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GETTIN_G STARTED GUIDE
NI Signal Generators

ZDORFIAVPICE BEABR-ZCHFENTNET,

This document explains how to install, configure, and test National Instruments signal generators for
generating arbitrary and standard function waveforms. This document applies to the NI 5401, NI 5402,
NI 5404, NI 5406, NI 5411, NI 5412, NI 5421, NI 5422, NI 5431, NI 5441, NI 5442, and NI 5450
devices.

For more information about these devices, including signal generator features and programming, refer
to the NI Signal Generators Help at Start»All Programs»National Instruments»NI-FGEN»
Documentation. This online document contains hardware information, concepts, detailed VI and
function references for the NI-FGEN instrument driver, and information specific to your device. For the
NI signal generator specifications, refer to the specifications document included with each device.

For free downloads of the most current versions of documentation, visit ni . com/manuals. For the
latest version of NI-FGEN, visit ni .com/idnet.
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Conventions

The following conventions are used in this manual:

» The » symbol leads you through nested menu items and dialog box options to a final
action. The sequence File»Page Setup»Options directs you to pull down the File menu,
select the Page Setup item, and select Options from the last dialog box.

The & symbol indicates that the following text applies only to a specific product, a
specific operating system, or a specific software version.

This icon denotes a tip, which alerts you to advisory information.

This icon denotes a note, which alerts you to important information.

device may result in bodily injury.

This icon denotes a caution, which advises you of precautions to take to avoid injury, data
loss, or a system crash. When this symbol is marked on the hardware product, refer to the
Read Me First: Safety and Radio-Frequency Interference document included with the
device, for precautions to take.

¢
& This icon denotes a hot surface, which indicates that a device may be hot. Touching the

bold Bold text denotes items that you must select or click in the software, such as menu items
and dialog box options.

italic Italic text denotes emphasis or a cross-reference.

monospace Text in this font denotes text or characters that you should enter from the keyboard,
sections of code, programming examples, and syntax examples. This font is also used for
disk drives, paths, directories, functions, filenames, and extensions.

monospace Italic text in this font denotes text that is a placeholder for a word or value that you must
italic supply.
Platform Text in this font denotes a specific platform and indicates that the text following it applies

only to that platform.
NI-DAQ mx devices  This phrase describes the NI 5402/5404/5406/5412/5421/5422/5441/5442/5450 devices.

Traditional NI-DAQ  This phrase describes the NI 5401/5411/5431 devices.
(Legacy) devices

NI Signal Generators Getting Started Guide 2 ni.com
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1. Verifying the System Requirements

To use an NI signal generator with NI-FGEN, your system must meet certain requirements. For more
information about minimum and recommended system requirements and supported application
development environments (ADEs), refer to the NI-FGEN Instrument Driver Readme, which is
available on the NI-FGEN CDs.

@ Note After you install NI-FGEN, you can access the NI-FGEN documentation, including the
NI-FGEN Instrument Driver Readme, at Start»All Programs»National Instruments»NI-FGEN»
Documentation.

2. Unpacking

NI signal generators ship in an antistatic envelope to prevent electrostatic discharge (ESD). ESD can
damage several components on the device.

A Caution Never touch the exposed pins of connectors.

To avoid damage when handling the device, take the following precautions:
e Ground yourself using a grounding strap or by touching a grounded object.

¢ Touch the antistatic package to a metal part of your computer chassis before removing the device
from the package.

Remove the device from the envelope and inspect it for loose components or any sign of damage. Notify
NI if the device appears damaged in any way. Do not install a damaged device into your computer.

Store the device in the antistatic envelope when not in use.

3. Verifying the Kit Contents

The following items are included in the NI signal generator kit:
NI signal generator
SMB-BNC cable (NI 5404/5412/5421/5422/5441/5442 only)

U NI-FGEN instrument driver DVD-sized case, which contains the following items:
—  NI-FGEN CDs, which include the NI Signal Generators Help
NI Analog Waveform Editor CD. Eligible hardware kits receive an activation license.
(NI 5412/5421/5422/5441/5442/5450 only)
(d  The following documents:
— NI Signal Generators Getting Started Guide
—  The specifications document for the NI signal generator
—  Read Me First: Safety and Radio-Frequency Interference
—  Maintain Forced-Air Cooling Note to Users (except the NI 5401/5404/5411/5431 devices)
—  Retrofitting Your PXI Module Note to Users (NI 5402/5406/5412/5421/5422/5441 only)

NI Composite Video Generator CD (NI 5431 only)

© MNational Instruments Corporation 3 NI Signal Generators Getting Started Guide
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Electromagnetic Interference (EMI) Gasket

The NI signal generator kit may also include an EMI gasket and the Retrofitting Your PXI Module Note
to Users that describes under what conditions you should install the gasket. Refer to the Installing
PXI Modules section for more information about when you should install the gasket.

