default NI-DAQmx Counter Terminals

TERMIMAL 68

TERMIMAL 35

NI-DAQmXx

Counter/Timer Signal
CTROSRC

CTR O GATE

CTR 0 AUX
CTROOUT

CTROA

Default Pin Number
37

3

45

2

37

Signal Name
PFI 8

PFI9

PFI 10

PFI 12

PFI 8
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Counter/Timer Signal
CTROZ
CTROB
CTR1SRC
CTR1 GATE
CTR 1 AUX
CTR10OUT
CTR1A
CTR1Zz
CTR1B
FREQ OUT

@

Default Pin Number
3
45
42
41
46
40
42
41
46
1

refer to the NI-DAQmx Help.

USB-6216 (Screw Terminal)

ni.com

Signal Name
PFI9
PFI 10
PFI 3
PFl 4
PFI 11
PFI 13
PFI 3
PFl 4
PFI 11
PFI 14

NI-DAQmX

Note For more information about default NI-DAQmx counter inputs,



FFIQ/F1.0
PFI1/P1.1
PFI 2/P1.2
PFI 3F1.3
O GND
FFI 4/P1.4
FFI 5F1.5
FFI &/F1.6
PFITP1T
+5 W

O GND
ADD

AO1

AD GMD
Al O (AID+)
Al S (Al D=}

AT (AL 1+)
AlS [Al1=)
A2 (Al 24)
Al 10 (A 2-)
Al3 (A 34)
Al 11 (Al 3-)
Al SEMNSE
Al 4 (Al 4+)
Al12 (AL 4-)
Al'S (Al 5+)
Al 13 (AL 5-)
&l GHD

Al B (Al B+)
Al 14 (Al =)
AT (Al T+
A5 (A7)

~ PFla/P2.0
n PFIaP2A

PFl 10/P2.2
PFI11/P2.3

| DGND
| PFI12/P2.4

FFI1 13/P2 5
FF1 14/FP2 &
FFI 15/F2.7
+5 W

D GND
Fo.0

PO

FO.2

PO.2

O GHD

D GND
PO
P05
P0G
PO.T

O GHND
PO.E
P09
P00
P11
O GND
PO12
P03
P14
PO.15
D GND

Default NI-DAQmx Counter Terminals

NI-DAQmXx

Counter/Timer Signal

CTROSRC 33
CTRO GATE 34
CTROAUX 35
CTROOUT 38
CTROA 33
CTROZ 34

Default Pin Number

Signal Name

PFI 8
PFI9
PFI 10
PFI12
PFI 8
PFI9
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Counter/Timer Signal
CTROB

CTR1SRC

CTR1 GATE
CTR1AUX
CTR10UT

CTR1A

CTR1Z

CTR1B

FREQ OUT

\®

Default Pin Number
35

36
39

36
40

refer to the NI-DAQmx Help.

USB-6218

ni.com

Signal Name
PFI 10

PFI 3

PFI 4

PFI 11

PFI 13

PFI 3

PFl 4

PFI 11

PFl 14

NI-DAQmX

Note For more information about default NI-DAQmx counter inputs,



PFI 0/P0.0 (In)
PF11/P0.1 {In)
PFI 2/P0.2 (In)
PFI 3/P0.3 (In)
D GND

PFI4/P1.0 (Out) |

PFI 5P1.1 {Out)
PFI&P1.2 (Out)
PFI 7/P1.3 (Out)
+5 Y

O GND

ADD

ADA

AD GMND

ALD (A6 O+)

AlB (A D+)

ALT (AL T+)
AlG (A1)
Al 2 (Al 2+)
AL10 (Al 2-)
ALS (Al 53+
AL (Al 3-)
Al SEMSE
Al (Al 4+)
AL12 (Al 4-)
AL S (Al 5+)
AL 13 (Al 5-)
Al GND

ALE (Al 6+)
AL14 (Al B}
ALT (Al T+)
AL1S (Al 7-)

S

MG = Mo Connact

A

V' PEI8/PO.4 (In)
L PFI9/PO.S (In)

PFI 10/P0.6 (In)
PFI 11/PD.7 {In)

| D GND
| PRI 2P 4 (Out)

PFI 13/P1.5 (Qut)
FFI 14/P1 .6 (Dut)
PFI 15/P1.7 (Qut)
+5 Y

D GND

MG

NG

Al GHND

Al 16 (Al 16+)

Al 24 (Al 16-)

AT (A 17+)
Al 25 (Al 17-)
Al 18 (Al 18+)
Al 26 (Al 18-)
AL 18 (Al 19+)
Al 27 (Al 18-)
Al GMD

Al 20 (Al 20+)
Al 28 (Al 20-)
AL 21 (Al 214)
Al 28 (Al 21-)
Al GND

Al 22 (Al 22+)
Al 30 (Al 22-)
Al 23 (Al 23+)
Al 31 (Al 23

Default NI-DAQmx Counter Terminals

NI-DAQmXx

Counter/Timer Signal

CTROSRC

CTRO GATE
CTROAUX

CTROOUT
CTROA

Default Pin Number

1
2
34
6

Signal Name
PFI0
PFI 1
PFI9
PFl 4
PFI 0
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Counter/Timer Signal
CTROZ
CTROB
CTR1SRC
CTR1 GATE
CTR 1 AUX
CTR10OUT
CTR1A
CTR1Zz
CTR1B
FREQ OUT

USB-6218 BNC

ni.com

Default Pin Number
2

34

4

35

Signal Name
PFI 1
PFI9
PFI 3
PFI 2
PFI 10
PFI 5
PFI 3
PFI 2
PFI 10
PFI 6

NI-DAQmX



DGND
PO.0 (N}
P.1 (1N}
PO.Z {IN)
F.3 (IN]

DGND
P4 (IN]
P05 (IN]
PG (IN]
PO.7 (IN]

DGND

+5V

DGND

NATIONAL
INSTRUMENTS

USER

-

P10 OUT)

P11 (0UT)

F1.2 [OUT)

P13 (OUT)

D GND

PL4[OUT)

PLE (OUT)

P1E [OUT)

P17 (OUT)

O GND

HEHEEEHEHEHEHEEEEE]

o

A GND

1@@@@@@@@@@@@’@

|\
1

15 2

Al SENSE

NI USB-6218

NI-DAQmX

Floating

Source |

NI-DAQmx Default Terminal Functions

i G{\ Alx+ |
. . Al x—
- GS
Ground- | i
ReSferenced X FS X
OUE L oaypF 5kQ !
! AIGND !

USB-621x Device

PFI Pin Number Counter Function

0 P0.0 CTRO SOURCE (CTROA)
1 PO.1 CTR 0 GATE (CTR0 2)

2 P0.2 CTR1GATE (CTR12)

3 P0.3 CTR 1 SOURCE (CTR1A)
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PFI

10
11

12
13
14
15

PCI/PXI-6220

ni.com

Pin Number
P0.4
P0.5
P0.6
PO.7
P1.0
P1.1
P1.2
P1.3
P1.4
P1.5
P1.6
P1.7

NI-DAQmX

Counter Function
CTROAUX (CTROB)
CTR1AUX(CTR1B)
CTROOUT
CTR10UT

FREQ OUT



AlD(AlD+) |88 )34
Al GND 67 |33
Alg (a1 | |66 |32
Al2(al2+) | |85 31
Al GND g4 | 30
Al11(al3) ||63 |20
Al SENSE 62 |28
A1z (Al4) | |81 ]a7
Al S (Al &) G0 26
Al GND 58 |26
Al1d(ale—) | |58 22
AlTAITH [[57]23
Al GND 56 | 22
NG 55 | 21
MG 24 | 20
[ GO c3 |18
P00 52 (18
P05 5117
D GND 50|18
P02 49 15
PO 48 |14
P03 47 |13
PEI11P23 |46 12
PFlI10vP2.2 45 (11
O GND 44 [ 10
PFI2F1.2 43| 8
FFI 3.3 42 | 8
FFI 4/P1.4 41| 7
PFI13P25 ||40]| B
PRI1sP2T ||3a] s
PFITIP1T a8 | 4
PFlaP2.0 37| 3
0 GND 36| 2
D GND 351

Al 8 (A0}
Al (AL1+)
Al GND
AL10 (Al 2-)
Al 3 (Al 3+)
Al GMD

Al 4 (Al 4+)
Al GMD
AL13 (Al 5-)
ALB (Al 6+)
Al GND
AL15 (Al T-)
NG

NG

NG

P4

D GND

PO

PO.6

O GND

45V

D GND

D GND TERAMINAL 35
PRI G/P1.0

PRI /P11

D GND

5V

O GND

PFISP1.5

PFI&P1.6

D GMD

PFI %P2

PFI12/P2.4

PFI14P2.6

TEAMIMAL &3

M = Mo Connact

CONNECTOR O
(Al 0-15)

©
‘.‘:El TERMIMAL 34
bl — TERMINAL 1
©)

Default NI-DAQmx Counter Terminals

NI-DAQmX

Counter/Timer Sif_;nal Default Pin Number Sif_;nal Name
CTROSRC 37 PFI 8

CTR O GATE 3 PFI9

CTR 0 AUX 45 PFI 10
CTROOUT 2 PFI 12
CTROA 37 PFI 8
CTR0Z 3 PFI9

© National Instruments 203



Counter/Timer Signal
CTROB

CTR1SRC

CTR1 GATE
CTR1AUX
CTR10UT

CTR1A

CTR1Z

CTR1B

FREQ OUT

\®

Default Pin Number
45

42

41

46

40

42

41

46

1

refer to the NI-DAQmx Help.

PCI-6221 (37-Pin)

P01

PO.O
D GND PRZ/P1T
PFI &/P1.5 PFl 5/P1.5
D GND

PFl4/P1.4
PFI3/P13 PF 2/P1.2
D GND

PFI /P11
PF O/P1.0 AD GND
ADD AD1
AD GND NC
A5 (A7) AT (A 7H
Al4 (AI6-) A6 (Al 6+)
Al SENSE AlS (Al 5+)
Al13 (A1 5-) Al2 (Al4-)
Al4 (Al 44

AIGND
Al3 (Al 3H) AL (A13-)
A0 (A1 2-) A2 (Al 24
AIGND Al AL+
AlQAITS) AlB (AlD=)
AlD (Al D+)

MC = No Connect

204  ni.com

Signal Name
PFI 10

PFI 3

PFI 4

PFI 11

PFI 13

PFI 3

PFl 4

PFI 11

PFl 14

NI-DAQmX

Note For more information about default NI-DAQmx counter inputs,



NI-DAQmX

Default NI-DAQmx Counter Terminals

Counter/Timer Signal Default Pin Number Signal Name
CTRO SRC 13 PFI 0
CTR O GATE 32 PFI 1
CTR 0 AUX 33 PFI1 2
CTROOUT 17 PFl 6
CTROA 13 PFI0
CTROZ 32 PFI 1
CTROB 33 PFl1 2
CTR1SRC 15 PFI3
CTR 1 GATE 34 PFl 4
CTR 1 AUX 35 PFI 5
CTR10UT 36 PFI 7
CTR1A 15 PFI 3
CTR1Z 34 PFl1 4
CTR1B 35 PFI 5
FREQ OUT 35 PFI 5
\

Note For more information about default NI-DAQmx counter inputs,
refer to the NI-DAQmx Help.

PCI/PXI-6221 (68-Pin)
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)
AlQ (AL O+) G834 ) [ Al&E (Al 0-)
Al GHD 67 | 33 ]| Al (A1)
AlD (A=) 66 | 32 | | Al GND
Al2 (Al 24) G5 [ 31| Al10{al2-)
Al GMD G4 [ 30| A3 (Al 34
Al11(Al3-) || 63| 29| AlGHND
Al SENSE 62 [ 28| | Al4 (4l 4e)
al1z (A4 [[81] 27 || sl
AlS (Al S+ 60| 26 || Al 13 (Al 5-)
Al GND 50| 25 || AlG (Al B4
Altd (Ale—) || 58|24 || Al GHND
AT (Al T+) 57 [ 23] Al15{AlI7-)
Al GMD 56| 22| ACD
AQ GND 55121 Ao
AD GND 54| 20| NG
D GMND 53|18 Po4
P00 B2 |18 || D GMD
P05 51 |17 || PO.1
D GHND 50| 16| POB
P02 49 | 15| | D GMND
P07 48| 14 || 45V
F0.3 47 |13 || D GND
PFI11/P2.3 46| 12 || D GND
PFEI 10/P2.2 45 | 11 || PFI /P10
D GMND 44 110 || PFI 1/P1.1
FFI2/P1.2 43| 9 || D aMD
FFI3P1.3 42| 8 || +5V
PF1 4/P1.4 41| 7 || opaND
PFI13/P2.5 40| &6 || PRISP1S
PFI15/P2.7 39| 5 || PRIGP1E
PRITIPLT 38| 4 || DGND
PFIA&P2.0 37 3 || prIaPzA
D GMND 36| 2 || PFI12/P2.4
D GMD s PEI 14P25

\‘““"h\/

NG = Mo Connect

COMNMNECTOR O
(Al 0-15)

15

TERMINAL 58 —— TERMIMAL 34

TERMINAL 35 —w— TERMIMNAL 1

Default NI-DAQmx Counter Terminals

NI-DAQmX

Counter/Timer Sif_;nal Default Pin Number Sif_;nal Name
CTROSRC 37 PFI 8

CTR O GATE 3 PFI9

CTR 0 AUX 45 PFI 10
CTROOUT 2 PFl 12
CTROA 37 PFI 8
CTROZ 3 PFI 9

ni.com



NI-DAQmX

Counter/Timer Signal Default Pin Number Signal Name
CTROB 45 PFI 10
CTR1SRC 42 PFI 3
CTR1 GATE 41 PFl 4
CTR1AUX 46 PFI 11
CTR10UT 40 PFI 13
CTR1A 42 PFI 3
CTR1Z 41 PFl 4
CTR1B 46 PFI 11
FREQ OUT 1 PFl 14
g

Note For more information about default NI-DAQmx counter inputs,
refer to the NI-DAQmx Help.

USB-6221 (BNC)
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NI-DAQmX

Default NI-DAQmx Counter Terminals

Counter/Timer Signal Signal Name
CTROSRC PFI 8

208 ni.com



Counter/Timer Signal

CTR O GATE
CTR 0 AUX
CTROOUT
CTROA
CTROZ
CTROB
CTR 1 SRC
CTR 1 GATE
CTR 1 AUX
CTR10UT
CTR1A
CTR1Z
CTR1B
FREQ OUT

\®

USB-6221 (Screw Terminal)

Signal Name
PFI 9
PFI 10
PFI 12
PFI 8
PFI 9
PFI 10
PFI 3
PFl 4
PFI 11
PFI 13
PFI 3
PFl 4
PFI 11
PFl 14

NI-DAQmX

Note For more information about default NI-DAQmx counter inputs,
refer to the NI-DAQmx Help.
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NI-DAQmX

Al (AL 4+ = 81 PFI&P20

Ma o 2 mizaia) oo olBIl of|e2 pemo
AIGND g Al GND Fos 57| &) 83 FFIOP2.1
AT AL 4] |6 ALSTALSE)  pyy 58| ) 84 D GND
AlD{AI1-) B [e ALTEIAIS) gy Pl 85 PFI10/P2 .2
Al GND & Al GND P05 70! IS 8 D GND
Al2(AI24) T ALE(ALEH) g p 711 s 87 PFI11/P23
AL1D (Al 22 & ALTA(ALE-) ooy 72| 88 D GND
Al GND o[ Al GND pRloP1o 73K 50 PFI12/P2.4
ALZ (A1) 10| IS AT AT o e 74| S 80 DO GND
ALTT (A1) 1] B ASIAIT)  ppiama's 76 i 81 PFI13P25
AIGND 12/ |5 Al GND PFIaF13 76| IS 82 DGND
AISENSE 13| NC priap s 77| Il| S| PR 14ar2s
AIGND 14| IS ALGND Prise1s 7s|fS| S|4 DGno
ADO 15| & A eriaris Tol kSl S| o5 PrisP27
ADGND 18| | AQGND pri7p17 so| S-Sl 96 +5V

NC= Connect
Default NI-DAQmx Counter Terminals
Counter/Timer Signal Default Pin Number Signal Name
CTRO SRC 81 PFI 8
CTRO GATE 83 PFI 9
CTROAUX 85 PFI 10
CTROOUT 89 PFl 12
CTROA 81 PFI 8
CTROZ 83 PFI 9
CTROB 85 PFI 10
CTR1SRC 76 PFI 3
CTR1GATE 77 PEl 4
CTR10UT 91 PFI 13
CTR1A 76 PFI 3
CTR1Z 7 PFl 4
CTR1B 87 PFI 11

ni.com



NI-DAQmXx

Counter/Timer Signal

FREQ OUT

PCI/PXI-6224

—

Al QA O+h B | 54 || ALS (A0
Al GRD B [ || AT A1)
Ao e -y [ [eE | ER ] AN
ALZAI2) [ [B5 5] A0 2
&l GND B | 0[] AL (Al 34
ALY Al ey | [ |ee ] aGhD
Al BENSE B7 (78 || A4 (o 44y
AlA2 Al d—) |61 |27 ) A1END
Al G Al G B0 | 36 || Al (Al 5
Al GND G 26 || ALE (A
A1 ey | [ se e A amn
ALT (Al Te) STFE || A5 (AT
Al GND G| 32 || WG
M Ba 21 || WE
Wi B4 (w0 || MG
[ GMD 53 |19 P04
PO 52|16 || DEHD
PO& 61 [17 )] Paa
[ GMD o6 || POS
PD.Z 4% |15 || DGEND
POLT A& | 14 || +BY
P03 47 |15 || DGEHND
PRI1MPza |46 )12 || DEHD
PRIIEEE (45|11 ]|| PRIoPia
O+ GMD A4 10 || PFLPA
PFl2P1.2 4% | 9 O GEHD
PFIaPLa az | a || 45V
PFlaF 4 41| 7 D GHD
PRITHFZES |[40] & PFl &F1.5
PRIEP2F |[Mx] & PRI&P1S
PRI 21T | 4 0 GHE
FFIAFZ0 ar| a || PRP2A
[ GMD i I PFl 12/P2.4.
O GHE M1 PFLI&P2E
k‘"“"--__)
MNE = Mo Connect

TEHMIMAL 58 —

TERMIMAL 34 —-

TERMIMAL 1 —H

TERMIMNAL 35 —

Default Pin Number

93

COMNECTOR O
[0 15

©

7 -

©

GONNECTOR 1
LAl 1631}

Vo)

— TEHMINAL 35

H= TERMINAL 1

H- TERMINAL 34

= TERMIMAL 65

Signal Name
PFI 14
("""-..,__\
PO 1 |36 DGHD
Po2a 2 |3 DGND
P25 5 (a7 || Pasd
[EXey e} 4 [38]] Po.23
po B3| PE]
PO21 B | 40 P28
3 ML T (41| Poan
=5 & |42 [| Po1o
DO GHE B4 PRLIE
POy 10|44 DGHD
P16 11| 45(] Poss
OGN 12 | 48 || Po.2T
O GhHD 1347 (] P11
o5 14148 PLIE
3 ML 15 [ 40 || Pa.wn
FiL 14 16 [ 50| 13 EnD
(k] 17 | 51 P13
D GMO 18| &[] PoB
P12 19 [ 53 || O GHD
U] EAENN
MC 21|56 || NG
1 2| AIGHD
AL AL ES-) |83 ) 5T || Al (A2
Al GEND 2458 Alan (Al 22—
AIFR[ANERL) || 35|50 ) AlGND
ALFD AN || 26 G0 AL21 (Al 21+
Al GRD T T TR
A0 eos || a8 a2 || aisense s
A GO 20| G [ AI2T (Al 18=)
ALTE (AN 1Es) | |30 |54 || AlGHD
ALEG (A1) |31 65 [ Al e (Al 28}
Al (N 32|66 || AIZE (Al 1T-)
AT 817+ || 53 |67 Al GND
Al (A6 || 54 | GO ALTE (AL TE=)
\_.«-"‘”J
MC = No Comnect

Default NI-DAQmx Counter Terminals (Connector 0)

Counter/Timer Signal

CTRO SRC
CTRO GATE
CTROAUX
CTROOUT
CTROA
CTROZ
CTROB
CTR1SRC

Default Pin Number

37
3
45
2
37
3
45
42

Signal Name
PFI 8

PFI19

PFI 10

PFI 12

PFI 8

PFI9

PFI 10

PFI 3
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NI-DAQmXx

Counter/Timer Signal
CTR 1 GATE

CTR 1 AUX
CTR10OUT

CTR1A

CTR1Z

CTR1B

FREQ OUT

@

Default Pin Number
41
46
40
42
41
46

1

refer to the NI-DAQmx Help.

PCI/PXI-6225

(_ﬂ_,,.ﬂ"\
ALGAID+) || ER (34 ALBGAID-)
Al GRD E7 | 33 ALT AT+
A A 1= | ] B | a2 AlGHD
ENCTEN S BT G R TR
Al GO B4 Al3 (Al 3+)
AT AIS (| ER 29 ALGND
Al SEMSE 6 Al (Al 4e]
A2 (- |81 [27]] AlGND
AlS Al S+ G026 (] AR (Al
Al GHD G (26 (] AlG (Al Er)
Al1A A G- [[af2a]] AlGND
AT ATy || ST 23| Alts AT
Al GND S (22 (] A
AT GHD 65 [ 21 A
A0HGEHD G4 (20 [] WE
DG a9 ]| Po.4
PO 52|18 || DGHD
PG G117 ] PO
O G 016 (] PLE
P02 43 [ 15| [END
FOL.7 A5 [ 14 (] +5W
PO 47 [ 13 O GHD
FFI1IP2a || 46] 12 ]| DGHD
BRI 1vPE2 (|45 11 PRI QP
O G A4 [ 10 [] PREPLD
PFl 2P12 45 4 O GHD
PFlaf 3 42| 8 W5y
FFl4F1 4 41| 7 || Dann
FF| 1%F2.5 A0 4 PFISP1.5
PFIIGF2F || 3] 6 PFIG/F1.8
Pl TPLT w8 4 O SHO
FFIBFEQ 7| a || PRIwPzA
O GO Fl 2 PFI12/P2.4
D GHD 1 PRI 14AP2E
\Hh__u

MG = No Cannect

212

ni.com

TERMINAL 44
TERMINAL 34—

COMMECTOR O
(A =16

'
L

TERMIMAL 1 =11

TERMINAL 35

CINMECTOR 1
1Al 16-74)

= TERMIMAL 35
— TERMIFAL 1

= TEHMIMAL 34

= TERMINAL 86

Cir=—/¢}

ALTT (A TT4)
AL TE (Al 70
Al B (Al BS+)
ALBE (Al B8+]
Al TE (A B7-)
ALEE (Al BB}
ALES (Al BS54
AL TZ (Al B4
Al GHD

Al BE (Al BB}
AL G4 (Al 544
Al &1 (Al 53-)
Al B2 (&l B2+)
ALEN A B4
Al 58 (Al 50-)
ALAG (AL AB4]
Al 45 | Al dB+)
ALAT (A 26
AL BE (Al 384]
ALET (A 3T+
Al 44 (Al 3E-)
Al GHD

ALTS (Al 354)
Al (Al B4+
AL AT (A3
ALE (A 224}
Al P Al 254
AL0 (Al 23
AL (AL 214)
A0 Al 204}
ALET (A 18-
AL 1B (Al 184}
ALTT (&1 1T4]
Al 24 (Al 18-

/

g5

EL

a0

41

-1 IR - B R

42

43

a4

4L

4B

a7

ai

44

a1

52

L

55

L7

58

&

a2

a3

a4

85

G

a7

a8

Signal Name

PFI 4
PFI11
PFI 13
PFI 3
PFl 4
PFI 11
PFI 14

AL T (AL T1=)
Al T Al To=)
AL TT (Al 65
Al TE (Al BB
Al BT (Al 67+)
Al T4 (A BE-]
Al T (A 5]
Al B4 (A E4+]
Al GHD

Al B3 (Al 65—
AL B2 (A B4
Al 53 (Al 534)
Al BD (A 52-)
Al B3 (Al B1-)
Al B (Al 500}
A 5T (Al 45
Al G (A 48-)
Al 3G (A D5+
Al (Al 38-)
Al 45 (Al 37—
Al 38 (Al 36+)
Al SENSE 2
Al 43 (A 35
Al47 (Al 34-)
Al (A 33+)
Al dib (Al 82—
Al 31 (Al 23-)
A 23 (A 224)
Al 28 (Al 21-)
Al 20 (A 20-)
A1 (A 15
Al 26 (Al 18-
Al 35 (AL 1T-)
Al 18 (Al 16=]

Note For more information about default NI-DAQmx counter inputs,



NI-DAQmX

Default NI-DAQmx Counter Terminals (Connector 0)

Counter/Timer Signal Default Pin Number Signal Name
CTRO SRC 37 PFI1 8
CTR O GATE 3 PFI9
CTR 0 AUX 45 PFI 10
CTROOUT 2 PFl 12
CTROA 37 PFI1 8
CTROZ 3 PFI 9
CTROB 45 PFI 10
CTR1SRC 42 PFI3
CTR 1 GATE 41 PFl 4
CTR 1 AUX 46 PFI 11
CTR10UT 40 PFI 13
CTR1A 42 PFI3
CTR1Z 41 PFl 4
CTR1B 46 PFl 11
FREQ OUT 1 PFl1 14

USB-6225 (Mass Termination)
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COMMECTOR O (Al 0-15)

f_..f““\ """""" i
AlCHEAL Q4] GE | 34| AlA A0 |
Al GND 67 |aa || ar1ia1a
algiali-) |[ee]az]| alano '
alz(aze) |[es]a1]| A1oqaian 1R ®
Al GND B4 | 30| Al3ial \
a1 jalay | ezl ]| aanD f
Al SENSE G2 [ 28| Al4 (Al 4+ '.I
Al 12 (Al d4=) || &1 |27 || AIGHND J N
Al B[S [[B0]26]| M1aa s T
Al GND 52|25 || AleiAlE i
Al (ale-) |[5e8]24] | AlGHD :
AlT(AIT+) ||57]23]| Ai1siaiT d
Al GND 56|22 || ADO
AD GND 5621 || Ao !
AD GND s4)20| me '
O GND 53] 10|| Poa ood
POO 52 [16|| DGND g
P05 s117|| Pou : p
0 GND 50 16|| Pos I'. a |
P02 45|15 || DaND LBy
Po.7 48 (14| +5V '
PO.a 47 [1a]| Danp
pr11P2a |[ae]12]| DEND
PR iaPze |[as[11]| PRI
0 GND 44 [10|| PFI1#1A
PFl 2P1.2 43| B D GMD
PRl 3P1.3 42| 8 +5Y
PR4P14 |41 7 || Dane T
PFIi%P2E || 40| & || PFI&P.E H
prisP2T |[a=] 5 ]| PRI&mE |/ @
PRITPT  |[38] 4 || DaND —————
PFl 8P2.0 37| 5 || PRIgP2A g
[ GND 36| 2 || PRI12P24
D GHD EE FFl14P2.6 .

k""\--.___‘_‘_\_/ ______________ .

NC = No Connect

COMMECTOR 1 (Al 16-79)

Fremm e ———— r_,.--"""'d_\
.I‘ A1 16 (Al 16+ || B8 | 34 Al 24 (A 16=)
! Al 2B (AI1T+) [[ 67|33 )] ANTAIT4)
Al B (Al 18<) ([ 66 |32 )] ALTE (Al 184]
Al1@al19s) |88 |31 || al27 a0 1e-
Al 2B (Al 20-) 84 | 30 Al 20 (Al 20)
Alzo a2y | a3 20 || Al21 iz
Al22 (Al22+) || 62 |28 Al30 (Al E2-)
Al31(Aal23-) (|61 [27 || al23ial 234
Al40(Al32-) ([ 60 [26 ] Al22 A3+
Alaa sl aas |[5e 25| a4 e
ALz a4y |[5e 24| a3 g aa4
Al43 (al35— |[57 23] alas ey
Al SEMEE 2 36 | 22 Al GND
Al 36 (Al 38+ || 55|21 ]| alas al s
Al45 (Al37-) (|54 [20 )] AI3T Al 37+
Al 46 (Al38<) (|53 [19 ][ Al3aial 384
Alamial30s |52 [18 ]| al47 (a0 3=
A156 (a1 a8=) |51 17 ]| aranial ey
Al ST (Al48=) || 30|18 Al 48 (AL d9)
AlS0 (Al 50+ || 48|15 ]| Alsaial so-)
AlSE (AI51-) || 4814 AlET (Al 514)
A0 (Al B2<) | [ 47|13 ]| Al52 (Al 52+)
AlS3(AlE3+) (|46 [12 )] A8 Al B2
ALER (Al S4=) (|46 (17 ][ Al54 Al B44)
Al B3 (Al B5=) || 44 |10 Al 55 (A B5+)
Al GHD 43| B Al GHD
AlG4 (AlE4+) |[42 | B Al T2 (Al 84-)
AlTI(AIES) |[47| T Al 65 (Al 65+
AlT74 (Ales=) (40| & || AlsEiAl 85+
AlGT (AlGT+) (38 [ 5 || AITEAIET-)
AlTE(AlEE=) |38 4 Al &8 (Al &84
AT ales-) |37 ] 3 || ales e
AlTOAITO |[36] 2 || Al7E (a7
Vo alTaal TS |38 ] 1 || AT
LR \“"-w

Default NI-DAQmx Counter Terminals (Connector 0)

NI-DAQmXx

Counter/Timer Signal

CTRO SRC 37
CTRO GATE 3
CTR O AUX 45
CTROOUT 2
CTROA 37
CTROZ 3
CTROB 45
CTR1SRC 42

ni.com

Default Pin Number

PFI 8
PFI 9
PFI 10
PFI 12
PFI 8
PFI9
PFI 10
PFI 3

Signal Name



NI-DAQmX

Counter/Timer Signal Default Pin Number Signal Name
CTR 1 GATE 41 PFl 4

CTR 1 AUX 46 PFI 11
CTR10OUT 40 PFI 13
CTR1A 42 PFI 3
CTR1Z 41 PFl 4
CTR1B 46 PFl 11

FREQ OUT 1 PFI 14

g

Note For more information about default NI-DAQmx counter inputs,
refer to the NI-DAQmx Help.

USB-6225 Screw Terminal
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ALO (Al 02)
ALT (A 14
A2 (Al 2+
ENE
AL Al 44)
Al GND

AlS (Al 54)
Al G (A 6+
AL T ()74
AL1E (Al 16+) 10
AT (A7) 11
AL 18 (Al 18+) 12

LR RN e P N e R

) G ) ) ) ) ) R ) G ) 1) G L)

Al GND 13
Al SENSE 14
AQ GMND 15
ACD 16

Al 49 (A 49+) 85
AL SO (Al 50+) 66
ALST (Al 51+) BT
AL 52 (Al 52+
Al 53 (Al 53+) &3
Al 54 (Al 544} 7O
Al S5 (Al 55+) 71
Al GND 72
Al &4 (Al B4+) 73
AIES (Al B5+) T4
Al 66 (Al B5+) 75
AIET (Al E7+) 76
Al GE (Al B8+) 7T
AIEO (Al BO+) 78
AITO (Al 70+) 74
ALTT (A T14) 80

2 & ) ) 80 G ) N 8 ) ) ) 6 )

BUEgUBNERREREEzES

A8 (A1 0-)
A9 (Al 1-)
AL10 (Al 2-)

AlTO [Al19+) 33 ;-1
Al 20 (Al 20+) 34/ 6§
Al21 (Al 21+) 35

AL A2z (azey) 36
ALTZ A4} el 3
:II?';&I 5 Al 23 (Al 23+) 38
Al1d(Algm  1S20AI32+) 301 IS
b ar33 Al a4 40| IS
AVISIALTT} )34 (Al 344) 41
AEAINIED Aissmissn 42
I 43
Al 26 (Al 18-) ilzﬁn{gl 36+) i

Al GND
NG

AQ GHND
AQ1

Al 37 (Al 37+) 45
Al 38 (Al 38+) 46
Al 30 (Al 30+) 47
Al 48 (Al 48+) 48

Al 57 (Al 49-)

FO.O o7 [

A58 (A 50-) Lo aa | IS
A5 (AI51-)  poy ga| 5
A6 (M 528-) gy 100| IS
A1 (AIS3-) oo 101 15
e Y 102 1§
AlB3 (Al 55-) e 103 |
Al GND PO.7 104 | I
AITSIAGBS)  prypry 106| S
Al 74IMBE-)  poomi's go7| kS
AITSINGSTY)  prapra 108l S
:Hgm%} PFISP15 10| 9
AToa7 PRBPLE T11|IS
W prarir 2|8

M = Mo Connect

Default NI-DAQmx Counter Terminals

E2R2Z2RURRLER28:

Al 27 (Al 16-)
Al 28 (Al 20-)
Al 29 (Al 21-)
Al 30 (Al 22-)

Al 31 (Al 23-)
Al 40 (Al 32-)
Al 41 (Al 33-)
Al 42 (Al 34-)
Al 43 (Al 35-)
Al 44 (Al 36-)
Al SENSE 2

Al 45 (Al 37-)
Al 46 (Al 38-)
Al 47 (Al 35-)
Al 56 (Al 48-)

PFI 8/P2.0

PFl 9/P2.1

PFI 1022
PFI 11723
PFI 12724
PFI 13725
PFl 14726

PFI 15527

NI-DAQmX

Counter/Timer Signal

Default Pin Number

Signal Name

CTRO SRC
CTRO GATE
CTR O AUX
CTROOUT

ni.com

113
115
117
121

PFI 8
PFI 9
PFI 10
PFI 12



Counter/Timer Signal
CTROA
CTROZ
CTROB
CTR1SRC
CTR 1 GATE
CTR 1 AUX
CTR10OUT
CTR1A
CTR1Z
CTR1B
FREQ OUT

Default Pin Number
113
115
117
108
109
119
123
108
109
119
125

NI-DAQmX

Signal Name
PFI 8
PFI9
PFI 10
PFI 3
PFl 4
PFI 11
PFI 13
PFI 3
PFl 4
PFI 11
PFl 14

> Note For more information about default NI-DAQmx counter inputs,
refer to the NI-DAQmx Help.

PCI/PXI-6229
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)

Aafaa ||es s Ae a0
Al EHD 67 || AT (A1)
TR BB | 27 || AlGMD
Alzal2e |65 ]3| aome
Al GHND B | 0[] ALD (AL S)
ALY (s |[eafee]|] AmahD
Al SENSE SRR
A2 [ d-) |61 (27| manD
Al Al Ge) B | 36 || ALS (ALE)
Al GHD G| s || ALE (A&
Al ja ey || sa|ze || ArGMD
MTa T |57 ||| s
Al GHD BE |22 || ADO
&0 GMD A2 || A0
A0 GND 54 |70 )| MG
[ GO 53|19 PO4
PG B |18 || DEND
P& B 7 FaA
[ G so16)| PoA
PipZ A% |15 || DGHD
POT 4B |14 || aBY
P 47 [13]| DEND
PFFI11FZ3 46 | 12 D GHD
PRIAWFZ2 |45 11 FFLYF1.0
O GRD a4 |10 || PF WP
PFl2P1.2 43| 8 || DEND
PFIAF 5 az| a || +5v
PFI4F1 4 41| 7 || DGND
PFI1MP2E |[d0] & PFl 5F1.5
PRIIEP2T ||ae| & || PRI&PIS
FFITIF.T 3E| 4 O GHD
FFIAFI0 vl a PR &P2
0 GHD a6 | 2 || PRO2P2a
O GHD as| 1 || PRYPE
\-\-\-"""‘--._)
MNC = Mo Connect

TERMINAL 88 —)

TERMIMAL 34 —

TEAMIMAL 1 —

TERMIMAL 35 —)

NI-DAQmXx

."“"‘-\-..___“
POL30 1 [as]| DaND
B2 Z 138 || DGHD
P25 3 |37 Po.2d
o - O GHND AEIRE
T T P2z 5 |3 || Poat
Eg EE PO21 6 40| pops
EE z; D GND 7|41 Pd2n
g §— 5y s |42|| Po1a
b O GHD |43 P16
@ @ BT 10 | 44 | [ O GHD
FO6E 11 | 45 Po.26
i ||| [t TERMINAL 25 DGND 12]446)) Paa?
RS (o
[ ML i5 |40 || Pa.o
Fo. 14 16 | 50 O GHD
Pog 17 (51| poaa
OGN 1a |52 || Poe
FOAZ 19 |53 || oanD
MG 20|54 A0 GHD
B TERMIMAL 24 P03 E1[S5f( ACGND
hO2 22 | &6 Al GHD
|‘M_ b TERMIMAL 88 &) 5q w3 || #8 57 ([ m123 el eae)
@ Al GO 24|58 A3 (A 23]
AlER QAR || 35|50 )| AIGHD
= azaqery |26 (s ]| aizoeng
Al GEMD i R e
wzopa 2o [|2alaz|| msenses
Al iGN 20 |G| AL2T (Al 18-}
aneia e |[zalsa]| sicun
Al 7 (Al 18- 31 |85 AlL1B (Al 2B=)
Al GO 52| a8 Al 25 (AL1T-)
w7 rs | [saler]| maue
TR IE N R R
x_.ﬁ-"'";)

NG = No Connact

Default NI-DAQmx Counter Terminals (Connector 0)

Counter/Timer Si{-_;nal Default Pin Number Signal Name
CTROSRC 37 PFI 8
CTR O GATE 3 PFI9
CTR 0 AUX 45 PFI 10
CTROOUT 2 PFI 12
CTROA 37 PFI 8
CTROZ 3 PFI9
CTROB 45 PFI 10
CTR1SRC 42 PFI 3
CTR1GATE 41 PFl 4
CTR 1 AUX 46 PFI 11
CTR10UT 40 PFI 13
ni.com



NI-DAQmX

Counter/Timer Signal Default Pin Number Signal Name
CTR1A 42 PFI 3
CTR1Z 41 PFl 4
CTR1B 46 PFI 11

FREQ OUT 1 PFl 14

> Note For more information about default NI-DAQmx counter inputs,
refer to the NI-DAQmx Help.

USB-6229 BNC
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NI-DAQmX

Default NI-DAQmx Counter Terminals

Counter/Timer Signal Signal Name
CTROSRC PFI 8

220 ni.com



Counter/Timer Signal

CTR O GATE
CTR 0 AUX
CTROOUT
CTROA
CTROZ
CTROB
CTR 1 SRC
CTR 1 GATE
CTR 1 AUX
CTR10UT
CTR1A
CTR1Z
CTR1B
FREQ OUT

\®

USB-6229 Screw Terminal

Signal Name
PFI 9
PFI 10
PFI 12
PFI 8
PFI 9
PFI 10
PFI 3
PFl 4
PFI 11
PFI 13
PFI 3
PFl 4
PFI 11
PFl 14

NI-DAQmX

Note For more information about default NI-DAQmx counter inputs,
refer to the NI-DAQmx Help.
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Al 0 (Al 0+)
Al B (A 0-)
Al GND

Al AL+
AlD (A1)
Al GND

Al 2 (Al 2+)
A0 (Al 2-)
Al GND o
Al 3 (Al 3+ 10
Al11 (A3 11
Al GND 12
AlSENSE 13
Al GND 14
AD D 15
AQ GND 16

1
2
3
4
5
&
v
]

PO.O
PO.1
PO.2
P03
PO.4
P0.5
P0G
PO.7
PFIOFP1.0
PFI1/P1.1
PFI2/P1.2
PFI1 3P1.3
PFI 4/P1.4
PFI 5P1.5
PFI &P1.6
PFI7P1.7

)

e G G G G A G G R G G @ R 5 &

FREERZEBEC8REBRAE

Al 4 (Al 4+)
Al12 (Al 4-)
Al GND

Al S (Al 5+)
Al 13 (Al 5-)
Al GND

Al B (Al B+)
Al 14 (Al &)
Al GND

Al T (A T+)
Al15 (AT}
Al GND

PFI8/P2.0
D GHD
PFI9/P2.1
D GHD
PFl10/P22
D GHD
PFI11/P23
D GHD
PFl12/P2 4
D GHD
PFl1a/P25
D GHND
PFl14/P2.6
D GHND
PFI15/P27
+5Y

AlSENSE2 45
Al GMD 46
AD 2 47

AL16 (Al 16+) 33[ S ;g
Al 24 (A1 16-) 34 | IS o
AMIGND 35| [ =
AIT (A117+) 35 | IS o
A1 25 (A1 17-) 97| IS =
Al GHD a8 '\:'. g
AL1E (A1184) 39| [ =
Al 26 (Al 18-) 40 9; 57
Al GND 41 S o
Al19 (Al 19+) 42 s g
AI27 (Al 19-) 43| [ -
Al GHD 44 s

AQGND 48

MWC = No Connact

Default NI-DAQmx Counter Terminals

Al 20 (Al 20+)
Al 28 (Al 20-)
Al GND

Al 21 (Al 214)
Al 28 (Al 21-)
Al GND

Al 22 (Al 22+)
Al 30 (Al 22-)
Al GND

Al 23 (Al 23+)
Al 31 (Al 25-)
Al GND

NG

Al GND

AD 3

AO GND

P24
D GND
FO.25
D GND
FO.26
D GND
Po.27
D GND
Fo.28
D GND
FO.23
D GHND
P0.30
D GHND
P03
D GHND

NI-DAQmX

Counter/Timer Signal

Default Pin Number

Signal Name

CTRO SRC
CTRO GATE
CTR O AUX
CTROOUT

ni.com

81
83
85
89

PFI 8
PFI 9
PFI 10
PFI 12



NI-DAQmX

Counter/Timer Signal Default Pin Number Signal Name
CTROA 81 oFl 8
CTROZ 83 I
CTROB 85 PFI 10
CTR1SRC 76 PFI3
CTR 1 GATE 77 PFI4
CTR 1 AUX 87 PRI 11
CTR10OUT 91 PFI 13
CTR1A 76 oF| 3
CTR1Z 77 oFI 4
CIRLE 87 PFI 11
FREQ OUT 93 PFl 14
PCI/PXI-6230

)
w1 e
i: gr{j:ln - ; 3 || AT (Al 1+4)
Al 2 (Al 24) 23 ; ﬂg LAEI. 2-)
AR 2976 || A o 34
Al GND 25 o |
- 268 || nc
AD GND 27 o | he s
:gz Eg 1? ::EGND
AD GND 0 51| e
EE. 1/P0.1 (Input) :; 12 EF[;:’E‘J-Q{IHM}
or1 4P (o |[oa] 12 | PFL3P03 G
s :Ionfnu;],.t} = 17} [P P10 (Outpu
PFI&P1.2 (Output) 1197 1957 | bRl aiP1.3 (Output)

k\\/

NG = Mo Connect
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Default NI-DAQmx Counter Terminals

Counter/Timer Signal

CTRO SRC
CTR 0 GATE
CTR 0 AUX
CTROOUT
CTROA
CTROZ
CTROB
CTR 1 SRC
CTR 1 GATE
CTR 1 AUX
CTR10UT
CTR1A
CTR1Z
CTR1B
FREQ OUT

PCI/PXI-6232

ni.com

Default Pin Number
13
32
33
17
13
32
33
15
34
35
36
15
34
35
37

Signal Name
PFI O
PFI 1
PFI1 2
PFl 6
PFI O
PFI 1
PFl1 2
PFI 3
PFl 4
PFI 5
PFI7
PFI 3
PFl1 4
PFI 5
PFI 8

NI-DAQmX



)

Al B (Al 0=)

Al (Al 1+)

Al2 (Al 2+)

Al 11 (Al 3-)

Al GND

Al 12 (Al 4-)

Al S (Al 54)

AlG (Al 6+)

AL T (Al 7+)

AD POWER SUPPLY
ADD

AD GND

FPFI /P01 (Input)
PFl 2/P0.2 (Input)
PFl 4/P0.4 (Input)
P1NVCC

PFI 7/P1.1 (Output)
PFI9/P1.3 (Output)

BIB|REE

GO | = [ | R | e | G | B | =

W+
L41]

L

=
o

—h
—_

ey
4+

-t
w

=t
Y

=
tn

=y
m

—
==l

-y
€

SEAE R EE IR

=k
owr

—

Al 0 (Al 0+)

Al 9 (Al 1-)

Al GND

Al 10 (A 2-)

Al 3 (Al 3+)

Al 4 (Al 4+)

Al 13 (Al 5-)

NG

Al 14 (Al 6-)

Al 15 (Al 7-)

NG

AD 1

PFI Q/P0.0 (Input)
PO.GND

PFI 3/P0.3 (Input)
PFI 5/P0.5 (Input)
PFI 8/P1.0 (Output)
PFI 8/P1.2 (Output)
P1.GND

NG = Mo Connect

Default NI-DAQmx Counter Terminals

NI-DAQmX

Counter/Timer Signal Default Pin Number Signal Name
CTROSRC 13 PFI 0
CTR O GATE 32 PFI 1
CTR 0 AUX 33 PFI 2
CTROOUT 17 PFI 6
CTROA 13 PFIO
CTROZ 32 PFI 1
CTROB 33 PFI 2
CTR1SRC 15 PFI3
CTR1GATE 34 PFl 4
CTR 1 AUX 16 PFI 5
CTR10UT 36 PFI 7
CTR1A 15 PFI 3
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NI-DAQmX

Counter/Timer Signal Default Pin Number Signal Name
CTR1Zz 34 PFI 4
CTR1B 16 PFI5
FREQ OUT 18 PFI 8

\®

refer to the NI-DAQmx Help.

PCI/PXI-6233
— )
A8 (Al 0-) 20| ;
Al (Al 1) 21—
Al 2 (Al 2+) 22|
Al 11 (Al 3-) Bl
Al GND 24
AL12 (Al 4-) 25 | S
Al5 (Al 54) 26|
Al G (Al 6+) ES
ALT (Al 7+) Elpr
AO POWER SUPPLY |28 |-
AC O 30
AO GND ETk
PEI1/PO.1 (nput) | [ 32 12
PFI 2/P0.2 (Input) 33|
PFI4P0.4 (nput) | (34>
F1.GND ]
PFI 7/P1.1 (Output) || 36| 1;
PFI 9F1.3 (Output) | 37 | o

Al O (Al 0+)

Al G (Al 1-)

Al GND

Al 10 (Al 2-)

Al 3 (Al 3+)

Al 4 (Al 4+)

Al 13 (Al 5-)

NG

Al 14 (Al 6-)

Al 15 (Al 7=)

MC

AO1

PFI QP00 (Input)
PO.GND
PFI3/P0.3 (Input)
PFI 5/P0.5 (Input)
PFI&/P1.0 (Output)
PFI 8/P1.2 (Output)
P1.VCC

MG = Mo Connect

Default NI-DAQmx Counter Terminals

Note For more information about default NI-DAQmx counter inputs,

Counter/Timer Signal Default Pin Number Signal Name
CTROSRC 13 PFIO
CTR O GATE 32 PFI 1
CTR 0 AUX 33 PFI 2
CTROOUT 17 PFI 6

ni.com



Counter/Timer Signal
CTROA
CTROZ
CTROB
CTR1SRC
CTR 1 GATE
CTR 1 AUX
CTR10OUT
CTR1A
CTR1Z
CTR1B
FREQ OUT

Default Pin Number
13
32
33
15
34
16
36
15
34
16
18

NI-DAQmX

Signal Name

PFIO
PFI'1
PFI 2
PFI 3
PFl 4
PFI'5
PFI7
PFI 3
PFl 4
PFI'5
PFI 8

> Note For more information about default NI-DAQmx counter inputs,
refer to the NI-DAQmx Help.

PCI/PXI-6236
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\

Al O+/CAL+ 20 12
Al - 21—
Al GND 22
Al 24 23—
Al 3 24—
Al GND 25 =
ACD 26 A
AQ GND 27
NG 28 10
AD 2 29
AO GND 30 |
M a1 3
PFI 1/P0.1 {Input) 32
PFI 2/P0.2 (Input) Eclprs
PFI 4/P0.4 (Input) 3
PFI 5/P0.5 (Input) 35
PFI 7/P1.1 (Output) | |36 |-
PFI 8/P1.2 (Output) | [37 |-

—

Al 0=

Al GND

Al 1+

Al 2-

Al GND

Al 3+

AD GND

CAL-

A

AD GND

MC

AD 3

FFI /F0.0 {Input)
0 GHND

PFI 3/P0.3 (Input)
0 GND

PFI &/P1.0 {Output)
0 GMND

PFI 9/P1.3 (Output)

MG = Mo Connect

Default NI-DAQmx Counter Terminals

NI-DAQmX

Counter/Timer Signal Default Pin Number Signal Name
CTRO SRC 13 PFIO
CTR O GATE 32 PFI'1
CTR 0 AUX 33 PFI 2
CTROOUT 17 PFI 6
CTROA 13 PFIO
CTROZ 32 PFI'1
CTROB 33 PFI 2
CTR1SRC 15 PFI 3
CTR 1 GATE 34 PFl 4
CTR1AUX 35 PFI5
CTR10OUT 36 PFIT
CTR1A 34 PFI3
ni.com



NI-DAQmX

Counter/Timer Signal Default Pin Number Signal Name
CTR1Zz 41 PFI 4
CTR1B 35 PFI5
FREQ OUT 37 PFI 8

\®

Note For more information about default NI-DAQmx counter inputs,
refer to the NI-DAQmx Help.

— 1 || Al 0+/CAL+
2
- £ P
.
— 3 || AlGND
Al 24 E ; NS
Al 3— 53
Al GND En Z ::T
e | +
— 2557 s
Al 5+ 56 5 AL
Al 7+ B v
AD POWER SUPPLY| | 28 | 71 ne
ACD a0
AD GND 31 | 12 (] AO 1
=1 13| | PFI 0/PO.0 {Input)
FFI1/P0.1 {Input) 32 | 1| po.gnD
FFI 2/P0.2 (Input) 33 -
15 | | PFI 3/P0.3 (Input)
PF1 4/P0.4 (Input) 34
P1NVCE E 16 | | PFI &/PO.5 (Input)
' — PFI &/P1.
PFI 7/P1.1 (Output) | | 36 6/P1.0 (Output)
PFI9/P1.3 (Output) || 37 o | P 8/P1:2 (Outeuy
(Bl = 9] | P1.GND

— )

MG = No Connact

Default NI-DAQmx Counter Terminals

Counter/Timer Signal Default Pin Number Signal Name
CTROSRC 13 PFI O
CTR O GATE 32 PFI 1
CTR 0 AUX 33 PFI 2
CTROOUT 17 PFI 6
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NI-DAQmX

Counter/Timer Signal Default Pin Number Signal Name
CTROA 13 PFI O
CTROZ 32 PFI 1
CTROB 33 PFI 2
CTR1SRC 15 PFI 3
CTR 1 GATE 34 PFl 4
CTR 1 AUX 16 PFI 5
CTR10UT 36 PFI7
CTR1A 15 PFI 3
CTR1Z 34 PFl 4
CTR1B 16 PFI 5
FREQ OUT 18 PFI 8

> Note For more information about default NI-DAQmx counter inputs,
refer to the NI-DAQmx Help.

PCI/PXI-6239
N

Al O— 20 %
Al 14+ 21—
Al 2+ 22 %
Al 33— 23—
Al GND 24 S |
Al 4= 25 i
Al 5+ 26 %
Al B+ 27 —
Al T+ 28 %
AQ POWER SUPPLY | | 29 ETN
AQ D 30 E
AQD GND 31 F
PFI 1/P0.1 (Input) 82 |-
PFI 2/P0.2 (Input) 33 —
PFI 4/P0.4 (Input) 34 %
F1.GND 35—
PFI 7/P1.1 (Output) 36 |
PFI 9/P1.3 (Qutput) a7 %

4

Al 0+CAL+

Al 1—

Al GND

Al 2—

Al 3+

Al 4+

Al 5—

CAL-

Al 6-

Al 7—

MNC

A

PFI O/PO.0 (Input)
PO.GND

PF1 3/P0.3 (Input)
PFI 5/P0.5 (Input)
PFI &P1.0 {Qutput)
PFI&P1.2 (Qulput)
P1.VCC

MNC = No Connect

ni.com



NI-DAQmX

Default NI-DAQmx Counter Terminals

Counter/Timer Signal Default Pin Number Signal Name
CTRO SRC 13 PFI 0
CTR O GATE 32 PFI 1
CTR 0 AUX 33 PFI1 2
CTROOUT 17 PFl 6
CTROA 13 PFI0
CTROZ 32 PFI 1
CTROB 33 PFl1 2
CTR1SRC 15 PFI3
CTR 1 GATE 34 PFl 4
CTR 1 AUX 16 PFI 5
CTR10UT 36 PFI 7
CTR1A 15 PFI 3
CTR1Z 34 PFl1 4
CTR1B 16 PFI 5
FREQ OUT 18 PFI1 8
\

Note For more information about default NI-DAQmx counter inputs,
refer to the NI-DAQmx Help.

PCI/PXI-6250
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)

ALO A Oe) ]
Al GND L
AlG (Al 1-) L]
Al 2 (Al 24) 83
Al GHD 54
Al 11 (Al 3=) || 83
Al SENSE &2
Al 12 (Al d-) || &1
Al 5 (Al 5+) &0
Al GHD 58
Al 14 (Al &<} || 58
AlT (Al Te) 57
Al GHD 5
HC 55
MC 54
D GHD 53
PO.O 52
P08 51
O END 50
PD.2 49
PO.7 48
PO.3 47
PRI 11/P2.3 48
PF1 10F2.2 43
O GHD 44
PFl 2P1.2 43
PF1 3P1.3 42
PRI 4P1.4 41
PFI13P2E A0
PF1 16PF2.T a8
PFITP1.T 34
FFl &F2.0 37
D GHD 35
D GND 35

—fa|e|o|al|=l=|g 2|68 e w656 | @) 8|2 BB )R B|S5 R B 8288 E

Al B (A 0]
Al Al 1+)
Al GND
AlD (Al 2=)
Al 3 (Al 3+)
Al GND

Al 4 (Al 44}
Al GND
Al13 (Al 5=
Al B (Al E+)
Al GND
A5 (Al T-)
NC

MG

APFI O

P

O GHD

Pout

Fo.8

D G
+E5Y

0O GHD

D GHD

FFl WF1.0
FFl1/F1.1
D GMD
+5Y

D GHD

PFl &'F1.5
PFlI&'P1.&
O GHD
FFlaiF2 .1
FFl12/P2.4
FFI14/P2 6

MC = Mo Connact

TERMINAL 68 —+ﬁ'ﬂr—

TERMIMAL 35 —itf‘jf—

CONMECTOR O
(Al C-16)

©)

©

TERMINAL 34

TERMIMAL A

Default NI-DAQmx Counter Terminals

NI-DAQmXx

Counter/Timer Signal

CTROSRC
CTRO GATE
CTR O AUX
CTROOUT
CTROA
CTROZ
CTROB
CTR1SRC
CTR 1 GATE

ni.com

Default Pin Number

37
3
45
2
37
3
45
42
41

Signal Name

PFI 8
PFI9
PFI 10
PFI 12
PFI 8
PFI9
PFI 10
PFI 3
PFl 4



NI-DAQmX

Counter/Timer Signal Default Pin Number Signal Name
CTR 1 AUX 46 PFI 11
CTR10UT 40 PFI 13
CTR1A 42 PFI 3
CTR1Zz 41 PFl 4
CTR1B 46 PFI 11

FREQ OUT 1 PFI 14

\®

PCI/PCle/PXI/PXle-6251

MO (A O
Al GND
A3 (A1)
Al 2 (Al 24)
Al GHD

Al 11 (AL =)
Al SENSE
Al 12 Al 4=}
Al 5 (Al 5+)
Al GHD

Al 14 (Al B-)
AL T (A1 T+)
Al GND

AQ GHND
AD GHD

D GHD
P00

P05

o GND
PD.2

P07

PO.3

PFI 1/P2.3
PFI10/P2.2
O GHO

PFl 2P1.2
PFI3P13
PFI 4/P1.4
PFI1&PES
PRI BPET
PFI7P1T
FFIBP20
0 GND

D GHD

R B R B B B B E B R E EE R E

AR (Al O=)
Al (Al 14
Al GND
Al1D (Al 2-)
A3 AL+
Al GO

Al 4 (Al 44}
Al GND
AL13 (Al B)
Al B (Al &)
Al GHND
AL1S (AL T=)
ADD

A

APFI O

Piog

O GHD

P

Fo.6

D G
+B5Y

D G

D GHD

PFI &P1.0
FFI1/F1 1

D GMD

+5Y

D G

PFl &P1.5
FFl &F1 8
D GO
FFl3/'F2.1
FFl12/P2.4
FFl14/F2.6

CONNECTOR O
(Al 0-16)

)

TERMIMAL &8 —1‘:1}— TERMIMNAL 34

TERMINAL 35 ——feiciei—— TERMINAL 1
\_,-’@

Note For more information about default NI-DAQmx counter inputs,
refer to the NI-DAQmx Help.
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Default NI-DAQmx Counter Terminals

Counter/Timer Signal

CTRO SRC
CTR 0 GATE
CTR 0 AUX
CTROOUT
CTROA
CTROZ
CTROB
CTR 1 SRC
CTR 1 GATE
CTR 1 AUX
CTR10UT
CTR1A
CTR1Z
CTR1B
FREQ OUT

@

Default Pin Number
37
3
45
2
37
3
45
42
41
46
40
42
41
46
1

refer to the NI-DAQmx Help.

USB-6251 BNC

ni.com

NI-DAQmX

Signal Name
PFI 8
PFI9
PFI 10
PFl 12
PFI 8
PFI 9
PFI 10
PFI 3
PFl 4
PFI 11
PFI 13
PFI 3
PFl1 4
PFl 11
PFl1 14

Note For more information about default NI-DAQmx counter inputs,



NI-DAQmX

NI UEB-8251
B "i.‘i“ 16-bit. 125 MG

O ulthunction WO with
Comelmed Dighal 140 for USE

remaemmee O

Inil=
|l ] &
&
[ ] e

s

[T | &5

[Nl
[ | e
[ [ e
[ | &

TN

[T | %3
R [l | s

! e : : ([ ]
@%ﬁm-; ¢ e
uﬁmi IIEﬂIE

Default NI-DAQmx Counter Terminals

Counter/Timer Signal Signal Name
CTROSRC PFI 8
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Counter/Timer Signal

CTR O GATE
CTR 0 AUX
CTROOUT
CTROA
CTROZ
CTROB
CTR 1 SRC
CTR 1 GATE
CTR 1 AUX
CTR10UT
CTR1A
CTR1Z
CTR1B
FREQ OUT

\®

USB-6251 Mass Termination

ni.com

Signal Name
PFI 9
PFI 10
PFI 12
PFI 8
PFI 9
PFI 10
PFI 3
PFl 4
PFI 11
PFI 13
PFI 3
PFl 4
PFI 11
PFI 14

NI-DAQmX

Note For more information about default NI-DAQmx counter inputs,
refer to the NI-DAQmx Help.



NI-DAQmX

CONNECTOR 0 (Al 0-15)

"

AlD(AlOs) |80 ]34]| AlEAID-) H

Al GHD 67 | 53 || Al1ial1+) y

alaal = ||es|s2|| AlGHD v

azigies) |[es|s || oz L f ®
Al GND a4 [30]]| alzaas |

Al (Al | [eaza ]| alaun '
Al SENSE 82 [2a ]| alajalas) f _ﬁ
A1z iala-) |81 |27 ]| alaMD 5
Alsial s ||| al1ziaisy 4

Al GO B9 |25 || A& (Al G+

AlldjAle<) || 58| 24| Al GND

AT T | [s7 ]| as e .

Al GND 6|2z || Do i

AD GND 552 | Ao b

A GND 54 |20 || AFFIQ H

D GHE 53 1a || Poa |

PO 52|18 | paND !

FO.5 51 (17| | Pon '

D END sa1e|| PoE ‘I a
P2 49[15]| e [ e
PO.T a3 |14 ]| +aW

FO.3 47 (13| | DGND

FRI1P2A || 46[12]| DaND

PFFI10Pe.2 a5 (1 PR QP10

D END a4 12| PRAIWPIA

pRiaPi2 ||aafa || oano

prIaFa ||az]a || 4sw %
PFlaPi4 |[41] 7 || oauo | I
FFl1aP25 40| & PFI 58P1.5 E u
PFI1&P2T ||29) 5 || PR&PIE )/ ®
FRITFT ||2a] 4 || DEND e
priaPzo ||ar| a || prares ;

0 GHND | 2 || PR1EPRY .-'r

0 GND 5|1 || pR1aPas i

Default NI-DAQmx Counter Terminals

Counter/Timer Signal Default Pin Number Signal Name
CTROSRC 37 PFI 8

CTR O GATE 3 PFI9

CTR 0 AUX 45 PFI 10
CTROOUT 2 PFI 12
CTROA 37 PFI 8
CTROZ 3 PFI9
CTROB 45 PFI 10
CTR1SRC 42 PFI3
CTR1GATE 41 PFl 4
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NI-DAQmX

Counter/Timer Signal

Default Pin Number

Signal Name

CTR1AUX 46 PFl 11
CTR10OUT 40 PFI 13
CTR1A 42 PFI 3
CTR1z 41 PFl 4
CTR1B 46 PFI 11
FREQ OUT 1 PFl 14
USB-6251 Screw Terminal

= Sl 17 Al4 (Al 44) = 81 PFl&P20
meie) IR gleanae 29 SIRT e oo
Alghp 3| g PO.2 ) P2.1
AT (AI1+) 4] | AISIAISEY. by 5 L 84 DGND
AlD(Al1-}) 5 l:"l ALT3 (Al S) BO.4 l:{ 85 PFI 1viP2.2
AlGND B |6 Al GND PO.5 5 9 DGND
AlZ(AlZe) T E Al G (Al 6+) POE :{ 87 PFlI 11723
AL10 {81 2-) 8| |53 e de o ) 8 DGND
Al GND a :@ Al G BEl 0/R1.0 F;f- 89 PFl 12724
oy ol | Sfa Az FORS T Sfrepate
A1 (A1311| (S AT pRiapis 75| 19 % Do
Al GMD 12 S' iF‘I{:I"IUJ PFI 313 E‘ a3 FFEl 142 6
AlSENSE 13| S AR PFIaP14 77| () o Do
Al GMD 14 El iD 1 PFI &/F1.5 E\: a5 FFl 1552 T
ADD 15| |53 PFI &6/P1.6 ) :
AOGND 185 ADGHD PRITP17 20| 1S %6 +5V
Default NI-DAQmx Counter Terminals
Counter/Timer Signal Default Pin Number Signal Name
CTROSRC 81 PFI 8
CTR O GATE 83 PFI19
CTR 0 AUX 85 PFI 10
CTROOUT 89 PFI 12
CTROA 81 PFI 8
CTROZ 83 PFI 9

ni.com



NI-DAQmXx

Counter/Timer Signal

Al A0
AT AT
Al GHD
AT AL 2=
Al A2+
AlGHD
Al [ 44)
Al GND
A2 ALE=)
Al A e
Al GND
A5 (AT

PO.E

OF GHID
+BY

O GHD

I3 NG
PFOP G
FF1P1
O GHD
+5 W

Ot GHID
PF &'P1.6
PFI&'P1.6
I3 NG
PR P2
PR 12P24

CTROB
CTR1SRC
CTR1GATE
CTR 1 AUX
CTR10UT
CTR1A
CTR1Z
CTR1B
FREQ OUT
,--"ﬂ

Alfgmiey |68 ]2
Al BN T ES
Algial 1=y |[68]32
AlR (A2 |65 ] 31
Al GHD 64 | 30
CRENETE: SN | Fe]
Al SENSE EZ | 28
AlTZ (A4 |61 |27
ALE A B i | 26
Al GND 1S
ALTA (ALE—) || 58|24
Al T (A&l T+ 57|23
Al GHD B | 22
HE ] EL
NE: 54 |20
O GND 5318
PO B 16
PoLE &1 [ 17
i1 G 50| 16
P2 A% [ 15
Pa.7 A | 14
Po.a a7 |12
PRI1F2E | [aa] 12
PF11P2.2 a5 | 11
0 GRO a4 | 1
PFI2/P12 LR
PFIaP.3 az| B
FFI4F1.4 a7
PFI1AP2E 40| &
PFR&P2T |[ax] &
PFITIP.T ag| 4
PFFI&FZ.0 3|3
D GHO |2
D GhD aa| 1

—

PF14PLE

MC = No Connect

:
:

TERMIMAL 68
TERMIMAL 24 —

TEHMINAL 1 —
TERMIMAL 35

Default Pin Number

85
76
7
87
91
76
7
87
93

[A10-15)

CONMECTOR 1
YRR

= TERMINAL 35
— TERMINAL 1

L TERMINAL 34
- TERMINAL &4

P
Poze
P25
DN
Po22
Paz2
[ N
+5W
(el
POAT
PaE
[ GND
O GND
+5Y
O GHD
P14
Rk
OGEND
Pa.tz
APFL1
M
BIC

AL (A28
A G
AL22 (M 22+)
AL2E A2
Al GHND
A0 [ 204
Al GMD
ALTE (A8
AL (A 1B
AL G
AT AT
Al2d (Al 18-

)

b

K

&

Lo |~ | @ oohr | i | GO | RS =
I
5|&

5
=3

o
oy
o

=
I
=

I
[

N
&
m

@
=
==

=
M
[

=1k

HE EEEEEEE B R EE R EEEE

|88

\

Signal Name

PFI 10
PFI3
PFl 4
PFI 11
PFI 13
PFI 3
PFI 4
PFI 11
PFI 14

OGO
DGO

Po.24

P25

PO

Pa.2G

Pa.2o

Po.1%

POAE

O GrD

Pa:2s

P27

PO

P16

Pa.10

0 EMn

P3G

PO

O GO

HE:

HC

Al GND

A2 A 230
A130 &l 22—
Al GHD

Al2T Al 21+)
Al 28 Al 20-}
Al SENSE 2
Al 2T (Al 15—}
Al GHD

Al VB A28
AL PS (A1 1T-)
Al GHD

Al 16 {&l 16+)

MG = Mo Connecl

© National Instruments 239



240

NI-DAQmX

Default NI-DAQmx Counter Terminals (Connector 0)

Counter/Timer Signal

CTRO SRC
CTR 0 GATE
CTR 0 AUX
CTROOUT
CTROA
CTROZ
CTROB
CTR 1 SRC
CTR 1 GATE
CTR 1 AUX
CTR10UT
CTR1A
CTR1Z
CTR1B
FREQ OUT

@

Default Pin Number
37
3
45
2
37
3
45
42
41
46
40
42
41
46
1

refer to the NI-DAQmx Help.

PCI/PXI-6255

ni.com

Signal Name
PFI 8
PFI9
PFI 10
PFl 12
PFI 8
PFI 9
PFI 10
PFI 3
PFl 4
PFI 11
PFI 13
PFI 3
PFl 4
PFl 11
PFl1 14

Note For more information about default NI-DAQmx counter inputs,



ALG (A1) G| 2| | ALE A=)
Al GHD G ||| ALY (A1)
alapal -y || 6ea |32 || AlGHD
ALZAL 24 || 6530 )| AL TRGAIE-)
Al GHD Bl [0 [ ] AL AL
ALY AL} || B3 a6 || AlGHD
Al SEMSE E2 | 76 || Al (Al 44
A2 AN 4} | [ 61 |27 || Al GHD
Al G (A Brh B0 [ 26 | ] Al 1G4ALS-)
Al GHD B[ 26 [ ALE(ALE+
Al 1A AL G-} || Ba 24 || AlGND
AT (AIT+p |57 (23| AL1S AT
Al GHD 56|22 || ADQ
A0 GHD B (21 [ A1
A0 GHD G4 |20 || APRIG
[ GND 5316 || P04
FOO 57 [18 || D GND
FO5 5117 || P
O G B[ 16 || PG
o2 45 [ 15 || O GHD
POT 43|14 ] B
F3 AT [ 15 || OGHD
PFI11/P23 4G |12 || B GND
PRI IvP22 || 45]11 )| PRIGPLD
O GG 44 (10| PRPELA
PRI 312 43| 8 [+ GHD
FFI3#F1.3 42| B[] +BW
PFl 4F1.4 41| 7 [ GHD
PRl 1xP2s (| 40] & || PRI&PLS
PRIEP2T ||oa| 5 || PRI&PIE
FFIT#1T |4 || DGND
FFl 8F2.0 373 || PRIP2
O GHE WG| 2 PRI 12P24
D GhD 3|1 || PRI1aPE
k-\_\_‘_‘-\-\-‘-‘_)
MG = Mo Connect

TERAMINAL 68
TEAMINAL 24 —

TERMINAL 1 —f

TEHMINAL 35

[#l 0= 15
COMMECTOR 1

CONMECTOR &

|

=02

CIr=

A1 16-T8)

— TERAMINAL 35

— TERMINAL 1

= TERMINAL 34

= TEAMINAL 63

ALTL A T14)
Al 78 (Al TO-)
Al ED [AD D)
Al G A Bl
Al TS (A BT-)
Al B8 (Al B854}
Al BS Al ES4+)
Al T2 (Al B4}
Al GND

AL S (Al BE. )
Al G4 A1 544}
Al B A 53]
Al B2 (Al B2+)
AlBT (AIB1+)
Al B8 Al Bi0-)
Al 49 (Al 494}
AL AR (A 4B+ )
Al 47 (A 33—}
Al 3 Al 384 )
Al BT (A1 ET+)
Al A4 A 6]
Al GHD

Al 35 (A M)
AL B A3 )
Al 44 A1)
Al 32 (A 32+
Al ZD (A ER+ )
Al 30 (Al 22
ALZT AL 214
Al PO A1 P04}
Al 27 (Al 15-]
R EELTRTEY
AR EETTE FAY
Al 24 (Al 16-)

B S

4

AR A A BN R B

A2

44

44

47

44

=1

52

24

R E L E B E

B EAEY B B B B B B B B Y

\

Al TR Al T1-)
AT (A TO
ALTT () B0}
A T8 ) BB}
ALGT (A AT+
Al 74 (A BB
AT A ES-)
A 64 (Al Bd4)
Al GND

Al GD A BB
Al G2 A Ba-)
A1 53 (A1 534)
ADGD A 52—
AlSH A 513
A1 G0 (A B+
Al BT (A 48}
A58 (Al 48}
AL AN 304)
Al 46 (A 38—}
Al &5 (A 37—
A 38 (A 36+)
Al SEMSE 2
A3 (A 35
Al A2 A Ba-)
Al 33 A0 33
Al A 324
ALGT AN 23
AR GAL 224D
A28 (A 2=
Al 28 (Al 20-)
AL (AL 18+)
A2 (A0 18-}
A5 (AL 1T
AL1E (A1 184)

Default NI-DAQmx Counter Terminals (Connector 0)

NI-DAQmXx

Counter/Timer Signal
CTROSRC
CTR 0 GATE
CTR 0 AUX
CTROOUT
CTROA
CTROZ
CTROB
CTR1SRC
CTR 1 GATE
CTR 1 AUX
CTR10UT

Default Pin Number

37
3

45
2

37
3

45
42
41
46
40

Signal Name

PFI 8
PFI 9
PFI 10
PFI 12
PFI 8
PFI9
PFI 10
PFI 3
PFl 4
PFI 11
PFI 13
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NI-DAQmXx

Counter/Timer Signal

CTR1A
CTR1Z
CTR1B

FREQ OUT

Default Pin Number

42
41
46
1

USB-6255 Mass Termination

CONNECTOR 0 (Al 0-15)

Al DAl o) 68 | 34 Al (Al O-) \

Al GND 67 |33 a1 Al 14+

algiali ||es|22]| alGuD

alzalze |[esla]]| arom e

Al GMND G4 |30 A3 (Al e

Al11 (Al 3-) B3 |28 Al GND

Al SEMSE g2 |28 Al 4 (Al de)

al12qal 4 |[81]27]| alanD

al5(al 5+ |[60]26]| Al13(al s

Al GND 55 25| AlsqalEs)

al14 a6 ([sa]24]] aenD

AT Ty |57 |2al| anisia 7

Al GND a6 |22 ADD

AD GHD a5 | AT

A0 GMD a4 | 20 AFFIO

O GMND 53 19| Poa

PO s2]18]| DamMD

POE a1 |17 PO

O GHD a0 |16 POE

PO2 4B 115 O GND

POT 4B |14 +5 W

PO.3 47 13]| Dawno

Pr1iPza ([4a]12]| oawo

PraPzz ([45]11]] PROPLO

O GHND 44 110 PFI1/P1.1

PFl &F1.2 43| 9 O GMND

FFl ZF1.3 42| B 4BV

FFl 4/F1.4 41| 7 O GHD

PRI1aP2s ([40] 6 || PRISPLE

PR1sP2T ([29] 5 || PR&PLE

prmP.? |([a8]4]| DamD

FPFl &F2.0 ar| a PFl %P2

O GND 3| 2 PFl 12/P2.4

D GND w1 FFl 14/P2.&
)

______________

—m=

;o M1s(ase) |[ea]sa
;o Alasal 1T |[e7 (33
¢ Al 26 (Al 18- | |88 | =2
Al1Egal e |85 |5
A28 (Al Z0-<) (|84 [ 30
Al 29 (Al 21=) || &a | 25
i Al22 (Al 22 [|es [ m
] I.’—' A3 (a2 | e |2
e Al 4D (Al 52— 28
Al33 (a1 334) || 59|25
i Al 42 (Al 38-) 24
'1 Al 43 (Al 36 || 57|23
[ A SENSE? |[56]2a
; A138 A 284 | [55 ] 21
1 Al45 a1 s7-) |54 20
'11 = Al4a (sl 38 |[53]1a
. alaoialags) |52 (18
i ! Al 56 tal a4 | [E1 )07
o ! AT (alag=) || 50|18
(i Al 5D (Al Bow || 49|18
al5a il E1-) || aa 14
1 AlB0 (Al 52— |47 |13
H Al 53 (Al B34 |48 [ 12
\ Algz (sl 54 |45
i Aleaial 55 |24 ]10
T Al GHND 43 8
| Aled (alEaq) || a2 a
R - alTames) | [41] 7
La b £l 74 (Al 65— | [0 B
’..’ @ ! AIET (AIETH) |39 5
y H AlTaialea-) |38 4
v AITT(AIER-) |37 3
T AITO A T 2
Y mTe T [[as] 1

Signal Name

PFI 3
PFI 4
PFI 11
PFI 14

CONNECTOR 1 (Al 16-79)

s —

Al 24 (Al 16-)
ALT (AL 1T4)
Al 18 (Al 18+)
A1 2T (Al 18-
Al 20 (Al 204}
A2 (AL 214
Al 30 (Al 22-)
Al 23 (Al 234)
Al 53 (Al 32+)
A1 (A1 33-)
Al 34 (Al 344)
Al 35 (A 36+)
Al GHD

Al 44 (Al 36-)
Al ST (Al 3T+
Al 58 (Al 38+)
&1 47 (8l 38
Al 48 (Al 48+)
Al 48 (A 45}
A B8 (Al B0=)

Al B (A ET4)
Al 52 (Al 52+

Al E1 (Al 53-)

Al B4 (Al 54+

Al 55 (Al 554+
Al GHD

Al T2 (Al Ba=)

Al 5 (Al B54)

Al 88 (A BE+)
AlTS (Al 6T-)

&l 63 (Al 65+

Al BT (A B+

Al TE (Al 70

AT (Al T14)

Default NI-DAQmx Counter Terminals (Connector 0)

Counter/Timer Signal

CTROSRC
CTRO GAT

ni.com

E

Default Pin Number

37
3

Signal Name
PFI 8
PFI 9



Counter/Timer Signal
CTR O AUX
CTROOUT
CTROA
CTROZ
CTROB
CTR1SRC
CTR1 GATE
CTR 1 AUX
CTR10UT
CTR1A
CTR1Zz
CTR1B
FREQ OUT

\®

Default Pin Number
45
2
37
3
45
42
41
46
40
42
41
46
1

refer to the NI-DAQmx Help.

USB-6255 Screw Terminal

NI-DAQmX

Signal Name
PFI 10
PFI 12
PFI 8
PFI9
PFI 10
PFI 3
PFl 4
PFI 11
PFI 13
PFI 3
PFI 4
PFI 11
PFI 14

Note For more information about default NI-DAQmx counter inputs,
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AlD(AIOY) 1 ::Eii:?:; Al1D (Al 19+) 33 > ;'3
ALT(AIT1+) 2 A0 A2y A120 (A1204) 34 Al =5
Al2{AI24) 3 aaay A2tz es| S J
E miziaay AMeziazed s S
Ald[Ald4+s) 5 alids Al GND ar (Sl Sl
Al GND B miaas, Aeaiaizes as| S Y
AIS(AISY) 7 arame, Mazwszga Sl Ji
AlG(AIB:) B AREIATESIIETER RN S| i
ATAITS 9 Ai2aal1ey  Aas@iaa a1 NI i 20
Al16 (Al 164) 10 PRSI ECTECRRENE o | I
AT (AL 1T+ 11 Al 26 (Al 18-) Al 36 (Al 36+) 43 | |5 &0
Al 18 (A6 184) 12 Al GND Al GMND 44 | 5 &1
Al GND 13 e marmar as |1 Sl S
AISEMSE 14 ) Al 38 (Al 38+) 46 | |5 =&
AOGND 15 il A139 (Al 304) 47 | bE =
AD O 16 A48 (A 48+) 48 | IS

Alag Al dos) esTTRIT S| 8! AIST@A40) oy 7 [T 113
A150 (Al 50+) 66 | |1 82 ASBA) gy 23| |1 Lk
AlS1 (Al 51+) 67| |6 83 AISBAIS1S)  pgp 29| [ 115
A1 52 (Al 52+) 83| |1 M AIBDAISET)  ppg 100 | 1S HE
4153 (Al 53+) 89| | 85 "’"Im ‘A:E?"} PO.4 101 | 1§ l:?
Al 54 (Al 544) 70| ] :g :ézalil;} PO 102 | |1 113
Al 55 (Al 55+) 71| IS (AIS5)  pog 103 | |15}

Nae =R glmaee T Re ] gfus
Al B4 (Al Ba+) T3 § a0 HI?EE.P-IES—; PFIOvP1.0 105 § 122
Al G5 (Al 65+) 74 | o1 AlTa(aieey  PEIUPLY 106/ IS 1oa
A6 (Al 66+) 75| | e gt PRI2IP2 107 | [§ =
AIGT (Al 67+) 76 | |9 g :nagilaa:; ERERC S 155
Al 68 (Al 684+) 77| | o4 AT7(rigsy PEI4P1Le 108 IS 108
AlG0 (Al 60+) 78 |§ o5 Al7a(ai 70y PRISPLS 110/ 1o7
AI70 (A1 704) 79| | o6 ATy PRIGPLE 111 IS 108
ALT1 (Al T1+) 80| |1 PRI7HR1T 112 [S

Default NI-DAQmx Counter Terminals

Al 27 (A1 18-
Al 28 (Al 20-)
Al 20 {A] 21-)
Al 30 (Al 22-)

Al 31 (Al 23-)
Al 40 {A] 32-)
Al 41 (Al 33-)
Al 42 {A] 34-)
Al 43 (Al 35-)
Al 44 {A] 36-)
Al SENSE 2

Al 45 {A] 37-)
Al 46 {Al 38-)
Al 47 (A1 30-)
Al 56 (Al 48-)

PFI &P2.0

PFI2/P2.1

PFI 10/P2.2
PFI11/P2.3
PFI12/P2.4
PFI13P25
PFI14/P2.6

PFI15P2.7

NI-DAQmX

Counter/Timer Signal Default Pin Number Signal Name
CTROSRC 113 PFI 8
CTR O GATE 115 PFI9
CTR 0 AUX 117 PFI1 10
CTROOUT 121 PFI 12
CTROA 113 PFI 8

ni.com



NI-DAQmX

Counter/Timer Signal

CTROZ 115
CTROB 117
CTR1SRC 108
CTR 1 GATE 109
CTR1AUX 119
CTR10OUT 123
CTR1A 108
CTR1Z 109
CTR18B 119
FREQ OUT 125
\®

refer to the NI-DAQmx Help.

PCI/PCle/PXI/PXle-6259

Aloalo=y |[6a]3a]] Ao

Al END 67| 33 Al Al 1=

Al Al 1-) Gl | 32 [ | Al GHD

AL2 Pl 2ey || 6531 || Al oAl B =
Al GHD B4 |30 || Al S8 % =
AT EAIS=) || B3| 20 || Al GHD '; ;
Al SEMSE B2 | 20 || Al Al ds) "z" s
Azl asy | [ ]2 ]| alGhD 5=
ALG A Sy || e ] 26 || ALna Al B a2
Al GHD 50|25 || AlSalE) @
Al (ALE-) || 5824 || Al GHD

ALT (AIT+) T &[] AITB{AIT-]  TEFAMINAL 64 <

A GHD G| 22 || MDD

A G == | 21 A1 TERMINAL 34 —

AT GO 54 | 20| APFIL

O GHD SR8 (| P4

PO 52|18 O GO

Po.5 S{1F || Poc

[} N 50|16 || POE

P2 A |15 (| v GHD

Pa.7 |14 BN TEAMINAL 1 —}]
Pa.a 47| 13 O GHD

prvPze |[ae]12]| Dann TEAMINAL 35 _".H_
PFIAP2E || 45|11 PFIFLLD

O GHD A4 |10 [} PREEPL @_
PFl2P1.2 43 4 O GHD hd
FFIaP12 x| o || eBW

PFI4F1.4 at| 7 || DaEnn

PFIAPLE | 8 PRISP1E

FFIM&PT || M| & PFI&P1.6

PFI7PLY ) 4 O SMD

PFIaPa.0 ar| a || PRIAPZA

[} GND 3| 2 || PRI12F2A

D GMD 351 PRI 4P

[ 1E-31)

COMMECTCR 1

)

I TEAMINAL 35
- TERMINAL 1

- TERMINAL 34
- TEAMINAL £2

€

Default Pin Number

[ET=TH
FOT
[RER L]
O GHE
[REE
5
[ERe v
P14
PO
CoEMD
POz
AFFl11
AOD

AO 2

Al E1 (A1 73
Al RO

Al 22 (A 22+
Al 2 (A 21—}
Al GO

A1 70 (A1 20+
Al GRD

Al T8 (Al 18+)
Al 26 (A 18-}
Al GRD

ALT (81174}
Al 24 (A1 16-)

O | =d |3 i e |G| RS |-
3

L]
e
L

=
m
=

=
o

=4
o
3

w
s
'

I
£
m

i
-
=

=
o,
=1

-

51
52
53
54
5&
56
57
58
58

=

B

o

2

K

3

L)
4

b

S
Z

ki
i

E1

@
B

]

B3

2

B2
B|RE

2

ET

2
]

\

Signal Name

PFI9
PFI 10
PFI 3
PFlI 4
PFI11
PFI 13
PFI 3
PFl 4
PFI11
PFI 14

O D

[ GEME
P24

PO

POt

B30

PO20

P19

POA
OGN
PO26

P27

P11

PoL1S

FOLA0

O M
P13

P

D MOy

ALY GND

A GHD

Al GRD
Al 23 A 234
Al 30 Al 22-)
Al GND

Al (Al 214)
Al 28 (A 20-)
Al SEMSE 2
ALET (Al 18-}
Al GND

Al 18 (A 20+)
Al 25 A 1T=)
Al GND

AL 16 (AL 18+)

Note For more information about default NI-DAQmx counter inputs,
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NI-DAQmX

Default NI-DAQmx Counter Terminals (Connector 0)

Counter/Timer Signal

CTRO SRC
CTR 0 GATE
CTR 0 AUX
CTROOUT
CTROA
CTROZ
CTROB
CTR 1 SRC
CTR 1 GATE
CTR 1 AUX
CTR10UT
CTR1A
CTR1Z
CTR1B
FREQ OUT

@

Default Pin Number
37
3
45
2
37
3
45
42
41
46
40
42
41
46
1

refer to the NI-DAQmx Help.

USB-6259 BNC

ni.com

Signal Name
PFI 8
PFI9
PFI 10
PFl 12
PFI 8
PFI 9
PFI 10
PFI 3
PFl 4
PFI 11
PFI 13
PFI 3
PFl 4
PFl 11
PFl1 14

Note For more information about default NI-DAQmx counter inputs,



NI-DAQmX

o o o e
fadJdeiaadzeiagicz

OFtiiIjiiiigeasegaaaagiaiagaiee —

el NATIONAL
L S INSTRUMENTS

Default NI-DAQmx Counter Terminals

Counter/Timer Signal Signal Name
CTROSRC PFI 8
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Counter/Timer Signal

CTR O GATE
CTR 0 AUX
CTROOUT
CTROA
CTROZ
CTROB
CTR 1 SRC
CTR 1 GATE
CTR 1 AUX
CTR10UT
CTR1A
CTR1Z
CTR1B
FREQ OUT

\®

USB-6259 Mass Termination

ni.com

Signal Name
PFI 9
PFI 10
PFI 12
PFI 8
PFI 9
PFI 10
PFI 3
PFl 4
PFI 11
PFI 13
PFI 3
PFl 4
PFI 11
PFI 14

NI-DAQmX

Note For more information about default NI-DAQmx counter inputs,
refer to the NI-DAQmx Help.



NI-DAQmX

CONNEGTOR 0 (Al 0-15)

alo(alos |[sa ]|z al&(Al0-) y

Al GNDH &7 [ 33| Al1ia1s b

algqaii-) |les =] aeND '

ALZ AL 2+ |85 31 [ aodal =) \ A @
Al GHD a4 (3] Al3aas) |

Al (a3 |[ea]za]]| aGuND '
Al SENSE a2 |23 || ald(alae f _é
Alziald- |81 |27 || alGMND : =t
Alsialse | (a0 |z8]] al134a 5 b

Al GHND B | 25| al&{AlGs)

Al4fAle=<) |58 )34 || Al GND

MTin T |57z aismT) \

Al GHD =6 |22 || ano i

AD GND 55|21 || Aot .

AD GO B4 |20 || APFID H

0 GHD 83 [19|| Po4 f

Foo 52| 12|| DGND :

P05 51 [17]| Poa H

O GHND s018|| PO A o
FO.3 ao[15]| oGND o
FO.T a3 14| 5%

P03 47 113 || D GND

FRIMPES (146 |12 DGHND

FRIIQPE2 (1451 FFI @F1.0

D GHD a4 [1w0]| PRWPIA

pria2 |[4a]o ]| oeuD

PRI ||42] 8 || 45V %
PRIaPia |[41] 7 || oo ] I
FFI1aPzs [|40] & PFI 5P1.5 S ﬁ
PRI1&P2T ||20| 5 [| PR&PLS L, @
PRITE1T ||38[ 4 || DGND h
priaPze ||a7] a || PRaP2a B

0 GHD 3|2 ]|| PR1zPa4 ;’

0 GHD 35| 1 || PR14PLE ;

Default NI-DAQmx Counter Terminals (Connector 0)

Counter/Timer Signal Default Pin Number Signal Name
CTROSRC 37 PFI 8

CTR O GATE 3 PFI9

CTR O AUX 45 PFI 10
CTROOUT 2 PFI 12
CTROA 37 PFI 8
CTR0Z 3 PF19
CTROB 45 PFI 10
CTR1SRC 42 PFI 3

© National Instruments 249



250

Counter/Timer Signal
CTR 1 GATE

CTR 1 AUX
CTR10OUT

CTR1A

CTR1Z

CTR1B

FREQ OUT

@

Default Pin Number
41

46

40

42

41

46

1

refer to the NI-DAQmx Help.

USB-6259 Screw Terminal

ni.com

Signal Name
PFl 4

PFI 11

PFI 13

PFI 3

PFl 4

PFI 11

PFI 14

NI-DAQmX

Note For more information about default NI-DAQmx counter inputs,



NI-DAQmX

AL4 (A1 4+) A1 20 (A 20+)

= | P
PESATEI = mizaia) e e 189 S Bl Sl so aies a2
Al GND al s Al GND ATGND el | IS | B
Al(AIT+) 4 S AISIALSHY ) g7 174 36 JS| SfY 22 2121 (A121+)
AlD(AI1-) & 5 ALTSAIS) o5 ar17-) a7| IS] S 22 A1 29 (A1 21
Al GND Hls Al Al GND 38 ) 54 AIGND
Al2(al2y) 7 S AL (AIBH) g aiias aol fgl| SYY 55 A122 (A 224)
A0 (a12-) 8|S A4 AIE) o) 25 (a1 18-) 40| ]| —S4Y 26 4130 (Al22-)
Al GND o[ Al GND Al GND el 8] s arano
Al3(Al3:) 10| S ALT AT+ 19 (Al 19+) 42| kS H| 58 A123 (Al 23+)
AL (A13-) 11| [ ALTS A7) o (A 1o 43| ko] SJf 58 A181 8123
AGND 12| S Al GND Al GND 4| k|| Sfeo aanD

] APFI O | S R
Al SENSE 13| 8 Al SENSE 2 45| IS "

) Al GND || 82 AIGND
Al GMD 14| 5 Al GHND 46 Bl S
AQO 15| 15 AQ 1 MO a7/l & 63 AC3
AOGND 16 S) BRI a0GND 48| ksl| Sl 64 AD GND

- 81 PFI&/P2.0 13 PO.24
Po ol B 82 DGND TR 114 DGND
PO.2 e7| 83 PFIO/P2.1 e 115 Po2s
P0.3 6| IS} SR LN, PO 100 16 D GND
P so| 85 PFI10P2.2 PR 17 PO.26
PO.5 70| |5} 88 b Gne PO13 102 118 D GND
P i~ 87 PFI11/P23 AL 18 PO.27
P07 72| i a8 b onm POAS 104 120 D GND
PrioP1o 73K 89 PFI12/P24 - 121 P08
PEILPIT 74| S EREaNE POAT 106 122 D GND
FRIZP12 75 r:-,- o1 FFI13P25 T 123 P0.20
PFIAP13 76| kS % DGND PO.19 108 124 D GND
PrIaPia 77| K 93 PFI14P26 AL 195 P00
PRISPIS 78| S SHEECHE PO21 110 126 D GND
FF'E‘P‘:E 70 :# 85 PFlI15P2.7 F"UZE 11 197 PO.31
FRITPIT 20 1) % 1oV P023 112 128 D GND
Default NI-DAQmx Counter Terminals
Counter/Timer Signal Default Pin Number Signal Name
CTROSRC 81 PFI 8
CTRO GATE 83 PFI 9
CTR 0 AUX 85 PFI 10
CTROOUT 89 PFI 12
CTROA 81 PFI 8
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Counter/Timer Signal
CTROZ
CTROB
CTR1SRC
CTR1 GATE
CTR 1 AUX
CTR10OUT
CTR1A
CTR1Zz
CTR1B
FREQ OUT

@

Default Pin Number
83
85
76
77
87
91
76
7
87
93

refer to the NI-DAQmx Help.

PCI/PXI-6280

ni.com

Signal Name
PFI9
PFI 10
PFI 3
PFl 4
PFI 11
PFI 13
PFI 3
PFl 4
PFI 11
PFI 14

NI-DAQmX

Note For more information about default NI-DAQmx counter inputs,



NI-DAQmX

)

aomiosg |[eas2]|aamog
Al GHND IR
algiai-y |[eafs2]|aann
pizialzs) |[85] 5| a100ai2 o
Al GND FIENCEES g
al11gara- | &3]z ]| aann 5z
Al SEMSE ez || A e a4 22
al1zalay |[&1]27] | ano 5=
Al 5 (Al 5+) 6| 38| | AL13 (Al 5=) Q
Al GND EIE IR @
Al 14 Al G=) || 53 |24 (| Al GHND
MTAIT) | [57]23] | AIIS (A7) TERMINAL 35 —Wmef—— TERMINAL 34
Al GND g6 | 22| | N
NC BS |21 ]| NG
HE 54|20 | aPFio
O GHD 319 Pod
PO.O 2 (18| | DGND
PO.5 5117 ]| Pas
o GND s0 (18| | Fos
P02 49 (18| | D GHND
PO.7 48 |14 [ 4B
PO a7 [12]| pane
pRivRE: ||48]12 || panD TERMINAL 35 — et TERMINAL 1
PFl 10/P2.2 43 [ 11| | FFIWF .0
& GND as [ 10| | PRIUP1A @
PFl 2P1.2 43( 9 || DGND =
FRIaP1a  |[42] 8 ||sEv
PRI 4P1.4 41| 7 || panD
PRI 13P2E 40 [ & | | PRI &F1.5
PR isP2T ||39] 5 || PRIem e
BRI 7P1T + || Dano
FFl &P20 3| 3 || PRIZF2A
O GND 2 || PRI 1224
O GND 35| 1 || pRI14P2E
\.w
MC = Mo Connact

Default NI-DAQmx Counter Terminals

Counter/Timer Signal Default Pin Number Signal Name
CTRO SRC 37 PFI 8

CTR O GATE 3 PFI9

CTR 0 AUX 45 PFI1 10
CTROOUT 2 PF112
CTROA 37 PFI 8
CTROZ 3 PFI9
CTROB 45 PFI 10
CTR1SRC 42 PFI 3

CTR 1 GATE 41 PFl 4
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NI-DAQmX

Counter/Timer Signal

Default Pin Number

Signal Name

CTR1AUX
CTR10OUT

CTR1A
CTR1Z
CTR18B

FREQ OUT

\g

PCI/PXI-6281

MO (A O
Al GND
A3 (A1)
Al 2 (Al 24)
Al GHD

Al 11 (AL =)
Al SENSE
Al 12 Al 4=}
Al 5 (Al 5+)
Al GHD

Al 14 (Al B-)
AL T (A1 T+)
Al GND

AQ GHND
AD GHD

D GHD
P00

P05

o GND
PD.2

P07

PO.3

PFI 1/P2.3
PFI10/P2.2
O GHO

PFl 2P1.2
PFI3P13
PFI 4/P1.4
PFI1&PES
PRI BPET
PFI7P1T
FFIBP20
0 GND

D GHD

254  ni.com

HE R E BRI R EE R E E Ea R

48

47

46

43

a4

43

42

41

40

A B

AR (Al O=)
Al (Al 14
Al GND
Al1D (Al 2-)
A3 AL+
Al GO

Al 4 (Al 44}
Al GND
AL13 (Al B)
Al B (Al &)
Al GHND
AL1S (AL T=)
ADD

A

APFI O
Piog

O GHD
P

Fo.6

D G
+B5Y

D G

D GHD

PFI &P1.0
FFI1/F1 1
D GMD
+5Y

D G

PFl &P1.5
FFl &F1 8
D GO
FFl3/'F2.1
FFl12/P2.4
FFl14/F2.6

46
40
42
41
46
1

CONNECTOR O
(Al 0-16)

)

TERMIMAL &8 —1‘:1}— TERMIMNAL 34

TERMINAL 35 ——feiciei—— TERMINAL 1
\_,-’@

PFI 11
PFI 13
PFI 3
PFI 4
PFI 11
PFI 14

Note For more information about default NI-DAQmx counter inputs,
refer to the NI-DAQmx Help.



Default NI-DAQmx Counter Terminals

Counter/Timer Signal

CTRO SRC
CTR 0 GATE
CTR 0 AUX
CTROOUT
CTROA
CTROZ
CTROB
CTR 1 SRC
CTR 1 GATE
CTR 1 AUX
CTR10UT
CTR1A
CTR1Z
CTR1B
FREQ OUT

@

Default Pin Number
37
3
45
2
37
3
45
42
41
46
40
42
41
46
1

refer to the NI-DAQmx Help.

USB-6281 Mass Termination

NI-DAQmX

Signal Name
PFI 8
PFI9
PFI 10
PFl 12
PFI 8
PFI 9
PFI 10
PFI 3
PFl 4
PFI 11
PFI 13
PFI 3
PFl1 4
PFl 11
PFl1 14

Note For more information about default NI-DAQmx counter inputs,
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CONNECTOR 0 (Al 0-15)

"

aloalos |[ea]sa
Al GHD 67 | 33
ala a1y |[es |z
A2l 24} |[85]3
Al GND a4 [ 30
Al (I3 |[ea=a
Al SENSE FE
A1z alas) |81 |27
AlS (Al 5+ |80 |2s
Al GO 59 | 25
Al14 (ale-) |[5a2a
MT T |57
Al GHO EE
AD GND 55|
A GND 54 | B0
D GHD Ba [
[ailed B2 |18
FO.5 5117
D GND SRS
P2 49|15
PO.T a3 [ 14
FO.3 a7 [13
FRI1P2A |46 [ 12
PFFI10Pe.2 a5 (1
D END a4 [10
PRIaPi2 ||aafa
PRIAFa |[az] a
PRIaFia |[a1] 7
FFI1aFPes |40 &
PFI1&F2T 3| &
FFI 7R3 33| 4
priaPzo |[ar| a
D GND A E
O GMD a5 (1

Al B (Al D=}
A1 AL+
Al GMND

Al 10 (A 2
Al 3 [Al 34)
Al GHND

Al 4 (Al 44)
Al GHD

Al 13 {8l 5-)
Al G (Al B+
Al GMD

Al 15 (A T=)
ADD

A 1

AFFI O
P04

D GND
P

POE

0 GND

+5 W

D GHD

O GND

PR QP10
PRI 1/P1A
O GHD
45V

0 GND

PFI 58P1.5
PFI&F1.8
O GHD

PRI &F21
PFI 12/P2.4
PFI14/P2.6

-h_,

iy

- X

®

Default NI-DAQmx Counter Terminals

NI-DAQmX

Counter/Timer Signal

Default Pin Number

Signal Name

CTRO SRC
CTRO GATE
CTROAUX
CTROOUT
CTROA
CTROZ
CTROB
CTR1SRC
CTR 1 GATE

ni.com

37
3
45
2
37
3
45
42
41

PFI 8
PFI9
PFI 10
PFI12
PFI 8
PFI9
PFI 10
PFI 3
PFl 4



NI-DAQmX

Counter/Timer Signal Default Pin Number Signal Name
CTR 1 AUX 46 PFI 11
CTR10UT 40 PFI 13
CTR1A 42 PFI 3
CTR1Zz 41 PFl 4
CTR1B 46 PFI 11

FREQ OUT 1 PFI 14

\®

refer to the NI-DAQmx Help.

USB-6281 Screw Terminal

aloalos 116

MEaI0-) 2|9 :g
Al GND 3|8 o
ALT(ALT+) 4 |§) o
AlD (A1) 5| [5) =
Al GND 6|8 "
Al2(Al2+) T[S =
Al10 (Al 2-) 8| [S) oe
Al GMD a g o8
AL (AI3+) 10| [ P
ALTT (Al 3-) 11| IS -
Al GND 12| | o
AISENSE 13| [ a0
Al GND 14| | i
ADD 15/ 19 =
ADGHND 168

Al 4 (8] 4+)
Al 12 (Al 4-)
Al GND

Al 5 (Al 5+)
Al 13 (Al 5
Al GND

Al G (4] B2)
Al 14 (Al 6-)
Al GND

AL T (Al T+)
Al 15 (Al 7
Al GND
APFIO

Al GND
A1
ACGND

POO
PO.1
PO.2
P03
P04
P05
PO
Po.7
PFI 0vP1.0
PFI1/P1 1
PF1 2/P1.2
PFI 3/F1.3
PFI1 4F1.4
PFI&F1.5
PF1 6/F1.6
PFI7F1.7

62 6 o) ) 2 ) ) N &0 D W D ) 2

Default NI-DAQmx Counter Terminals

FFI&8F2.0
D GND
FFI2/P21
D GND
FPFI10/P2 2
D GND
FPFI11/P2.3
D GND
FFI12/P2 4
D GND

FFI 13/P2 5
D GND

FFI 14/P2 5
D GND
PFI15/P2 .7
+5 W

Note For more information about default NI-DAQmx counter inputs,

Counter/Timer Signal Default Pin Number Signal Name
CTROSRC 81 PFI 8

CTR O GATE 83 PFI9
CTROAUX 85 PFI 10
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Counter/Timer Signal
CTROOUT
CTROA
CTROZ
CTROB
CTR1SRC
CTR1 GATE
CTR 1 AUX
CTR10UT
CTR1A
CTR1Z
CTR1B
FREQ OUT

\®

Default Pin Number
89
81
83
85
76
77
87
91
76
77
87
93

refer to the NI-DAQmx Help.

PCI/PXI-6284

ni.com

Signal Name
PFI 12
PFI 8
PFI9
PFI 10
PFI 3
PFl 4
PFI 11
PFI 13
PFI 3
PFl 4
PFI 11
PFl 14

NI-DAQmX

Note For more information about default NI-DAQmx counter inputs,



(‘_'_,_,..-'"'"‘-
Al DA D+ G| G| A& (AD=)
AlGHD G || AT (Al
Al gl 1= || a6 | 32 || Al GHD
DR ENRIE ER IR D RS
ALGEND B4 30 || Al S (A3
AT A3 | [ &5 |20 | Al GHD
Al BENSE G2 | 28 || AL (Al
A1 AL A || &1 |27 || Al GHD
Al Al Sy |60 [ 26| ] A3 Al E=)
AlGHD A E G
Al1d il |55 ] 24 || Al GHD
AIT (I T+) [ [57[23]] A6 AL T=)
ALGHD G | 2 || WG
NG B5 21 || NG
ML 4 |20 || APFIO
13 GNG =3 |19 || Pod
POLD 52 | 18 || OGN
P36 &1 )17 || P
D GHD )16 || PRE
Po.2 49 15 || DnGND
Po.7 48| 14 || +5W
POL3 A7 | 13 || DrGND
FFAP2E || 46 [ 12 || OGHO
FRQWP22 |45 [ 11 || PRI@PLE
O GHD 4413 || PR
PFI 212 43| 8 || pann
PFIaP13 HERIREA
PFI471.4 A1) 7 || rano
PFI1AP26 40| & PFI &P1.6
FRGPRT |[3@ [ 6 [| PRI&PLE
PR TP 34| 4 || END
PFl&P20 ar | a || PRarzd
O GND 36 ) 2 || PR12F24
[ GHD R PRl 14P2E
\-H""'H-L.J
MG = Mo Connect

TERMIMAL 68
TERMIMNAL 34

TERMIMAL 1
TERMIMNAL 35

AL 1E-31)

COMMECTCA 1

@ COMNECTOR 0
(AL O-15)

=

(= TEHMIMNAL 35
— TERMIMNAL 1

— TERMINAL 34
— TERKIMNAL 648

rh'“"“'-u.‘
PO.n 1 |36 || D GHD
PO 2 |36 || OGHD
P2 3 (37 || PO2d
[ AN 4 (38 || poas
P22 5 |38 || Pa.m
PO & |40 || PO.29
[ GRD 714 || Po20
[y a a2 pos
L GHD @ [43 || PR1B
POAT 10 |44 || D GHD
PG 1145 || Po.28
[ GRD 12 |46 || Po.aT
[ GHO 13 |47 || PO
Y T4 48 || POOE
[¥ AN 15 |48 || Po.D
PR14 16 (50 || O GHD
P& 17 [51 || POAE
[ GHD 18 |52 || PoR
Poz 12 |53 )| D GHD
APFL 20 |54 NG
Nz 1|55 || NG
2|56 || Al END
ALEAL2E-) | [ 33 (57 ) Al 23ial 23
Al GHD 24 )50 ) AL (Al 22
Al Ez A 22 [ 25 )50 )| AlGHND
Al FD AL FI-) [ 6 |60 )| ALz (Al 20s)
Al GINL F7 (81| Al 28 (Al 20-)
Al Z0AI20=) | [ 28 [62 || Al SENSE 2
Al GHD 20 (63 || AL2T (AL 1B-)
ALNE AL TB=) | |30 |64 | Al GHD
ALEE AL 1B [ 31 )65 | AL e Al 2
Al GHD 5F | GE || AL 25 (A1)
AT A7) [ |23 |87 )| Al
Al 24 4AL1E=-) |54 |88 || Al 16 (Al 16=)
\_.-ﬂ"‘f)
MG = Mo Connect

Default NI-DAQmx Counter Terminals (Connector 0)

NI-DAQmX

Counter/Timer Signal Default Pin Number Sig_gnal Name
CTROSRC 37 PFI1 8
CTR O GATE 3 PFI9
CTR 0 AUX 45 PFI 10
CTROOUT 2 PF112
CTROA 37 PFI 8
CTROZ 3 PFI9
CTROB 45 PFI 10
CTR1SRC 42 PFI 3
CTR 1 GATE 41 PFl 4
CTR 1 AUX 46 PFI 11
CTR10UT 40 PFI 13
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NI-DAQmXx

Counter/Timer Signal Default Pin Number Signal Name
CTR1A 42 PFI 3
CTR1Z 41 PFl 4
CTR18B 46 PFI 11
FREQ OUT 1 PFl 14

\®

Note For more information about default NI-DAQmx counter inputs,
refer to the NI-DAQmx Help.

PCI/PXI-6289

ala s |[eafza]| aleaioo #4030 1 [35]| D GND

Al GhD E7 |35 AT Al 1=) P02 2|36 || DG

Ada a1y | [ea sz ]| alGaD PO.25 3 [ar]| Poas
N EN R SN G R - = gl ] 4 [38]) P23

Al GHD |30 (] ALE (Al 3= T = Po22 6|3 )] PO3

A1 pasy | [ea 2 || alcuD EE 2F Pan G | 40| Poss
wsinse | [ez]za ]| Alagaias g EE 0 G 7 [41]| Po2o

A2 (=) [ 61 )27 || AlGHD 5 = S = +5 Y W42 || POIR
MG AL Ay || Ba]as || AL1E (Al B 3 o D Gkl | 43| ) POOB

Al G sa |25 || AlE Al E=) G POIT 10] +4|| O GMD

a4 i 8-y | [sa]2a || Aleun @ @ PO.16 11]45]) Poze
eI T | LM EAmiNaL s - TERMINAL 35 o |

AD GHD A Al AT TERAMIKAL 34 —H |- TERMIMAL 1 +5 W 14| 48 || Po.1s

A GRD G |20 || APFIO O GO 15] 43 | | POID

[3 N =315 || Poa PO.14 18] 58] | O G

FoQ 5216 || DrGRD P8 17|51 || POIE

Pos 5117 || Po O GHO =

[3 G sa[16 ]| Pos& P12 19] 53] | o G

Fo2 A9 )15 || DVGRD APFA 20|54 || A anD
o7 4814 | +6WV AT 21| 55 ) A GND
Fo3 el oo TERMIMAL 1 —1 - TEAMINAL 34 Aoz 7z 58] | AlchD
FRI1P23 | [ 4612 || D GHD TERMIMAL 3% - TERKINAL 68 AID1 (AI25-) || 25) 57 | | Al23 (Al 254}
PR IP2.2 || 45 (11 PFIQPT.0 Al GHD 24| 50| Ala0 (Al 23]
O EHND 44 [10]| PRIUPLE iz ial 2241 || 25] 50| e

FF| 2iP1.2 43| & O GO A28 (A1 20— || 26] &3] | AI21 (Al 214
PFINF1A 42| B +6 Y Al GHD 27|61 || A28 (Al 20=)
prlama (o] 7 ]| oo Alzo il 2o | [ 2e]a2]| Aisensez
FFI1RP25 | [40] & FRISP1.5 Al GHD 25 | 63 || Al 2T (Al 19—}
PRIIGP2T | [M] & PFI&PT.E AL (A 18] || d0) G4 ) AlGND
Ry |[za] 4 || Dano Az a ey [[anes ]| ale ga2eg
FFI BF2 .0 ar| & PRIQP2A B GHD 32| 6 | al2s (s 1T—)
O GHND g PFIi2P2.4 AT (AT || 28] 67 | ) alGHD

O GO 35 1 || PRI1aPzE Al ey || a4 s ]| al1e e

Default NI-DAQmx Counter Terminals (Connector 0)

Counter/Timer Signal Default Pin Number Signal Name
CTROSRC 37 PFI 8
CTR O GATE 3 PFI 9

260  ni.com



Counter/Timer Signal
CTR O AUX
CTROOUT
CTROA
CTROZ
CTROB
CTR1SRC
CTR1 GATE
CTR 1 AUX
CTR10UT
CTR1A
CTR1Zz
CTR1B
FREQ OUT

\®

Default Pin Number
45
2
37
3
45
42
41
46
40
42
41
46
1

refer to the NI-DAQmx Help.

USB-6289 Mass Termination

NI-DAQmX

Signal Name
PFI 10
PFI 12
PFI 8
PFI9
PFI 10
PFI 3
PFl 4
PFI 11
PFI 13
PFI 3
PFI 4
PFI 11
PFI 14

Note For more information about default NI-DAQmx counter inputs,

© National Instruments 26 1
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CONNECTOR 0 (Al 0-15)

NI-DAQmXx

CONNECTOR 1 (Al 16-31)

f,,..-r-"'\ g (__,...rr""‘\

Alnialos |[6a]3a]| Alaaio S miegan s |[Ea ]3] | Alad el e

Al GMD B7 | 33| Al1ial1+) ! Al GMND G7 |33 || AT (Al 1T+

AlG LAl 66| 32| [ Al GND Al 25(A117-) || 66 |32 || AlGHD

alziaies) |[es]an]| anomas g @ Al1E (Al 18+ |65 |31 || al26(al 18-

Al GHD B4 | 30| Al3(Al 34 ' H Al GO G4 |30 || A9 (Al 19+

al 11 jal ey |63 )28 ]| aano ' ! AlzT (al19-) |[Balz0]| aanD

alSENSE  ||E2[28]| Al4ialas "f [ alsEnsE2 | [ez[2a]| Al2oa 204

a1z ala—y || et |2v|| aiGhD \ = Al 2B (ala0-) | [&1[27]| alano

AlS(AISs) [|B0]26]| Al13ial 5 e Al21 (A3 | [0 ]2a]| Alzo (a1

Al GND 69 26| | Aleaen ] Al GND 50|25 || alzz(alzes

Al1ajale-y |[Ba]2a]| & EnD ‘ Alanialza-y || 5824 || AlGND

7Ty |[s7[zal| aisia7= . Alzaialzan |57 [2a]| ale a2

Al GND s6|o0|| ADD | Al GMD 56|22 || Aoz

AD GHD s5 21| Ao ' AD GND 55|21 || aoa

AD GHD 54|20(| APFID H ADGHND 54 |20 || APFIA

D GHD 53 19| Pos T D GND 53|19 || POz

PO G218 || DGHD v 'a‘ I: Fo.8 52 |18 || DGND

PO g1 17| Poo L ' Fo.13 g1 [17]| Pos

o &ND g0 (46| Poe i o | OGN 50016 || Po14

PO.2 48| 15|| DGND [ i FO1G 49 |15 || DGHD

P07 48 |14 || «5W ! FO.15 4814]| <5V

P03 47 13| DaND FO.11 47 [13]| oD

PRTVP2E |[48]12]| DEND i Fo.27 46 [12|| DaND

PRIIGP2E ||48[11]| PRIOP1LO H PO.26 45 (11| Poas

O GHD a4[10]| PRI1PIA ' OGN 44 [10|| PoaT

prariz |[aa] 2| DanD v Fo.18 439 || DGND

FFl 3F1.5 42| B || «BW Y PO 42| 8| B

PRIaEia |[a1] 7 ]| DaMo il P20 41| 7| oGuD

PR 1aF2s [|a0] & || PRISPLS L 1+ FO.29 a0 & || Poz1

PREP2T ||3%| 6 || FRI&M.E I r,’ @® Fo.31 ao| 5 || Posa

PRTPLT ||38] 4 || DEND it Fo.23 38| 4 || DGND

prarzo ||ar| 3 || PRIamz J P24 ar| a || Pozs

o GHD 36| 2 || PFI12P24 s 0 GHD 36| 2 || Poge

0 GND 35| 1 || PRI1aPeE g o GND as| 1 || Poao
Default NI-DAQmx Counter Terminals
Counter/Timer Signal Default Pin Number Signal Name
CTROSRC 37 PFI 8
CTR 0 GATE 3 PFI 9
CTROAUX 45 PFI 10
CTROOUT 2 PFI 12
CTROA 37 PFI 8
CTROZ 3 PFI 9
CTROB 45 PFI 10
CTR1SRC 42 PFI 3
CTR 1 GATE 41 PFl 4

ni.com



NI-DAQmX

Counter/Timer Signal Default Pin Number Signal Name
CTR 1 AUX 46 PFI 11
CTR10UT 40 PFI 13
CTR1A 42 PFI 3
CTR1Z 41 PFl 4
CTR1B 46 PFI 11

FREQ OUT 1 PFl 14

\®

Note For more information about default NI-DAQmx counter inputs,
refer to the NI-DAQmx Help.

USB-6289 Screw Terminal
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ALD(ALDH 1
Al8(AlO-) 2
Al GND 3
ALT AL+ 4
AlD(AI1-) 5
Al GHD [
Al2(Al2+) 7
A110 (Al 2-) B
Al GND a
A3 (A13+) 10
A1 (AL 3=) 11
Al GMD 12
Al SEMSE 13
Al GMD 14
AD0O 156
AD GND 16

[
L=
[
L=
[
L]
;E
a
E‘
)
=
il
|
&.
)
=]
[
=
[
L=
[
L=
[
L=
[~
L=y
[l

PO.O
Po.1
Po.2
P03
PO.4
P05
PO
Po.7
PRIOP1.0
PFI1/P11
PFl 2P1.2
PFI 3/P1.3
PFl 4F1.4
PFI &P1.5
PFI&P1.6
PFITP1.7

BRECRCEERTEREERE

pume aeas s g
T Al 24 (Al 16-) 34| IS -
AIS a5y | AIGND ] 52
Al arAley  ATTAITTY) 36/ 19 -
et Al 25 (A1 17-) 37| [ >
AlS (Aley) W GND 38| E 55
Altapaley  AlTB(AITEY 20| 1S =
Al GND Al 26 (A1 18-) 40| &3 57
Nr7e  AGND 1S =
Al oAl vy ATBAITE) 42| 19 -
oLl Al 27 (A1 16-) 43| 9 =
APFI 0 Al GND H e &1
aiil] AISENSE2 45| 9 =
T AGND 45| S o
PFI 2P2.0 - 113
D GND v | 114
roa o8| |G
PFI O/P2.1 e 115
D GND POl 100 [§ 116
PFI 10/P2.2 Po12 101l &) 17
D GND Poda  102| |6 e
PFI11/P2.3 Po1a 08| & 118
D GND PO1s 104 |6 120
PFI 12/P2.4 e 1o 121
ool PoA7 106 6 122
PFI13/P2 5 bo1n 100 IS 123
D GND Pods 108 6 124
PFI 14/P2.6 boao 100l & 125
D GND PO21 110 | 126
PFI15/P2.7 boos 111 IS 127
oY Fo23 11z |6 128

Default NI-DAQmx Counter Terminals

A120 (&) 20+)
Al 28 (Al 20-)
A1 GND

ALZ1 (Al 21+)
A129 (Al 21-)
Al GND

A122 (A 22+)
Al 30 (Al 22-)
A1 GND

Al 23 (Al 23+)
A131 (Al 23-)
Al GND
AFFI1

Al GND

AD3

AD GND

F0O.24
O GHND
F0.25
O GHND
F0.26
O GHND
FO.27
O GHND
F0.28
O GHND
F0O.20
O GHND
F0.30
O GHND
PO.21
O GHND

NI-DAQmX

Counter/Timer Signal

Default Pin Number

Signal Name

CTRO SRC

CTRO GATE
CTR O AUX

CTROOUT
CTROA

ni.com

81
83
85
89
81

PFI 8
PFI9
PFI 10
PFI 12
PFI 8



NI-DAQmX

Counter/Timer Signal Default Pin Number Signal Name
CTROZ 83 PFI9
CTROB 85 PFI 10
CTR1SRC 76 PFI 3
CTR1 GATE 7 PFl 4
CTR 1 AUX 87 PFI 11
CTR10OUT 91 PFI 13
CTR1A 76 PFI 3
CTR1Zz 7 PFl 4
CTR1B 87 PFI 11
FREQ OUT 93 PFI 14
\®

Note For more information about default NI-DAQmx counter inputs,
refer to the NI-DAQmx Help.

PCle-6320
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— )
AlD(AI0+) |[68]34]) A8 (AI0-)
Al GND 67 | 33| | Al 1 (Al 14)
Al9(Al1-) ||66]32]| AlGND
Al2(Al2+) ||65]31]] Al10 (Al 2-)
Al GND 64 30| | Al 3 (Al 34)
Al 11 (AlI3-) ||63]29]| AlGND
Al SENSE 62| 28| | Al 4 (Al 4+)
Al 12 (Al4-) ||61]27]|| AlGND
A5 (AI5+) |[60]26]| Al 13 (Al 5)
Al GND 59 25| AlI'6 (Al 64)
Al14(Al6-) ||58]24]| AlGND
A7 (Al7+) ||57|23]| Al15(AI7-) TERMINAL 68
Al GND 56|22 | NC
NC 55|21 || NC
NC 54| 20| | NC
D GND 53|19|| Po.4
P0.0 52|18 || D GND
P0O.5 511171 PDA
D GND 50(16|| P06
P0.2 49 115|| D GND
PO.7 48[ 14| +5v
P0.3 47 [ 13| | D GND
PFI11/P2.3 ||46|12|| D GND TERMINAL 35
PrI10/P2.2 | |45|11|| PRIoP10
D GND a4 |10|| PFI 1/P1.1
Pri2iP12 ||43] 9 || DaND
PFIaP13 ||42] 8 || 45V
PFlaP14 ||a1]| 7 || DaND
PFI13/P25 ||40| 6 || PRISIP1 S
PFI15/P2.7 ||39| 5 || PrI6P1 6
PrI7/P17 ||38] 4 || DGND
PFIgP2.0 | |37] 3 || PrIgP2.1
D GND 36| 2 || PFI 12/P2.4
D GND 35| 1 || PFI 14/P2.6
\/

NC = No Connect

CONNECTOR 0
(Al 0-15)

®
| TERMINAL 34
o TERMINAL |
@

NI-DAQmX

Counter/Timer Signal

Default Pin Number (Name)

CTRO SRC
CTRO GATE
CTR O AUX
CTROOUT

ni.com

37 (PFI 8)
3 (PFI9)
45 (PFI 10)
2 (PFI12)



Counter/Timer Signal

CTROA
CTROZ
CTROB
CTR1SRC
CTR 1 GATE
CTR 1 AUX
CTR10UT
CTR1A
CTR1Z
CTR1B
CTR 2 SRC
CTR2 GATE
CTR 2 AUX
CTR20UT
CTR2A
CTR2Z
CTR2B
CTR3 SRC
CTR 3 GATE
CTR 3 AUX
CTR3OUT
CTR3A
CTR3Z
CTR3B
FREQ OUT

PCle-6321

Default Pin Number (Name)
37 (PFI 8)
3 (PFI9)
45(PFI10)
42 (PFI 3)
41 (PFI 4)
46 (PFI 11)
40 (PFI 13)
42 (PFI 3)
41 (PFI 4)
46 (PFI 11)
11 (PFI 0)
10 (PFI 1)
43 (PFI12)
1 (PFI 14)
11 (PFI0)
10 (PFI1)
43 (PFI 2)
6 (PFI 5)
5 (PFI 6)
38 (PFI 7)
39 (PFI 15)
6 (PFI 5)
5 (PFI 6)
38 (PFI 7)
1 (PFI 14)

NI-DAQmX

© National Instruments 267



268

— )
AlD(AI0+) |[68]34]) A8 (AI0-)
Al GND 67 | 33| | Al 1 (Al 14)
Al9(Al1-) ||66]32]| AlGND
Al2(Al2+) ||65]31]] Al10 (Al 2-)
Al GND 64 30| | Al 3 (Al 34)
Al 11 (AlI3-) ||63]29]| AlGND
Al SENSE 62| 28| | Al 4 (Al 4+)
Al 12 (Al4-) ||61]27]|| AlGND
A5 (AI5+) |[60]26]| Al 13 (Al 5)
Al GND 59 25| AlI'6 (Al 64)
Al 14 (Al 6-) | |58] 24| alGND
A7 (AI7+) ||57|23|| AI15(AI7-) TERMINAL 68
Al GND s6 22| A0 0
AO GND 55 (21| AD 1
AO GND 54|20 | NC
D GND 53|19|| Po.4
P0.0 52|18 || D GND
P0.5 51117 || POA
D GND 50 (16| | PO.6
P0.2 49 115|| D GND
PO.7 48[ 14| +5v
P0.3 47 [ 13| | D GND
PFI11/P2.3 ||46|12|| D GND TERMINAL 35
PrI10/P2.2 | |45|11|| PRIoP10
D GND a4 |10|| PFI 1/P1.1
Pri2iP12 ||43] 9 || DaND
PFIaP13 ||42] 8 || +5V
PFlaP14 ||a1]| 7 || DaND
PFI13/P25 ||40| 6 || PRISIP1 S
PFI15/P2.7 ||39| 5 || PrI6P1 6
PrI7/P17 ||38] 4 || DGND
PFIgP2.0 | |37] 3 || PrIgP2.1
D GND 36| 2 || PFI 12/P2.4
D GND 35| 1 || PFI 14/P2.6
\/

NC = No Connect

CONNECTOR 0
(Al 0-15)

®
| TERMINAL 34
o TERMINAL |
@

NI-DAQmX

Counter/Timer Signal

Default Pin Number (Name)

CTRO SRC
CTRO GATE
CTR O AUX
CTROOUT

ni.com

37 (PFI 8)
3 (PFI9)
45 (PFI 10)
2 (PFI12)



Counter/Timer Signal

CTROA
CTROZ
CTROB
CTR1SRC
CTR 1 GATE
CTR 1 AUX
CTR10UT
CTR1A
CTR1Z
CTR1B
CTR 2 SRC
CTR2 GATE
CTR 2 AUX
CTR20UT
CTR2A
CTR2Z
CTR2B
CTR3 SRC
CTR 3 GATE
CTR 3 AUX
CTR3OUT
CTR3A
CTR3Z
CTR3B
FREQ OUT

PCle-6323

Default Pin Number (Name)
37 (PFI 8)
3 (PFI9)
45(PFI10)
42 (PFI 3)
41 (PFI 4)
46 (PFI 11)
40 (PFI 13)
42 (PFI 3)
41 (PFI 4)
46 (PFI 11)
11 (PFI 0)
10 (PFI 1)
43 (PFI12)
1 (PFI 14)
11 (PFI0)
10 (PFI1)
43 (PFI 2)
6 (PFI 5)
5 (PFI 6)
38 (PFI 7)
39 (PFI 15)
6 (PFI 5)
5 (PFI 6)
38 (PFI 7)
1 (PFI 14)

NI-DAQmX

© National Instruments 269



270

(=]
c
=35)
oe
gﬁ
a

'd_...-'-""‘-‘\
ALO(AI0+) |[6B]34] | Ale (A10-)
A GND | [67]33] | A1 (a114)
Alg il 1-) |[e6]32] | Al GND
ALZ (A124) |65 31| Al 10 (AI2-)
AIGND |[64]30] | Al3 (A1 3+)
Al11 (a3 |[3]2a] | Al GND
Al SENSE |[2]z8] | Al4 (Al 4+)
A2 (Al &) |[81]27] | Al GND
AlS (AI5+) |[B0[26]| AI13 (415
AIGND ||59[25]| AlS (A1 &+)
Al 14 (Al &) |[58[24]| Al GND
ALT (M1 7+) | [57[23] | Al15 (1 7-)
a1 ono |[5eles] | 4t TERMIMAL 68
MO GND |[55[21]| Ao TERMINAL 34 —
AD GND | [54[20]| NG
DGND |[53]18]| Po4
Fo.o |[52]18]| D aND
Po.s |[51]17]] PO
oMo |[50]18] | Pos
Fo.2 |[48]15]|| D GHD
Fo.7 |[48]14]| +5W
po.a |[a7]13]| D GND TERMINAL 1 —
PFI11/P2.3 |[46]12]| DGHND TERMIMAL 35
PFl1oPz.2 |[46]11]| PFIOP10
D GHD |[44]10]| PFI1P1
PFIZF1.2 |[43|9 || DGHD
FFI3F1.3 [[42][ 8] +6W
FFI4F14 |[41]7 || DGHND
PFI13P2s |[40] 6 ]| PFISP1S
PFl15P27 |[38] 5 || PFIaP16
FFI7F1.T |[38] 4 || D GND
PFI&Fz0 |[37]| 3| FFIaP21
pGHD |[36] 2 || FFI12P24
peND |[35] 1 || PFI1aP2e
\q"""H-,_)
NG = No Gonnect

{Al 16-31)

5
:

TERMINAL 35
TERMINAL 1

TERMINAL 34
TERMIMAL 68

NI-DAQmX

(‘““'h-..._\_\
POa0 i |35]|| D GND
Po.2& 2 |36(| D GMD
P0.25 3 [37)| PO.24
D GND 4 38| PO.23
P22 5 |39]| PO31
PO21 G |40|| PO.28
O GND 7|41 || PO20
+H5V 8 |42 P0G
O GND 4 143|| PO.18
POAT 10[44 || D GND
P0G 11[45|| PO.26
D GND 12 |46(| PD2T
[ GMD 13|47 (| PO
+5V 14|48(| PO1S
O GMND 15149 () P00
PO14 16|50 | D GMND
POQ 1751 P03
D GND 18|52|| FD.B
FOZ 18|53 || O GND
NG 20|54 || AQ GND
A3 21|55 () ADGND
AD 2 22|56 Al GND
Al 31 (Al 23-) ||23]57]| Al 23 (a1 234)
Al GND 24 (58] Al 30 (Al 22—}
Al22 (Al 22+ | | 2558 Al GND
Al20 (Al 21-) | |26[60|[ A121 (A1214)
Al GND 2761 (] Al 28 (Al 20—}
AlL20 (Al 20+) | (28|62 ]| Al SENSE 2
Al GND 20[63 () Al 27 (Al 19}
A2 (AL 194) | |30[54() Al GND
AL2E (AI18-) [ 131 [65() Al 18 (Al 18+)
Al GND 32|66|| Al 25 (A7)
AT (AI17+) | (33|67 || Al GND
Al 24 (Al 16-) | [34[68]| Al 16 (Al 164)

k_.-ﬂ""'-’

MG = Mo Gonnect

Counter/Timer Signal

Default Connector 0 Pin Number (Name)

CTRO SRC
CTRO GATE
CTROAUX
CTROOUT
CTROA
CTROZ
CTROB
CTR1SRC
CTR1GATE
CTR 1 AUX
CTR10OUT
CTR1A
CTR1Z
CTR1B
CTR2 SRC

ni.com

37 (PFI 8)
3 (PFI9)
45 (PFI 10)
2 (PFI12)
37 (PFI 8)
3 (PFI9)
45 (PF1 10)
42 (PFI 3)
41 (PFI 4)
46 (PFI 11)
40 (PF113)
42 (PFI 3)
41 (PFI 4)
46 (PFI 11)
11 (PF10)



Counter/Timer Signal
CTR 2 GATE
CTR 2 AUX
CTR20OUT
CTR2A
CTR2Z
CTR2B
CTR3 SRC
CTR 3 GATE
CTR 3 AUX
CTR30UT
CTR3A
CTR3Z
CTR3B
FREQ OUT

PCle/PXle-6341

NI-DAQmX

Default Connector 0 Pin Number (Name)
10 (PFI 1)
43 (PF12)
1 (PFI 14)
11 (PFI 0)
10 (PFI 1)
43 (PFI 2)
6 (PFI 5)
5 (PFI 6)
38 (PFI 7)
39 (PFI 15)
6 (PFI 5)
5 (PFI 6)
38 (PFI 7)
1 (PFI 14)
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— )
AlD(AI0+) |[68]34]) A8 (AI0-)
Al GND 67 | 33| | Al 1 (Al 14)
Al9(Al1-) ||66]32]| AlGND
Al2(Al2+) ||65]31]] Al10 (Al 2-)
Al GND 64 30| | Al 3 (Al 34)
Al 11 (AlI3-) ||63]29]| AlGND
Al SENSE 62| 28| | Al 4 (Al 4+)
Al 12 (Al4-) ||61]27]|| AlGND
A5 (AI5+) |[60]26]| Al 13 (Al 5)
Al GND 59 25| AlI'6 (Al 64)
Al 14 (Al 6-) | |58] 24| alGND
A7 (AI7+) ||57|23|| AI15(AI7-) TERMINAL 68
Al GND s6 22| A0 0
AO GND 55 (21| AD 1
AO GND 54|20 | NC
D GND 53|19|| Po.4
P0.0 52|18 || D GND
P0.5 51117 || POA
D GND 50 (16| | PO.6
P0.2 49 115|| D GND
PO.7 48[ 14| +5v
P0.3 47 [ 13| | D GND
PFI11/P2.3 ||46|12|| D GND TERMINAL 35
PrI10/P2.2 | |45|11|| PRIoP10
D GND a4 |10|| PFI 1/P1.1
Pri2iP12 ||43] 9 || DaND
PFIaP13 ||42] 8 || +5V
PFlaP14 ||a1]| 7 || DaND
PFI13/P25 ||40| 6 || PRISIP1 S
PFI15/P2.7 ||39| 5 || PrI6P1 6
PrI7/P17 ||38] 4 || DGND
PFIgP2.0 | |37] 3 || PrIgP2.1
D GND 36| 2 || PFI 12/P2.4
D GND 35| 1 || PFI 14/P2.6
\/

NC = No Connect

CONNECTOR 0
(Al 0-15)

®
| TERMINAL 34
o TERMINAL |
@

NI-DAQmX

Counter/Timer Signal

Default Pin Number (Name)

CTRO SRC
CTRO GATE
CTR O AUX
CTROOUT

ni.com

37 (PFI 8)
3 (PFI9)
45 (PFI 10)
2 (PFI12)



Counter/Timer Signal

CTROA
CTROZ
CTROB
CTR1SRC
CTR 1 GATE
CTR 1 AUX
CTR10UT
CTR1A
CTR1Z
CTR1B
CTR 2 SRC
CTR2 GATE
CTR 2 AUX
CTR20UT
CTR2A
CTR2Z
CTR2B
CTR3 SRC
CTR 3 GATE
CTR 3 AUX
CTR3OUT
CTR3A
CTR3Z
CTR3B
FREQ OUT

USB-6341

Default Pin Number (Name)
37 (PFI 8)
3 (PFI9)
45(PFI10)
42 (PFI 3)
41 (PFI 4)
46 (PFI 11)
40 (PFI 13)
42 (PFI 3)
41 (PFI 4)
46 (PFI 11)
11 (PFI 0)
10 (PFI 1)
43 (PFI12)
1 (PFI 14)
11 (PFI0)
10 (PFI1)
43 (PFI 2)
6 (PFI 5)
5 (PFI 6)
38 (PFI 7)
39 (PFI 15)
6 (PFI 5)
5 (PFI 6)
38 (PFI 7)
1 (PFI 14)

NI-DAQmX
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ALD(AIOS 1
AlB{AID-) 2
Al GND a3
AlTIAL4 4
Al9(AI1-) 5
Al GHD ]
AlZ(AIZY T
Al10(AIZ-) 8
Al GMD 2]
Al 3 (Al 3+) 10
AL11 (A1) 11
Al GMD 12
Al SENSE 13
AIGND 14
ADO 15
AOGND 16

Default NI-DAQmx Counter Terminals

GBI B I,

Tl 17 A4 (A4
Sl 18 A1z (8145
gl 12 A1GND

20 AlS (Al 5+)

Sl 21 113 (A1 5-)
| 22 AIGND

23 AlG (Al 6+)

S| 24 Al14 (Al 6-)
Sl 25 Al GND

Al 26 A17 (AI74)
&l 27 Al15 8 7=
Sl 28 Al GND

Sl 25 e

30 Al GND

S 31 ACA
Sl 32 ACGND

NC = No Connact

PO 65 | 65

P01 [=15]

P02 &Y | &
P03 58 | |65

P04 &0

P05 TO &
POE e

PO.7 72

PFIOP10 T3[|E
PRI 74| |8

PFl2P12 75

PR3 .3 76| &
PFl4P1.4 77| |8
PFISP1S 78| |6
PFl&P16 79| &
PRI 7.7 80| |8

=) 81 FFlar2.0
= 82 D GND

83 PFI9P21

S| 84 D GND
A 85 PFI P22

86 D GND

2l 57 PFI11P24
Gl 88 D GHND

1ll B3 PFI12/P2.4
Sl 20 D GND
Sl 91 PFI13P2s
Gl 82 D GND
il 23 PR 14P2 6
Al 24 D GND
@l 95 PFI15P27
dlf 96 +5\

NI-DAQmX

Counter/Timer Signal

Default Pin Number (Name)

CTRO SRC
CTRO GATE
CTROAUX
CTROOUT
CTROA
CTROZ
CTROB
CTR1SRC
CTR1GATE
CTR 1 AUX
CTR10OUT
CTR1A
CTR1Z
CTR1B

ni.com

81 (PFI 8)
83 (PFI9)
85 (PFI 10)
89 (PFI 12)
81 (PFI 8)
83 (PFI9)
85 (PFI 10)
76 (PFI 3)
77 (PFI 4)
87 (PFI 11)
91 (PFI 13)
76 (PFI 3)
77 (PFI 4)
87 (PFI 11)



Counter/Timer Signal

CTR2 SRC
CTR2 GATE
CTR 2 AUX
CTR20UT
CTR2A
CTR2Z
CTR2B
CTR3 SRC
CTR 3 GATE
CTR 3 AUX
CTR3OUT
CTR3A
CTR3Z
CTR3B
FREQ OUT

USB-6341 (BNC)

Default Pin Number (Name)
73 (PFI 0)

74 (PFI 1)
75 (PF12)
93 (PFI 14)
73 (PFI 0
74 (PFI 1
75 (PFI 2
78 (PFI5
79 (PFI 6
80 (PFI 7
95 (PFI 15)
78 (PFI 5)
79 (PFI 6)
80 (PFI 7)
93 (PFI 14)

)
)
)
)
)
)

NI-DAQmX
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D GND
FFI&F2.0
FFI3F2.1
FFI10F2.2
FFIT/P23
D GND
PFI12/P2.4

L as! L Al

M- a-
0 ) =y i
o Fhigno I

'
| _Usgsmy ' _Usgsa)

FFI13/P25
FFI14F26
FFISP2Y

| I A NALOG INPUT

D GND
USER 1
USER 2
D GND
5V

Al GND

PFl 2/P1.2 PFl 2P1.2

Al SENSE
NC
NC

AOO0O0000000000000000000000000
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@D

CHS GMDr

-
>
T
=
=]
(=]
g
=
=
i
Flosting Souwres (£5) Ground At Sourcs (GS) |
7]
7]
w
i
<
o
w
@
=2

I DI GITAL AND TIMING 1/O

PFl 4P1.4 PFI5/P15 PFI 6/P1E PFITPLT

USERZ
CHS GND @)

NATIOMNAL NI USB-6341
POWER 2 Inputs, 16-Bit, 500 kS/s
m INSTRUMENTS X Series Multifunction DAQ

Default NI-DAQmx Counter Terminals

NI-DAQmX

Counter/Timer Signal Terminal Name

CTRO SRC PFI 8
CTRO GATE PFI9
CTR O AUX PFI 10
CTROOUT PFI 12
CTROA PFI 8
CTROZ PFI 9
CTROB PFI 10

ni.com



Counter/Timer Signal

CTR 1 SRC
CTR 1 GATE
CTR 1 AUX
CTR10UT
CTR1A
CTR1Z
CTR1B
CTR2 SRC
CTR2 GATE
CTR 2 AUX
CTR20UT
CTR2A
CTR2Z
CTR2B
CTR3 SRC
CTR3 GATE
CTR 3 AUX
CTR3OUT
CTR3A
CTR3Z
CTR3B
FREQ OUT

PCle-6343

Terminal Name
PFI 3
PFl 4
PFI 11
PFI 13
PFI 3
PFl 4
PFI 11
PFI 0
PFI 1
PFl1 2
PFl 14
PFI 0
PFI 1
PFI 2
PFI 5
PFI 6
PFI7
PFI 15
PFI 5
PFl 6
PFI7
PFl 14

NI-DAQmX
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(=]
c
=35)
oe
gﬁ
a

'd_...-'-""‘-‘\
ALO(AI0+) |[6B]34] | Ale (A10-)
A GND | [67]33] | A1 (a114)
Alg il 1-) |[e6]32] | Al GND
ALZ (A124) |65 31| Al 10 (AI2-)
AIGND |[64]30] | Al3 (A1 3+)
Al11 (a3 |[3]2a] | Al GND
Al SENSE |[2]z8] | Al4 (Al 4+)
A2 (Al &) |[81]27] | Al GND
AlS (AI5+) |[B0[26]| AI13 (415
AIGND ||59[25]| AlS (A1 &+)
Al 14 (Al &) |[58[24]| Al GND
ALT (M1 7+) | [57[23] | Al15 (1 7-)
a1 ono |[5eles] | 4t TERMIMAL 68
MO GND |[55[21]| Ao TERMINAL 34 —
AD GND | [54[20]| NG
DGND |[53]18]| Po4
Fo.o |[52]18]| D aND
Po.s |[51]17]] PO
oMo |[50]18] | Pos
Fo.2 |[48]15]|| D GHD
Fo.7 |[48]14]| +5W
po.a |[a7]13]| D GND TERMINAL 1 —
PFI11/P2.3 |[46]12]| DGHND TERMIMAL 35
PFl1oPz.2 |[46]11]| PFIOP10
D GHD |[44]10]| PFI1P1
PFIZF1.2 |[43|9 || DGHD
FFI3F1.3 [[42][ 8] +6W
FFI4F14 |[41]7 || DGHND
PFI13P2s |[40] 6 ]| PFISP1S
PFl15P27 |[38] 5 || PFIaP16
FFI7F1.T |[38] 4 || D GND
PFI&Fz0 |[37]| 3| FFIaP21
pGHD |[36] 2 || FFI12P24
peND |[35] 1 || PFI1aP2e
\q"""H-,_)
NG = No Gonnect

{Al 16-31)

5
:

TERMINAL 35
TERMINAL 1

TERMINAL 34
TERMIMAL 68

NI-DAQmX

(‘““'h-..._\_\
POa0 i |35]|| D GND
Po.2& 2 |36(| D GMD
P0.25 3 [37)| PO.24
D GND 4 38| PO.23
P22 5 |39]| PO31
PO21 G |40|| PO.28
O GND 7|41 || PO20
+H5V 8 |42 P0G
O GND 4 143|| PO.18
POAT 10[44 || D GND
P0G 11[45|| PO.26
D GND 12 |46(| PD2T
[ GMD 13|47 (| PO
+5V 14|48(| PO1S
O GMND 15149 () P00
PO14 16|50 | D GMND
POQ 1751 P03
D GND 18|52|| FD.B
FOZ 18|53 || O GND
NG 20|54 || AQ GND
A3 21|55 () ADGND
AD 2 22|56 Al GND
Al 31 (Al 23-) ||23]57]| Al 23 (a1 234)
Al GND 24 (58] Al 30 (Al 22—}
Al22 (Al 22+ | | 2558 Al GND
Al20 (Al 21-) | |26[60|[ A121 (A1214)
Al GND 2761 (] Al 28 (Al 20—}
AlL20 (Al 20+) | (28|62 ]| Al SENSE 2
Al GND 20[63 () Al 27 (Al 19}
A2 (AL 194) | |30[54() Al GND
AL2E (AI18-) [ 131 [65() Al 18 (Al 18+)
Al GND 32|66|| Al 25 (A7)
AT (AI17+) | (33|67 || Al GND
Al 24 (Al 16-) | [34[68]| Al 16 (Al 164)

k_.-ﬂ""'-’

MG = Mo Gonnect

Counter/Timer Signal

Default Connector 0 Pin Number (Name)

CTRO SRC
CTRO GATE
CTROAUX
CTROOUT
CTROA
CTROZ
CTROB
CTR1SRC
CTR1GATE
CTR 1 AUX
CTR10OUT
CTR1A
CTR1Z
CTR1B
CTR2 SRC

ni.com

37 (PFI 8)
3 (PFI9)
45 (PFI 10)
2 (PFI12)
37 (PFI 8)
3 (PFI9)
45 (PF1 10)
42 (PFI 3)
41 (PFI 4)
46 (PFI 11)
40 (PF113)
42 (PFI 3)
41 (PFI 4)
46 (PFI 11)
11 (PF10)



Counter/Timer Signal
CTR 2 GATE
CTR 2 AUX
CTR20OUT
CTR2A
CTR2Z
CTR2B
CTR3 SRC
CTR 3 GATE
CTR 3 AUX
CTR30UT
CTR3A
CTR3Z
CTR3B
FREQ OUT

USB-6343

NI-DAQmX

Default Connector 0 Pin Number (Name)
10 (PFI 1)
43 (PF12)
1 (PFI 14)
11 (PFI 0)
10 (PFI 1)
43 (PFI 2)
6 (PFI 5)
5 (PFI 6)
38 (PFI 7)
39 (PFI 15)
6 (PFI 5)
5 (PFI 6)
38 (PFI 7)
1 (PFI 14)
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NI-DAQmX

MO@IoH [ Ay Asaien ST Gl e A 2830
A8 (AI0-) 2| Al GND Al 24 (A 18-) 34 51 Al GND

o
AIGND 3 9 AIG (A5,  AIGND 85 52 Al21 (Al 214)
ALT(ALTY) 48 A3 (AIS, AT AI174) 36 53 Al 29 (Al 21-)
NEYCRERE S AGnn | AIZSAINT) 87 54 AlGND
AIGND 6/ IS AG{AlGy  MOND 38 55 Al 22 (Al 224)
azazey 7|9 Midaey A1BAIBY 2 23 AlSS (Al
A0 (AI2-) 8] S N OND Vo aiz6 8l 18- d0 S c7 Al GNE .
AIGND o ATAITH  AIGND a1 58 Al 23 (Al 23+)
Al 3 (A1 3+) 10| [ AT (AI7-) 19 (A118+) 42 50 Al 31 (Al 23-)
ALTE (A3 11| |8 A GHD Al 27 (Al 18-) 43 Eelacills

3
Al GHND 14 'E AIGND Al GMND 46 G2 Al

b

S AD 1 63 AD3
AOO 15 |9 AC GND AD 2 0 64 ADGND
ACGND 16| |9 AQGND 48

81 PFIa/P2.0 113 Po.24
BOO 8 FPo8 87|
ﬁ‘z & EFI QP2 1 53'5':. ﬁ -:é 118 Engzpﬁn
> somo R B e caw
PO4 % DGND R 5 118 DGND
P05 87 PFI11/P23 ho1s 102 1 119 Po.27
PO 55 DOND P04 103] 120 DGND
Po-7 89 PFI12F2.4 A 121 PO0.28
PFIOP1.0 90 D GHD R 122 DGND
PRI a1 PFI13F25 Pos ool B 123 P0.29
PFI2P1.2 R Po.18 107| 19 124 DGND
PFIa®1 3 o3 PFl14P2s 012 18IS 125 P30
PFI 4/P1.4 94 DGND TR 15 126 D GND
ISR 95 PFI15F2.7 Poas 11| K 127 _P0.31
PFIGP16 o BV Po2z2 11| IS 128 D GND
PFITP17 Po23 12| S
NC = Mo Connact

Default NI-DAQmx Counter Terminals

Counter/Timer Signal Default Pin Number (Name)

CTRO SRC 81 (PFI 8)
CTRO GATE 83 (PFI9)
CTR 0 AUX 85 (PFI 10)
CTROOUT 89 (PFI 12)
CTROA 81 (PFI 8)

280 ni.com



Counter/Timer Signal

CTROZ
CTROB
CTR1SRC
CTR 1 GATE
CTR 1 AUX
CTR10UT
CTR1A
CTR1Z
CTR18B
CTR2 SRC
CTR2 GATE
CTR 2 AUX
CTR20OUT
CTR2A
CTR2Z
CTR2B
CTR3 SRC
CTR 3 GATE
CTR 3 AUX
CTR30UT
CTR3A
CTR3Z
CTR3B
FREQ OUT

USB-6343 (BNC)

Default Pin Number (Name)

83 (PF19)
85 (PFI 10)
76 (PFI 3)

77 (PF1 4)

87 (PFI 11)
91 (PFI 13)
76 (PFI 3)

77 (PF1 4)

87 (PFI 11)
73 (PFI 0)

74 (PFI 1)

75 (PF1 2)

93 (PFI 14)
73(
74 (
75 (
78 (
79 (
80 (
95 (
78 (
79 (
80 (
93 (

PFI 15)
PFI 5)
PFI 6)
PFI 7)
PFI 14)

NI-DAQmX
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NI-DAQmX

ds N
D:E E g @[] |ros
1| || ® @[] |roe
rz| | |® @|[Od||ron
rz| || ® @[] |ron
oeno | ([ |@® @| [ ||oeno
s || ® @ || |ron
rs| T |® @|[Og||rorz
. s | || ® @[] |ron
5 g 7| |E|© @\ |ros
£ 3 peno | [ ]|® @|[1||oeno
©
9 8 prer | [T (® @| 1| |Fos
= g prorz | | |@ @ || |rn
3 = rrorzz | [T @D | |
eAwpzs | (] |® @[ | |Few
veno | | |© @|[O||peno
razFe | | |® @D | |
rawers | | |® @[T | [rox
ritapzs | (] |® @[ | |2
easr2l | 1] |® @[T | |
e | [T |© @|[||ocuo
vseRt | (]| @D | |rone
userz | (] (® @| D | |z
I oeno | ([T | @[T | |roz
2 v ]| @ @ || |roer
E 0 meno | (]| @[T | [oeno
E PHL 1P PFI 2/P1.2 PH 2F1.3 g USER 1 Al SENSE E @ @ E FO.28
g 2 asenze? | [T | @ @D | |Fex
< = vl |T|® @[] |rosn0
E 3 chseno | | |69 @I || P
g I @|CT | fre
I PFI4F1.4 PFl 5/PLE CHE GND @
NATIONAL NI USB-6343
O rowen INSTRUMENTS X Sora Votttuncion DAG
Default NI-DAQmx Counter Terminals
Counter/Timer Signal Terminal Name
CTRO SRC PFI 8
CTRO GATE PFI 9
CTROAUX PFI 10
CTROOUT PFI 12
CTROA PFI 8
CTROZ PFI 9
CTROB PFI 10
ni.com



Counter/Timer Signal

CTR 1 SRC
CTR 1 GATE
CTR 1 AUX
CTR10UT
CTR1A
CTR1Z
CTR1B
CTR2 SRC
CTR2 GATE
CTR 2 AUX
CTR20UT
CTR2A
CTR2Z
CTR2B
CTR3 SRC
CTR3 GATE
CTR 3 AUX
CTR3OUT
CTR3A
CTR3Z
CTR3B
FREQ OUT

PXle-6345

Terminal Name
PFI 3
PFl 4
PFI 11
PFI 13
PFI 3
PFl 4
PFI 11
PFI 0
PFI 1
PFl1 2
PFl 14
PFI 0
PFI 1
PFI 2
PFI 5
PFI 6
PFI7
PFI 15
PFI 5
PFl 6
PFI7
PFl 14

NI-DAQmX
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)
alo(aos | [ea]ad]
Al GND 6733
algal1-) | [es]az

Al2 (al2+) ||85

Al GND 64| 30
Al11(al3—) |63 28
Al SENSE 62| 28|
Al12 (a4 | 6127
AIS A5+ |60 28
Al GND 59|25
Al 14 (AlB-} |58 24
AlTAIT+ |57 23]
Al GND 56 22
AD GND 55 21
AD GND 54| 20
D GND 53 19
FO.O 52 18
FO.5 51017
D GND 50 16
FO.2 49 15
PO.T 48 | 14
PO.3 47 |13
PFI11/P23 | 46 12
FFl10/P22 | 45 11
D GND 44 10
FFI2P1z | 43| o
FFIAF13 | 42| &
FFI4P14 | 41| 7
FFI13P25 | 40| &
FFl1&8P27 | 39 &
FFI 717 35| 4
FFI &F2.0 37| 3
D GND 3% 2
D GND 35 1

"-a._______hh

N

Al B (Al 0}
Al (AL 14}
Al GND
AL1O (&) 2-)
Al 3 (Al 3+)
Al GND
Al 4 (Al 44}
Al GND
AL13 (A 5-)
ALE (Al 6+
Al GND
AL1S (& 7-)

|| AOD

AD1
AFFI1 O
PO.4

D GHD
PO.1

PO.&

D GHD
+5Y

D GHD

D GHD
PFIOP1.0
PFI 1/P1.1
D GHD
+5Y

D GHD
PFI 5P1.5
PFI&P1.E
D GHD
PFI 2P2.1
PFI12/P2.4
PFI14/P26

1000 OV S0 1Wh 0 HOLDINNOD

Cl

H\@

wﬂ%ﬁ@

it

(82-91 1¥) 1 HOLOINNOD

ALTT (A T14)
Al 78 (Al TO-}
Al B (Al 63+)
Al B3 (Al B8+)
Al TS (Al 67—}
Al B8 (Al 6E+)
Al BS (Al 65+)
Al 72 (Al 64-)
Al GND

Al 55 (Al 55+)
Al 54 (Al 5d4+)
Al &1 (Al 53-)
Al 52 (Al 52+)
Al 51 (Al 51+)
Al 58 (Al 50~}
Al 49 (Al 48+)
Al 48 (Al 48+)
Al 47 (Al 38—}
Al 38 (Al 38+)
Al 37 (Al 37+)
Al 44 (4l 36—}
Al GND

Al 35 (Al 354)
Al 34 (Al 344)
Al 41 (Al 33-)
Al 32 (Al 324)
Al 23 (Al 234)
Al 30 (Al 22-)
Al 21 (Al 214)
Al 20 (Al 204)
ALZT (Al 18-}
AL18 (Al 184)
ALTT (Al 174)
Al 24 (Al 18-}

o|a|~aln|sloln-

Zla

Ciz
Cia |47
0L
15
18
17

\ [8[2[8[z|2[aR|2[8 g[8 |e[s|5[¢|e]s]2]8]5]8

|

{ ERBEEEENERRBR2E =
|2[8]8[2[8]n]x]x[5[5[2[3[8[23]a]s]

Al 79 (Al T1-)
Al 70 (Al T0+)
Al 77 (Al 69-)
Al 76 (Al 53-)
Al BT (A1 67+)
Al 74 (Al 56-)
Al T3 (Al 5-)
Al G4 (Al 64+)
Al GND

Al 63 (Al 55-)
Al B2 (Al 54—
Al 53 (Al 53+)
Al BO (Al 52-)
Al 59 (Al 51-)
Al 50 (Al 504)
Al 57 (A1 49-)
Al 56 (Al 48-)
Al 39 (Al 394)
Al 46 (Al 38-)
Al 45 (Al 37-)
Al 36 (Al 364)
Al SENSE 2
Al 43 {41 35-)
Al 42 (Al 34-)
Al 33 {41 334)
Al 40 (Al 32-)
Al 31 (a1 23
Al 22 (Al 224)
Al 25 (a1 21-)
Al 28 (Al 20-)
Al 13 {41 194)
Al 26 (Al 18-)
Al 25 (A1 17—
Al 16 (Al 16+)

NI-DAQmXx

Counter/Timer Signal Default Pin Number SNamez

37 (PFI 8)
3 (PFI9)
45 (PF1 10)
2 (PFI12)
37 (PFI 8)
3 (PFI9)
45 (PF1 10)
PFI 3)

CTRO SRC
CTRO GATE
CTR O AUX
CTROOUT
CTROA

CTROZ

CTROB

CTR1SRC
CTR1GATE
CTR1AUX

ni.com

42 (
41 (PFI 4)
46 (

PFI 11)



Counter/Timer Signal
CTR10UT
CTR1A
CTR1Z
CTR1B
CTR2SRC
CTR 2 GATE
CTR 2 AUX
CTR20UT
CTR2A
CTR2Z
CTR28B
CTR3 SRC
CTR 3 GATE
CTR 3 AUX
CTR30UT
CTR3A
CTR3Z
CTR3B
FREQ OUT

PCle-6346

Default Pin Number (Name)
40 (PFI 13)
42 (PF13)
41 (PF1 4)
46 (PFI 11)
11 (PFI0)
10 (PFI 1)
43 (PFI 2)
1 (PFI 14)
11 (PFI 0)
10 (PFI 1)
43 (PFI2)
6 (PFI 5)
5 (PF16)
38 (PFI 7)
39 (PFI 15)
6 (PFI 5)
5 (PF16)
38 (PFI7)
1 (PFI 14)

NI-DAQmX

© National Instruments 285



286

Al
A+

Al GND
Al2—
A3y

Al GMND
LIERS
AlGMD
A5

Al 64

Al GND
AlT-
KO0
ADT

APFI O
P04

O GMD
P

P0G

D GMD
+5V

D GMD

D GMD
PHOPLO
FH1/P1
D GMD
+5W

D GMD
PF 5/P1.5
PH&/P1.6
O GMD
PGP
PH12/P2.4
PRI 14/P26

TERMIMAL 68 —
TERMIMAL 34 —

TERMIMAL 1 —
TERMIMAL 35 —

=) @

gz

NI-DAQmX

Default Connector 0 Pin Number (Name)

Al D+ D
Al GND 67 | 33
All- 66| 32
A2+ &5 | 31
Al GND AED
A3 63| 20
RESERVED |[62|z8
Al 6127
AlS+ 60| 26
Al GND 50| 25
Al 6 58| 24
AT+ 57| 23
Al GND 56| 22
ADGND 55| 21
ADGND 54| 20
D GND 53(10
PILD 52|18
PiLS 5117
D GND 50|16
PiL2 40(15
POLT 48|14
PiL3 47(13
PFI11/P23 |[48]12
PRIO/P22 |[45]11
D GND 44[10
PFI 2/P1.2 41| 0
PFl 3/P1.2 47| 8
PFl 4/P1.4 a1 7
PF13/P25 |[40] 6
PFI15/P27 |[ 23] 5
PRI7/P1T7 36| 4
PFI&/P20 37| 3
DGND 36| 2
D GND 351
Counter/Timer Signal
CTRO SRC
CTR 0 GATE
CTR 0 AUX
CTROOUT
CTROA
CTRO0Z
CTROB
CTR1SRC

CTR 1 GATE
CTR 1 AUX
ni.com

37 (PFI 8)
3 (PFI9)
45 (PF1 10)
2 (PFI12)
37 (PFI 8)
3 (PFI9)
45 (PF1 10)
42 (PFI 3)
41 (PFI 4)
46 (PFI11)



Counter/Timer Signal
CTR10UT
CTR1A
CTR1Z
CTR1B
CTR2SRC
CTR 2 GATE
CTR 2 AUX
CTR20UT
CTR2A
CTR2Z
CTR28B
CTR3 SRC
CTR 3 GATE
CTR 3 AUX
CTR30UT
CTR3A
CTR3Z
CTR3B
FREQ OUT

USB-6346 (BNC)

NI-DAQmX

Default Connector 0 Pin Number (Name)
40 (PFI 13)
42 (PF13)
41 (PF1 4)
46 (PFI 11)
11 (PFI0)
10 (PFI 1)
43 (PFI 2)
1 (PFI 14)
11 (PFI 0)
10 (PFI 1)
43 (PFI2)
6 (PFI 5)
5 (PF16)
38 (PFI 7)
39 (PFI 15)
6 (PFI 5)
5 (PF16)
38 (PFI7)
1 (PFI 14)
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Al Al3

P ]es FS[ |es P |a@s S| |as

§

AlG Al 7

Al AlS
Fs| |as S |es FS[ |as FS[ &S

Flosating Source [FS] Ground Ref, Source (G5}

::i :E

'
VRS ALGND

L. UsSBEE L. UsBE3E

PFI 2/P1.2

PHO/PLO  PHI/PLI

FFI2/P13

USER1

DIGITAL AND TIMMG 1O

PR 4/P1.4

PA 5/P15 PFI&/P16 PR 7/PLF USER 2

Default NI-DAQmx Counter Terminals

NI-DAQmX

A

AN NN AN N NN NN NN AN N NN AN S

D GND
PO.O

PO

PO.2

PO.3
DGND
PO.4

PO.5

P06

P07

D GND

PRI &/P20
PRIS/P2.]
PRI T0/P2.2
PFIT1/P23
DGND
PRI12/P24
PRI 13/P25
PFI 14/P2.6
PFI15/P2T
DGND
USER1
USER 2
DGND
+5V
AlGHD
RESERVED
RESERVED
APFIO

CHS GND

Counter/Timer Signal

Terminal Name

CTRO SRC
CTRO GATE
CTR 0 AUX
CTROOUT
CTROA
CTROZ
CTROB

ni.com

PFI 8
PFI 9
PFI 10
PFI 12
PFI 8
PFI9
PFI 10



Counter/Timer Signal

CTR 1 SRC
CTR 1 GATE
CTR 1 AUX
CTR10UT
CTR1A
CTR1Z
CTR1B
CTR2 SRC
CTR2 GATE
CTR 2 AUX
CTR20UT
CTR2A
CTR2Z
CTR2B
CTR3 SRC
CTR3 GATE
CTR 3 AUX
CTR3OUT
CTR3A
CTR3Z
CTR3B
FREQ OUT

USB-6346 (Screw Terminal)

Terminal Name
PFI 3
PFl 4
PFI 11
PFI 13
PFI 3
PFl 4
PFI 11
PFI 0
PFI 1
PFl1 2
PFl 14
PFI 0
PFI 1
PFI 2
PFI 5
PFI 6
PFI7
PFI 15
PFI 5
PFl 6
PFI7
PFl 14

NI-DAQmX
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=
=
1
WD 00 s Oh LA L b —

PODECEERROBa08a0d

Default NI-DAQmx Counter Terminals

Bl el el ol ol ole) Bl el e el e el Bl%,

17
18
19
21
23
25
27
28

3
32

Al 4+
Al4-

Al GND
Al 5+

Al 5-

Al GND
Al 6+

Al 6

Al GND
Al 7+

Al 7-

Al GND
APFI 0
Al GND
AOT

AO GND

PO.O
PO.1
PO.2
P03
P04
PO.5
P06
PO.7
PFIO/MPLO
PFI1/P1.1
PFI 2/P1.2
PFI3/P1.3
PFI 4/P14
PFI5/P1.5
PFI&/P1.6
PFI7/PLT

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112

113
114
115
116
n7z
e
19
120

121
122
123
124
125
126
127
128

(SIS G Gl e e L e L]
Ll el el L) B el e e 5 e 1%

o I

=
&1
5
5

PFl 8/P2.0
D GND
PFI9/P2.1
D GND

PFI 10/P2.2
D GND

PFI 11/P23
D GND

PFI 12/P24
D GND

PFI 13/P25
D GND

PFl 14/P2.6
D GND

PFI 15/P2.7
+5V

NI-DAQmX

Counter/Timer Signal

Default Pin Number (Name)

CTRO SRC
CTR O GATE
CTR O AUX
CTROOUT
CTROA
CTROZ
CTROB
CTR1SRC
CTR 1 GATE
CTR1AUX
CTR10OUT
CTR1A

ni.com

113 (PFI 8)
115 (PFI 9)
117 (PFI 10)
121 (PFI 12)
113 (PFI 8)
115 (PF1 9)
117 (PFI 10)
108 (PFI 3)
109 (PFI 4)
119 (PFI 11)
123 (PFI 13)
108 (PFI 3)



Counter/Timer Signal
CTR1Zz
CTR1B
CTR2 SRC
CTR 2 GATE
CTR 2 AUX
CTR20OUT
CTR2A
CTR2Z
CTR28B
CTR3 SRC
CTR 3 GATE
CTR 3 AUX
CTR30UT
CTR3A
CTR3Z
CTR3B
FREQ OUT

PXle-6349

Default Pin Number (Name)
109 (PFI 4)
119 (PFI 11)
105 (PFI 0)
106 (PFI 1)
107 (PFI2)
125 (PFI 14)
105 (PFI 0)
106 (PFI 1)
107 (PFI2)
110 (PFI 5)
111 (PFl 6)
112 (PFI 7)
127 (PFI 15)
110 (PFI 5)
111 (PFI 6)
112 (PFI 7)
125 (PFI 14)

NI-DAQmX
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CONNECTOR 0

— )
Al O+ s 34| Alo-
Al GND 67| 33| Al 1+
Ali— 86 | 32| | Al GND
Al 24+ 65| 31| Al2-
Al GND B4 |30 || Al3+
Al s 63| 29| Al GND
RESERVED ||e2|28|| Al4+
Al 4— 61 |27| AlGND
Al 5+ 60| 26| Als-
Al GND 50|25 || AlG+
A6 58|24 || Al GND
Al T+ 57|23 Al 7-
Al GND 56 22| | ADD
AD GMD 55 (21| AO1
AD GND 54| 20| | APFlO
D GND 53|19 P04
Po.0 52 18| | D GND
Po.5 5117 P04
D GND 50| 16| PosB
PO.2 49 (15| | D GND
PO.7 48 (14| 48V
Po.3 47 13| DGND
PFl114/P2.3 46 12| | D GND
PFl10/P2.2 45 (11| PFIO/P1.0
D GND a4 10| | PFI1/P14
PFI2P1.2 | 43| 8 | DGND
PFl 3/P1.3 42| B 45V
PFl 4P1.4 44| 7 D GND
PFl13/P2.5 |[20| 6 || PFI&/P15
PFl15/P2.7 ||39| 5 || PFI&/P1.6
PFI7/P17 | 28| 4 || DGND
PFlaPz.0 | 27| 3 | PFlaiP24
D GND 36| 2 || PFl12/P2.4
D GND 35| 1 || PF114/P2.6

p

"'\-\__\_\_\__\-HJ]

TERMINAL 68 —
TERMINAL 34 —

CONNECTOR 1
(Al B-31)

TERMINAL 4 —
TERMIMAL 35 —

TERMINAL 68 —
TERMINAL 34 —

CONNECTOR 0
(Al 0-7)

TERMINAL 1 —
TERMIMNAL 35 —

t_h‘z\ @

l"‘ﬂ:l‘\ @ @ /'Ht’i

CL=

CONNECTOR 1
——
~ )
Al 8+ 68|34 | ale—
Al - 67| 33| Al9+
Al10- 66| 32| | Al 10+
Ald11+ 65| 31| Al141-
Al12— 64| 30| | Al 12+
Al13— 63|29 Al13+
Al144+ 62| 28| Al14—
Al 15— 61|27 Al15+
Al 16— 60| 26| Al16+
Al17+ 59| 25| Al17-
Al18— 58| 24 || Al18+
Al19— &7 | 23| Al 19+
RESERVED | |56 | 22| | Al GND
Al 20+ B5 | 21| al20-
Al 21— 54| 20| Al21+
Al 22— 53|19 | Al22+
Al 23+ 5218 || Al 23—
Al 24— 81 (17| Al 24+
Al 25— 50|16 Al 25+
Al 26+ 49| 16| | Al 26—
Al 27— 48 | 14| | Al 27+
Al 28— 47 (13| Al 28+
Al 294+ 48 (12| | Al 29—
Al 30— 45|11 Al 30+
Al 31— 44 (10| Al 31+
Al GND 43| 2 | AlGND
Al GND 42 | 8 || RESERVED
Al GND M| T || AIGND
Al GND 40| 6 || Al GND
Al GND 39| 5 || AlGND
Al GND 38| 4 || AlGND
Al GND 37| 3| AalGND
Al GND 36| 2 | AlGND
Al GND 35| 1 | alGND
"-\-\__\_\_\__J

NI-DAQmX

Counter/Timer Signal

Default Pin Number (Name)

CTRO SRC
CTRO GATE
CTR O AUX
CTROOUT
CTROA

CTROZ

CTROB

CTR1SRC
CTR1GATE
CTR 1 AUX

ni.com

37 (PFI 8)
3 (PFI9)
45 (PF1 10)
2 (PFI12)
37 (PFI 8)
3 (PFI9)
45 (PF1 10)
42 (PFI 3)
41 (PFI 4)
46 (PFI 11)



Counter/Timer Signal
CTR10UT
CTR1A
CTR1Z
CTR1B
CTR2SRC
CTR 2 GATE
CTR 2 AUX
CTR20UT
CTR2A
CTR2Z
CTR28B
CTR3 SRC
CTR 3 GATE
CTR 3 AUX
CTR30UT
CTR3A
CTR3Z
CTR3B
FREQ OUT

USB-6349 (Screw Terminal)

Default Pin Number (Name)
40 (PFI 13)
42 (PF13)
41 (PF1 4)
46 (PFI 11)
11 (PFI0)
10 (PFI 1)
43 (PFI 2)
1 (PFI 14)
11 (PFI 0)
10 (PFI 1)
43 (PFI2)
6 (PFI 5)
5 (PF16)
38 (PFI 7)
39 (PFI 15)
6 (PFI 5)
5 (PF16)
38 (PFI7)
1 (PFI 14)

NI-DAQmX

© National Instruments 293



294

& 17

A0+ 1S
ao- 2|l S8
amenD 3 o 9|10
a4 g 920
Al- 5 6 g i
AIGND 6| -
A2t 7|6 g =
a2- 8| S-S 5
AIGND 9 & >
A3+ 10| S g =
az- | IS 5
aaho 12 | 50
RESERVED 13| | | 5
mGhD 14 | 3]
a0 15 | JI3

AOGND 16| 5/,
gl s

A20+ 65
AI20- 66 (D % 332
aao o7 O ol 5
a2 8|9 oI5
m2i- 60 S ol g
acnD 70/ S| o
nze 11| S| i g
a2- 72| |t 5o
ne 30 e

A2~ 74|
meno 75| | |9
n2e 76 D] S92
M- 77 0| s
acnD 78| | &%
aase 79| gl S| %
as- 80| | S %

Default NI-DAQmx Counter Terminals

Al GND
Al 27+
Al 27-
Al GND
Al 28+
Al 28-
Al 29+
Al 29-
Al GND
Al 30+
Al 30-
Al GND
Al 31+
Al31-

"
=
z
&
e
3
;
&
£
£
e
B
e

3 B2 R R KR R s PG e 5 B G T 5

as+ 33 g g
Als- 34| 5

aeno 35 o Y3
mor 36| o] Y 52
Al- 37| |© g gi
aap 38 Q| I
Ao 39| 9| Sl
A10- 40| || i 20
A1+ 2D o
Al 22| |[© g o
aaND 39| i e
a2 aal (9| Sl
anz- a9 Jile
aaD 46 (9 | 23
anse a7 9| il
A3 48| @ |

PO.D
PO.1
Po2
PO.3
P04
POS
P&
PO.7
PFIG/P1.0
PFI1/P11
PFI2/P12
PFI3/P13
PFl 4/P1 4
PFI5/P15
PF 6/P1.6
PRI7/P1T

97

98

99
100
101
102
103
104
105
106
107
108
109
110
m
nz

113
114
115
116
117
118
119
120

121
122
123
124
135
126
127
128

GBI G UGN GGG

CEeCl0a0a0a80aa8a

Al 14+
Al 14—
Al GND
Al 15+
Al 15—

A6+
Al 16—
AT+
Al 17—
RESERVED
Al 18+
Al 18-
Al GND
Al 19+
Al 19—

PFl 8/P20

D GND

PF 9/P2.1

DGND

PR 10/P2.2
DGND

PR 11/P2.3
D GND

PR 12/P2.4
D GND

PF 13/P2.5
DGND

PFl 14/P2.6
DGND

PR 15/P2.7
5V

NI-DAQmX

Counter/Timer Signal

Default Pin Number (Name)

CTRO SRC
CTRO GATE
CTROAUX

ni.com

113 (PFI 8)
115 (PFI 9)
117 (PFI 10)



Counter/Timer Signal
CTROOUT
CTROA
CTROZ
CTROB
CTR1SRC
CTR1 GATE
CTR 1 AUX
CTR10UT
CTR1A
CTR1Z
CTR1B
CTR2 SRC
CTR 2 GATE
CTR 2 AUX
CTR20UT
CTR2A
CTR2Z
CTR28B
CTR3 SRC
CTR 3 GATE
CTR 3 AUX
CTR30UT
CTR3A
CTR3Z
CTR38B
FREQ OUT

PCle-6351

Default Pin Number (Name)

121 (PFI 12)
113 (PFI 8)
115 (PFI1 9)
117 (PFI 10)
108 (PFI 3)
109 (PFI 4)
119 (PFI 11)
123 (PFI 13)
108 (PFI 3)
109 (PFI 4)
119 (PFI 11)
105 (PFI0)
106 (PFI 1)
107 (PFI1 2)
125 (PFI 14)
105 (PFI0)
106 (PFI 1)
107 (PFI 2)
110 (PFI 5)
111 (PFI 6)
112 (PFI 7)
127 (PFI 15)
110 (PFI 5)
111 (PFI 6)
112 (PFI7)
125 (PFI 14)

NI-DAQmX
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— )
A0 (AL D) 68|34
Al GMC G733
NEEERIEES
A2 (Al2e) |[65[31
Al GND Bd |30
Al11 (A1 3-) |[63[28
Al SEMSE A B
A2 (a4 | (8127
A5 (Al 5+ | [BO[28
Al GMD 50|25
Al14 (Al 6-) |[58[24
ALTIAIT+) | |57)23
Al GHD 56 22
AQ GND 5521
AD GMD 4|20
D GND 53[19
P00 s2(18
Fos 51(17
D GHD 5016
po.2 49115
FO.7 48|14
P03 4713
FFI1PES | 46|12
PFRI1OP22 | [45]11
D GHD 4410
PFI 2/P12 431 8
PFI 3P1.3 42| &
FFl4/F1.4 M7
FFI1E3F2SE |40 6
PFRI1&P2T |[38)5
FEI7iP17F 38| 4
PFl 8/P2.0 av| s
O GMD a6 2
D GHD 35| 1
)

ALS (Al D)
ALT (AL T+)
Al GND

Al 10 (Al 2-)
A3 (A 3+)
Al GND

A4 (Al 4+)
Al GND
A3 (Al 5-)
ALG (Al 6+)
Al GND
A5 (Al 7-)
AD D

A

APFID

PO.4

D GND

POA

P06

O GMD

+5Y

O GMD

D GND

PFI QP10
PFI1/P1.1

O GHD

+5Y

O GMD
FFI5F1.5
PFI6P1.6
D GND
PFI2/P2A1
PFRI12/P2A4
PFI 14/P2.6

COMMECTOA O
(Al 0-15)

S

TERMINAL 68 — il —

TERMINAL 35 —pelsig—
@

TEAMIMAL 34

TERMINAL 1

NI-DAQmX

Counter/Timer Signal

CTRO SRC
CTRO GATE
CTR 0 AUX
CTROOUT
CTROA
CTROZ
CTROB
CTR1SRC
CTR 1 GATE
CTR 1 AUX
CTR10OUT
CTR1A

ni.com

Default Pin Number (Name)

37 (PFI 8)
3 (PFI9)
45 (PFI 10)
2 (PFI12)
37 (PFI 8)
3 (PFI9)
45 (PFI 10)
42 (PFI 3)
41 (PFI 4)
46 (PFI11)
40 (PFI 13)
42 (PFI 3)



Counter/Timer Signal
CTR1Zz
CTR1B
CTR2 SRC
CTR 2 GATE
CTR 2 AUX
CTR20OUT
CTR2A
CTR2Z
CTR28B
CTR3 SRC
CTR 3 GATE
CTR 3 AUX
CTR30UT
CTR3A
CTR3Z
CTR3B
FREQ OUT

USB-6351

Default Pin Number (Name)
41 (PF1 4)
46 (PFI 11)
11 (PFI10)
10 (PFI 1)
43 (PFI2)
1 (PFI 14)
11 (PFI 0)
10 (PFI 1)
43 (PFI2)
6 (PFI 5)
5 (PFI 6)
38 (PFI 7)
39 (PFI 15)
6 (PFI 5)
5 (PFI 6)
38 (PFI 7)
1 (PFI 14)

NI-DAQmX
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AL D (Al 0+)
Al B (A10-)
Al GND

Al (Al 1+)

Al GND
Al 2 (Al 24)
AL10 (Al 2-)
Al GND

L=

A13(A13+) 10| IS
Al 11 (A3 11| I8

Al GHD 12

Al SENSE 13| |5
Al GND 14| 15
AOO 15| ¥8
ADGHND 16| 18

Default NI-DAQmx Counter Terminals

1
>
]
4| 5
AlG AT 5
5]
T
-]

] 17 Al (Al 44
sl 18 A2 (Al 4=)
|10 AIGHD

20 AlS (Al 5+)
A 21 A3 (Al s
22 AIGMD

23 AlG (Al )

sl 24 A4 (816
El 25 AIGND

26 A7 (Al T4)

w27 A5 (817

POO 65| |6
PO1 &6 | %
P02 57| IS

FO.3 58
P04 B0 I
P05 T E
P08 il |

P07 72| e
PFIOP1.0 73| &

FFI1/P11 74

PFI2P1.2 75| &
PFIaP1 .3 78| %
PFI4P14 77| |5
FFISF1.5 78| &
PFI&P1 6 79| %
PFI P17 80| |6

PFlaF2.0

PRI P22
O GO
PFl11/P23
D GND
PFI12P24

PFI15FP2.7
+5Y

NI-DAQmX

Counter/Timer Signal

Default Pin Number (Name)

CTRO SRC
CTRO GATE
CTR O AUX
CTROOUT
CTROA
CTROZ
CTROB
CTR1SRC
CTR1GATE
CTR 1 AUX
CTR10OUT
CTR1A
CTR1Z
CTR1B
CTR2 SRC

ni.com

81 (PFI 8)
83 (PFI9)
85 (PFI 10)
89 (PFI12)
81 (PFI 8)
83 (PFI9)
85 (PFI 10)
76 (PFI 3)
77 (PFI 4)
87 (PFI 11)
91 (PFI 13)
76 (PFI 3)
77 (PFI 4)
87 (PFI11)
73 (PFI0)



Counter/Timer Signal

CTR 2 GATE
CTR 2 AUX
CTR20UT
CTR2A
CTR2Z
CTR2B
CTR3 SRC
CTR 3 GATE
CTR 3 AUX
CTR3OUT
CTR3A
CTR3Z
CTR3B
FREQ OUT

PCle-6353

Default Pin Number (Name)
74 (PFI 1)

75 (PFI 2)

93 (PFI 14)
73 (PF10)
74 (PFI 1)
75 (PF1 2)
78 (PFI 5)
79 (PFI 6)
80 (PFI 7)
95 (PFI 15)
78 (PF1 5)

79 (PFI 6)

80 (PFI 7)

93 (

PFI 14)

NI-DAQmX
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)

Alo a0+ |[e8]34
Al GND 67 |33
Alg(Al1-} ||66]az2
Alz(azy) |[es]31
Al GND 64 | 30
Al11(a13-) |[63 |29
Al SENSE 62|28
Al12(ala-) |[61]27
Al5(Al5+) |[60]26
Al GND 59 | 25
Al 14 (Al6-) |[58]24
A7 (AITH) |[57[23
Al GND 56|22
AD GND 55| 21
AD GND 54| 20
D GND 53|19
P0.0 52|18
P05 51|17
D GND 50 [ 16
P02 49|15
P07 48] 14
P03 47 (13
PFI11/P2.3 ||46]12
PRI 1o/P22 |[a5] 11
D GND 44|10
PFI2/P1.2 43| 9
PFI 3/P1.3 42| 8
PFl 4/P1.4 a1 7
PFI13/P25 ||40] B
PFI1sP27 |[39] 5
PFI 7/P1.7 38| 4
PFI 8/P2.0 37| 3
D GND 36 2
D GND 35| 1

~

Al 8 (Al 0-)
Al (AL 14)
Al GND

Al 10 (Al 2-)
Al 3 (Al 3+)
Al GND

Al 4 (Al 4+)
Al GND

Al 13 (Al 5-)
Al 6 (Al 6+)
Al GND
ALT5(AI7-)  TERMINAL 68 —

ADO
AD 1 TERMINAL 34 —

CONMNECTOR 1
(Al 16-31)

H— TERMINAL 35
— TERMINAL 1

APFI O
PO.4

D GND
PO.1
P0.6

D GND
+5V

D GND
D GND TERMINAL 35 —
PFIO/P1.0

PFI 1/P1.1

D GND

+5V

D GND

PFI 5/P1.5

PFI 6/P1.6

D GND

PFl 8/P2.1

PFI 12/P2.4

PFI 14/P2.6

TERMINAL 1 — — TERMINAL 34

==/

H— TERMINAL 68

@ = = @ CONNECTOR 0
(Al 0-15)

€

Counter/Timer Signal

CTRO SRC
CTRO GATE
CTROAUX
CTROOUT
CTROA
CTROZ
CTROB
CTR1SRC
CTR 1 GATE
CTR 1 AUX
CTR10UT
CTR1A
CTR1Z

300

ni.com

(T

P0.30 1]3s
P0.28 FED
P0.25 3 |37
D GND 4 |38
P0.22 5|39
P0.21 6 |40
D GND 7 |41
+5V 8 |42
D GND 9 |43
PO.17 10| 44
PO.16 1145
D GND 12 | 46
D GND 13|47
+5V 14 [ 48
D GND 15 | 49
PO.14 16 | 50
P0.9 17 | 51
D GND 18 | 52
P0O.12 19 | 53
APFI 1 20 |54
AD 3 2155
AD 2 22 |56
Al 31 (Al 23-) [|23 |57
Al GND 24 |58
Al22 (A122+) |25 50
Al 29 (Al 21-) || 26|60
Al GND 27 | 81
Al20 (Al 20+) |[28]62
Al GND 29 |63
Al19 (Al 19+) |[30]64
Al 26 (Al 18-) ||31]65
Al GND 32 |66
AL17 (AI17+) [|33 |67
Al 24 (Al 16-) ||34 |68

_—

D GND

D GND

P0.24

P0.23

P0.31

PO.29

P0.20

PO.19

P0.18

D GND
P0.26

PO.27

PO.11

P0.15

PO.10

D GND
P0.13

PO.8

D GND

AO GND

AO GND

Al GND

Al 23 (Al 23+)
Al 30 (Al 22-)
Al GND

Al 21 (Al 21+)
Al 28 (Al 20-)
Al SENSE 2
Al 27 (Al 19-)
Al GND

Al 18 (Al 18+)
Al 25 (Al 17-)
Al GND

Al 16 (Al 16+)

NI-DAQmX

Default Connector 0 Pin Number (Name)

37 (PFI 8)
3 (PF19)

45 (PFI 10)
2 (PFI12)
37 (PFI 8)
3 (PF19)

45 (PFI 10)
42 (PFI 3)
41 (PFI 4)
46 (PFI 11)
40 (PFI 13)
42 (PFI 3)
41 (PFI 4)



Counter/Timer Signal
CTR1B
CTR2 SRC
CTR 2 GATE
CTR 2 AUX
CTR20UT
CTR2A
CTR2Z
CTR28B
CTR3 SRC
CTR 3 GATE
CTR 3 AUX
CTR30UT
CTR3A
CTR3Z
CTR3B
FREQ OUT

USB-6353

NI-DAQmX

Default Connector 0 Pin Number (Name)
46 (PFI 11)
11 (PFI0)
10 (PFI 1)
43 (PFI2)
1 (PFI 14)
11 (PF10)
10 (PFI 1)
43 (PFI2)
6 (PFI 5)
5 (PFI 6)
38 (PFI7)
39 (PFI 15)
6 (PFI 5)
5 (PFI 6)
38 (PFI 7)
1 (PFI 14)

© National Instruments 30 1
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ALD (Al 04)
ALS (Al D)
Al GMND

Al (Al 14)
AlD (AT}
Al GMD
ALZ (Al 24)
AL Al 2-)
Al GMD

AL (A3 0
AT A3 1
Al GMND 12
Al SEMSE 13
AIGHND 14
ADD 15
ADGND 16

L e eI L

POO
PO
PO.2
P03
FO.4
P05
POS
POY
PFI P10
FFI1/F1.1
PFI 2P1.2
PFl3F1.3
PFI 4F1.4
FFI 5P15
PFI&F1.6
PFI 7P1.7

BddddfddNdZBRTER

) )

Default NI-DAQmx Counter Terminals

. 17
k 18
] 12
= 20
:;g |
o 22
s,

L 24
25
= 25
s 27
o 28
= ]
o

] an
1 31
@

= a2

) Bd G B G o ) G B 2 B

BRESBLSERIRRERRE

¥

Al4 (Al 44)
A2 (B 4-)
Al GHD
ALS (Al 5+)
A3 (Al 5-)
AIGND

A6 (Al 6+)
A4 (81 6-)
Al GHD
AT (AL T+)
A5 (4] 7-)
AlGND
APFI 0
AlGND
A

AD GND

D GMD

0 GND
PRI1OP22
D GMD
FEI11P23
O GMD
PFI12P24
O GMD
PEI1APLE
D GMD
FEI14P25
O GMD
PFI15P27
5

Al 16 (Al 164) 33
Al 24 (Al 16-) 34
Al GND a5
AT AL 174) 36
Al 25 (A1 17—} 87
Al GND a8
Al 18 (Al 184) 39
Al 26 (Al 18—} 40
Al GND 41
Al 19 (Al 194) 42
Al 27 (Al 19-) 43
Al GRD 44
AISENSEZ 45
Al GND 45
AO 2 47
AD GND 48

[ G R e 2 G o) e ) (89 9 L ) ()

Al 20 (Al 20+)
Al 28 (Al 20-)
Al GMD

Al 21 (A1 214)
EEE
Al GND

Al 22 (Al 22+4)
Al 30 (Al 22-)
Al GMD

Al 23 (Al 23+)
AL 31 (A 23
Al GND

APF 1

Al GND
AD3

AD GND

ERRZBERYUSRENBIEE

113 PO24
114 O GND
115 PO25
116 D GND
117 PD26
118 D GND
119 POEY
120 O GND
121 PO2B
122 DGND
123 P0O20
124 DGND
125 POA30
126 O GND
127 PO
128 D GND

NI-DAQmX

Counter/Timer Signal

Default Pin Number (Name)

CTRO SRC
CTRO GATE
CTROAUX
CTROOUT
CTROA
CTROZ

ni.com

81 (PFI 8)
83 (PF1 9)
85 (PFI 10)
89 (PFI 12)
81 (PFI 8)
83 (PF1 9)



Counter/Timer Signal

CTROB
CTR1SRC
CTR 1 GATE
CTR 1 AUX
CTR1OUT
CTR1A
CTR1Z
CTR1B
CTR2 SRC
CTR 2 GATE
CTR 2 AUX
CTR2OUT
CTR2A
CTR2Z
CTR2B
CTR3 SRC
CTR 3 GATE
CTR 3 AUX
CTR3OUT
CTR3A
CTR3Z
CTR3B
FREQ OUT

PXle-6355

Default Pin Number (Name)

85 (PFI 10)
76 (PF1 3)
77 (PF1 4)
87 (PFI 11)
91 (PFI 13)
76 (PFI 3)
77 (PF1 4)
87 (PFI 11)
73 (PF1 0)
74 (PFI 1)
75 (PF12)
93 (PFI 14)
73 (PFI0
74 (
75 (
78 (
79 (
80 (
95 (
78 (
79 (
80 (
93 (

PFI 15)
PFI 5)
PF1 6)
PFI7)
PFI 14)

NI-DAQmX
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)
alo(aos | [ea]ad]
Al GND 6733
algal1-) | [es]az

Al2 (al2+) ||85

Al GND 64| 30
Al11(al3—) |63 28
Al SENSE 62| 28|
Al12 (a4 | 6127
AIS A5+ |60 28
Al GND 59|25
Al 14 (AlB-} |58 24
AlTAIT+ |57 23]
Al GND 56 22
AD GND 55 21
AD GND 54| 20
D GND 53 19
FO.O 52 18
FO.5 51017
D GND 50 16
FO.2 49 15
PO.T 48 | 14
PO.3 47 |13
PFI11/P23 | 46 12
FFl10/P22 | 45 11
D GND 44 10
FFI2P1z | 43| o
FFIAF13 | 42| &
FFI4P14 | 41| 7
FFI13P25 | 40| &
FFl1&8P27 | 39 &
FFI 717 35| 4
FFI &F2.0 37| 3
D GND 3% 2
D GND 35 1

"-a._______hh

N

Al B (Al 0}
Al (AL 14}
Al GND
AL1O (&) 2-)
Al 3 (Al 3+)
Al GND
Al 4 (Al 44}
Al GND
AL13 (A 5-)
ALE (Al 6+
Al GND
AL1S (& 7-)

|| AOD

AD1
AFFI1 O
PO.4

D GHD
PO.1

PO.&

D GHD
+5Y

D GHD

D GHD
PFIOP1.0
PFI 1/P1.1
D GHD
+5Y

D GHD
PFI 5P1.5
PFI&P1.E
D GHD
PFI 2P2.1
PFI12/P2.4
PFI14/P26

1000 OV S0 1Wh 0 HOLDINNOD

Cl

H\@

wﬂ%ﬁ@

it

(82-91 1¥) 1 HOLOINNOD

ALTT (A T14)
Al 78 (Al TO-}
Al B (Al 63+)
Al B3 (Al B8+)
Al TS (Al 67—}
Al B8 (Al 6E+)
Al BS (Al 65+)
Al 72 (Al 64-)
Al GND

Al 55 (Al 55+)
Al 54 (Al 5d4+)
Al &1 (Al 53-)
Al 52 (Al 52+)
Al 51 (Al 51+)
Al 58 (Al 50~}
Al 49 (Al 48+)
Al 48 (Al 48+)
Al 47 (Al 38—}
Al 38 (Al 38+)
Al 37 (Al 37+)
Al 44 (4l 36—}
Al GND

Al 35 (Al 354)
Al 34 (Al 344)
Al 41 (Al 33-)
Al 32 (Al 324)
Al 23 (Al 234)
Al 30 (Al 22-)
Al 21 (Al 214)
Al 20 (Al 204)
ALZT (Al 18-}
AL18 (Al 184)
ALTT (Al 174)
Al 24 (Al 18-}

o|a|~aln|sloln-

Zla

Ciz
Cia |47
0L
15
18
17

\ [8[2[8[z|2[aR|2[8 g[8 |e[s|5[¢|e]s]2]8]5]8

|

{ ERBEEEENERRBR2E =
|2[8]8[2[8]n]x]x[5[5[2[3[8[23]a]s]

Al 79 (Al T1-)
Al 70 (Al T0+)
Al 77 (Al 69-)
Al 76 (Al 53-)
Al BT (A1 67+)
Al 74 (Al 56-)
Al T3 (Al 5-)
Al G4 (Al 64+)
Al GND

Al 63 (Al 55-)
Al B2 (Al 54—
Al 53 (Al 53+)
Al BO (Al 52-)
Al 59 (Al 51-)
Al 50 (Al 504)
Al 57 (A1 49-)
Al 56 (Al 48-)
Al 39 (Al 394)
Al 46 (Al 38-)
Al 45 (Al 37-)
Al 36 (Al 364)
Al SENSE 2
Al 43 {41 35-)
Al 42 (Al 34-)
Al 33 {41 334)
Al 40 (Al 32-)
Al 31 (a1 23
Al 22 (Al 224)
Al 25 (a1 21-)
Al 28 (Al 20-)
Al 13 {41 194)
Al 26 (Al 18-)
Al 25 (A1 17—
Al 16 (Al 16+)

NI-DAQmXx

Counter/Timer Signal Default Pin Number SNamez

37 (PFI 8)
3 (PFI9)
45 (PF1 10)
2 (PFI12)
37 (PFI 8)
3 (PFI9)
45 (PF1 10)
PFI 3)

CTRO SRC
CTRO GATE
CTR O AUX
CTROOUT
CTROA

CTROZ

CTROB

CTR1SRC
CTR1GATE
CTR1AUX

ni.com

42 (
41 (PFI 4)
46 (

PFI 11)



Counter/Timer Signal
CTR10UT
CTR1A
CTR1Z
CTR1B
CTR2SRC
CTR 2 GATE
CTR 2 AUX
CTR20UT
CTR2A
CTR2Z
CTR28B
CTR3 SRC
CTR 3 GATE
CTR 3 AUX
CTR30UT
CTR3A
CTR3Z
CTR3B
FREQ OUT

PXle-6356

Default Pin Number (Name)
40 (PFI 13)
42 (PF13)
41 (PF1 4)
46 (PFI 11)
11 (PFI0)
10 (PFI 1)
43 (PFI 2)
1 (PFI 14)
11 (PFI 0)
10 (PFI 1)
43 (PFI2)
6 (PFI 5)
5 (PF16)
38 (PFI 7)
39 (PFI 15)
6 (PFI 5)
5 (PF16)
38 (PFI7)
1 (PFI 14)

NI-DAQmX
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Al O+
AlDGND
Al 1-

Al 2+

Al 2 GND
Al 3=

MC

Al 4-

Al 5+

AlS GND
Al &=

Al T+

Al 7 GND
AQGND
ADGND

D GND
FOLO

FO.5

D GMND
P02

P07

P03
PFI11/P23
FFI 10/P2.2
[ GMD

PFI 2/P1.2
PFI3/P1.3
PFl 4/P1.4
PFI13/P25
PFl 15/P2.7
PFI7/P1T
FFl 8/F2.0
0 GND

o GND

)

&8

34

&7

i3

66

32

63

il

&4

30

63

9

62

28

61

27

50

26

59

25

58

[
i

57

[
o]

56

L]
L]

a2

bl
—_

54

bt
L

53

Wy

52

oo

51

-
el

50

—_
oy

49

(%]

48

e

47

L

46

L

43

—_

44

-

43

W

42

41

40

39

38

7

El=]

35

S LRI N pe by B

S~

Al O-

A1+

Al 1 GND

Al 2-

Al 3+

Al 3 GND

Al 4+

Al 4 GND

Al 5=

Al B+

Al & GND

Al 7- TERMIMAL 68
ACOD
ADN
APFIO
FO.4

D GND
FO

POS

O GND
+5WV

D GND

D GND
FFIO/P1.0
PFI1/P1.1
D GHD
+5Y

O GND
PFI5/P1.5
FFI 6/F1.6
D GND
PFI 4/P2.1
FFI 12/P2.4
PFI 14/FP2.6

TERMIMAL 35

MC = Mo Connect

TORO
7

C

h @ CONNE
(MO

Q4

TERMIMAL 34

TERMINAL 1

NI-DAQmXx

Counter/Timer Signal

CTRO SRC
CTRO GATE
CTROAUX
CTROOUT

ni.com

Default Pin Number (Name)

37 (PFI 8)
3 (PFI9)

45 (PFI 10)

2 (PFI12)



Counter/Timer Signal

CTROA
CTROZ
CTROB
CTR1SRC
CTR 1 GATE
CTR 1 AUX
CTR10UT
CTR1A
CTR1Z
CTR1B
CTR 2 SRC
CTR2 GATE
CTR 2 AUX
CTR20UT
CTR2A
CTR2Z
CTR2B
CTR3 SRC
CTR 3 GATE
CTR 3 AUX
CTR3OUT
CTR3A
CTR3Z
CTR3B
FREQ OUT

USB-6356

Default Pin Number (Name)
37 (PFI 8)
3 (PFI9)
45(PFI10)
42 (PFI 3)
41 (PFI 4)
46 (PFI 11)
40 (PFI 13)
42 (PFI 3)
41 (PFI 4)
46 (PFI 11)
11 (PFI 0)
10 (PFI 1)
43 (PFI12)
1 (PFI 14)
11 (PFI0)
10 (PFI1)
43 (PFI 2)
6 (PFI 5)
5 (PFI 6)
38 (PFI 7)
39 (PFI 15)
6 (PFI 5)
5 (PFI 6)
38 (PFI 7)
1 (PFI 14)

NI-DAQmX
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TSI 17 A4+ &l 81 PFI&P2.0
g:gj ; all 18 a4 ';g-? slle2 penD
o L— = &l 19 Al GnD ar S\l 83 PFioP2.1
yTE : il 20 A5+ 05 S|l 84 DGND
Al 1 5 elll 21 A PO.4 S | R
Al GND o Sl 22 A GND P06 &l 86 DGND
Al 2+ 2 Sl 23 Ale+ = &\l &7 PrI11P23
Al o 3 Sl 24 e n0.7 ©|| 88 DGND
o — = &l 25 AIGND A Sl 89 PFI12P2.4
Sl 26 A7+ . &l 90 DaND
i i sll 27 ai7- iRl Sll o1 PrI13P25
AGND 12 &l 28 AIGND Pr AP S &l 92 DeND
NG 13 Sl 20 APFIO ALl |l 23 PFI14P26
AIGND 14 Gff 30 AIGND PFI5P15 §)] 94 DGND
il e il 31 Ao 1 BT S\l 95 PFI15P27
ADOGND 18 . &ll 32 AC GND PFI7/P17 . Sl o6 +5V
MC = No Connect
Default NI-DAQmx Counter Terminals
Counter/Timer Signal Default Pin Number (Name)
CTRO SRC 81 (PFI 8)
CTRO GATE 83 (PFI9)
CTR 0 AUX 85 (PFI 10)
CTROOUT 89 (PFI 12)
CTROA 81 (PFI 8)
CTROZ 83 (PFI9)
CTROB 85 (PFI 10)
CTR1SRC 76 (PFI 3)
CTR 1 GATE 77 (PFI 4)
CTR 1 AUX 87 (PFI 11)
CTR10OUT 91 (PFI 13)
CTR1A 76 (PFI 3)
ni.com

NI-DAQmX



Counter/Timer Signal

CTR1Z
CTR18B
CTR2 SRC
CTR 2 GATE
CTR 2 AUX
CTR20UT
CTR2A
CTR2Z
CTR2B
CTR3 SRC
CTR 3 GATE
CTR 3 AUX
CTR30UT
CTR3A
CTR3Z
CTR3B
FREQ OUT

USB-6356 (BNC)

Default Pin Number (Name)
77 (PFI1 4)

PFI 11)

PFI 0)

PFI 1)

PFI2)

PFI 14)

PFI 15)
PFI 5)
PFI 6)
PFI 7)

87 (
73 (
74 (
75 (
93 (
73 ( )
74 (PFI 1)
75 ( )
78 (PFI 5)
79 ( )
80 ( )
95 (
78 (
79 (
80 (
93 (PFI 14)

NI-DAQmX
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-

o

o

=

=

=]

.

= 1) <

=

Floating Souse (F5| Ground Ral. Sourte (GS)
[ AN 1 ks Al 1
1 1 1 1
1 By 1 Al
] 1 ] 1
1 GND | 1 1
1 1

w

@

i}

3

<

c

- w

3 w

=2

PFl 414 PFIG/P15 FFl 6P1E PRI T/PLT

| I A NALOG IN PUT I

FFI OPLO PFI 1/P1L1 Pl 2P1.2 PFI 3/P13

I DIGITAL AND TIMING I/ O

NATIONAL
© power INSTRUMENTS

D GND
PFl&P2.0
PFIQP2.1
PFI10/P2.2
PFIT/P23
D GND
PFI12/P2.4
PFI13/P25
PFI14F2.6
PFI1S/P2.7
D GND
USER1
USER 2

D GND
5V

Al GND
NC

NC

APFID

O0O00O0000000000000000000000080 0|
©0222020002222000200220000200002

CHS GND

CHS GND (@)

NI USB-6356
2 Inputs, 16-Bit, 1.25 MSis
X Series Multifunction DAQ

Default NI-DAQmx Counter Terminals

NI-DAQmX

Counter/Timer Signal

Terminal Name

CTRO SRC
CTR O GATE
CTR O AUX
CTROOUT
CTROA
CTROZ
CTROB

ni.com

PFI 8
PFI 9
PFI 10
PFI 12
PFI 8
PFI 9
PFI 10



Counter/Timer Signal

CTR 1 SRC
CTR 1 GATE
CTR 1 AUX
CTR10UT
CTR1A
CTR1Z
CTR1B
CTR2 SRC
CTR2 GATE
CTR 2 AUX
CTR20UT
CTR2A
CTR2Z
CTR2B
CTR3 SRC
CTR3 GATE
CTR 3 AUX
CTR3OUT
CTR3A
CTR3Z
CTR3B
FREQ OUT

PXle-6358

Terminal Name
PFI 3
PFl 4
PFI 11
PFI 13
PFI 3
PFl 4
PFI 11
PFI 0
PFI 1
PFl1 2
PFl 14
PFI 0
PFI 1
PFI 2
PFI 5
PFI 6
PFI7
PFI 15
PFI 5
PFl 6
PFI7
PFl 14

NI-DAQmX

© National Instruments 3 11



312

Al O+ 6] a4] | Alo-
Al 0 GND 67 33| Al1+
Al1- 66|32 || Al 1GND
Al 2+ 65|31 || Al2- o -
Al 2 GND 6430 || Al3+ g =
Al 63|29 AI3GND 5R EE
NG 62|28 || Al4+ gz 24
Al 4- 61]27]| Al4 GND 2= z<
Al 5+ 60|26 || AlS- © ©
Al'5 GND 53| 25| | Al6+ @ @
Al 6 58|24 | Al6 GND
Al 57123 || AlT- TERMINAL 68 — [ TERMINAL 35
Al'7 GND 56|22]| ADO ;
A0 GND 551211 AO 1 TERMINAL 34 — H— TERMINAL 1
AQ GND 54|20 | APFl O
D GND 53[19]| Po.4
PO.0 52(18]| D GND
P05 51|17 || PO
D GND 50|16 || P06
P02 48| 15[ | D GND
Po7 481141145V TERMINAL 1 — - TERMINAL 34
P03 47|13 || D GND i
PFI 11/P2.3 46|12 || DGND TERMINAL 35 — /I—— TERMINAL 68
PFl 10/P2.2 45| 11 PFIO/P1.0
D GND 44|10 | PFI1/P1A @ @
PRiziPi2  |[43[ o || DGND
PRIaP1a  |[a2] 8 || 5V
PFI 4/P1.4 41| 7 || DGND
PFI13/P2.5 ||40] 6 || PFISIP15
PFI 15/P2.7 39| 5 PFI 6/P1.6
PRI7/P17  |[38] 4 || DGND
PFIaP20 |[37] 3 || PFIa/P2.1
D GND 35| 2 || PFI12/P2.4
D GND 35| 1 || PFI1aP2 6
NG = No Connect

Counter/Timer Signal
CTRO SRC
CTR O GATE
CTR 0 AUX
CTROOUT
CTROA
CTROZ
CTROB
CTR1SRC
CTR 1 GATE
CTR 1 AUX
CTR10UT
CTR1A
CTR1Z

ni.com

NI-DAQmX

f’\
P0.30 1 |35|| DGND
P0.28 2 |36(| DGND
P0.25 3 |37 (| PO.24
D GND 4 (38| Po.23
P0.22 5139 | Po.31
PO.21 6 |40(| Po.29
D GND 7 [41]| Po.2o
+5V 8 42| PO.1D
D GND 9 |43]| Po.18
P0.17 10 (44 || D GND
P0.16 11 45| | P0.26
D GND 12146 || Po.27
D GND 13 (47| | PO.11
+5V 14 (48| | PO.15
D GND 15 (49| PO.1O
PO.14 16 |50 || D GND
P0.9 17 | 51| | P0O.13
D GND 18|52 || PO.8
P0.12 19|53 || D GND
APFI 1 20| 54 || AO GND
AD3 21 | 55| AQ GND
AO 2 22|56 (| Al 15 GND
Al 15— 23 |57 (| Al 15+
Al 14 GND 24 58| Al 14—
Al 14+ 25| 59| Al 13 GND
Al13- 26 |60 || Al 13+
Al 12 GND 27 (61| Al 12—
Al 12+ 28 |62 (| NC
Al 11 GND 29 | 83| Al 11-
Al 11+ 30 |64 || Al 10 GND
AlL10- 31| 65| Al 10+
Al 9 GND 32 66| | Alo—
Al 9+ 33 | 67| AlBGND
Al 8- 34|68 || Al 8+
\/

NC = No Connect

Default Connector 0 Pin Number (Name)
37 (