Other Required Items

5

In addition to the items contained in the kit, you need the following items to install your signal generator:
U 1/8 in. Phillips head screwdriver

U Cables appropriate for use with your device

For PXI devices

U A PXI chassis, a PXI/SCXI combination chassis, or a PX1/CompactPCI chassis and chassis
documentation

U A PXI controller or MXI bridge

For PXI Express devices

U A PXI Express chassis and chassis documentation
A PXI Express controller or a MXI-Express bridge
For PCI devices

A desktop computer with its documentation

Note If your application uses NI-TClk synchronization, you must use a RTSI cable to connect the
devices (PCI NI DAQmzx devices only).

4. Installing the Software

5

The NI-FGEN CDs, included with your device, install the instrument driver for all NI signal generators.
NI-FGEN CDs also include the FGEN Soft Front Panel (SFP), which is an easy-to-use, interactive tool
that helps you quickly begin working with the NI signal generator.

To install NI-FGEN, complete the following steps:

1. (Optional) If you are developing an application for the NI signal generator, install an ADE, such as
LabVIEW or LabWindows"™/CVI™.

2. Insert the first CD of the NI-FGEN CD set. The NI-FGEN installer should open automatically.

Note If the installation window does not appear, navigate to the CD drive, double-click the drive,
and double-click setup . exe.

3. Follow the instructions in the installation prompts. For installation troubleshooting information
contact NI technical support or visit ni . com/support.

(Windows Vista) You may see access and security messages during installation. Accept the prompts
to complete the installation.

4.  When the installer completes, a dialog box appears that asks if you want to restart, shut down, or

restart later. Select Restart.

NI Signal Generators Getting Started Guide 4 ni.com
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5. If you are using a system running the LabVIEW Real-Time Module, download NI-FGEN to the
target using Measurement & Automation Explorer (MAX). Refer to the MAX Explorer Remote
Systems Help by selecting Help»Help Topics»Remote Systems in MAX.

(NI 5431 only) Insert the NI Composite Video Generator CD into the CD drive and follow the
instructions in the installation window.

9. Installing the Hardware

A Caution You must power off and unplug the computer or chassis before installing the device.

To prevent damage to the device caused by ESD or contamination, handle the device using the edges
or the metal bracket. Refer to the Read Me First: Safety and Radio-Frequency Interference document
for more information about handling your device.

@ Note You must install the NI-FGEN software before installing the hardware.

Cooling Considerations for PXI and PCI Devices

A Caution When installing an NI-DAQmx device (except the NI 5404), follow the guidelines in the
Maintain Forced-Air Cooling Note to Users document included in the kit to ensure that the device is
cooled effectively.

Thermal Shutdown—If the device temperature rises above the maximum operating temperature, the
device shuts down and MAX or NI-FGEN notifies you with an error message. For information about
the operating temperatures for your device, refer to the device specifications. To re-enable the device
after thermal shutdown, you must perform a hard reset, using one of the following methods:

e Power off the computer or chassis that contains the device. After the device has cooled, power on
the computer or chassis and reboot the controller, if necessary.

. Call the niFgen Reset Device VI or the niFgen_ResetDevice function.

e Perform a device reset in MAX. For more information about resetting a device in MAX, refer to
Measurement & Automation Explorer Help for NI-DAQmx by navigating to Help»Help Topics»
NI-DAQmx»MAX Help for NI-DAQmx within MAX.

Review the guidelines in the Maintain Forced-Air Cooling Note to Users and make any necessary
adjustments. The thermal shutdown error is reported until the device has cooled to an acceptable
operating temperature and has been reset successfully.
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Installing PXI Modules

AN

JAN

To install the device in either a PXI chassis, a PXI/SCXI combination chassis, or a PXI/CompactPCI
chassis, complete the following steps:

1.  Power off and unplug the PXI chassis.

2. (Optional) If you need to use the provided EMI gasket to reduce high-frequency emissions, install
it now. Refer to the Retrofitting Your PXI Module Note to Users for more information about
installing the gasket.

3. Position the PXI chassis so that inlet and outlet vents are not obstructed. For more information
about optimal chassis setup, refer to the chassis documentation.

Make sure that the ejector handle is in the unlatched (downward) position.

5. Hold the PXI module by the ejector handle and slide it into an empty slot. Make sure that the base
engages with the guides in the chassis, as shown in Figure 1.

1 PXIl Chassis 3 Screws
2 Ejector Handle 4 NI PXI signal generator

Figure 1. PXI Installation

6. Slide the module completely into the chassis and latch it by pulling up on the ejector handle.
Tighten the captive screws at the top and bottom of the module front panel.

Caution Performance may suffer if both screws are not tightened properly.

7. Verify that the PXI chassis fans are operable and free of dust and other contaminants restricting
airflow. Refer to the Cooling Considerations for PXI and PCI Devices section for more information
about optimal chassis airflow.

8. Plug in the PXI chassis.
Uninstalling PXI Modules

When removing PXI modules from the chassis, ensure that you are grounded with a grounding strap or
are touching a grounded metal surface. To avoid ESD, do not touch the exposed connector pins or any
exposed circuitry on the device. When not in use, PXI devices should be stored in the original antistatic
envelope to avoid damage.

Hot Surface During operation, the metal surfaces of PXI devices may become hot. Be careful when
removing the device from the chassis or when moving it to a different peripheral slot. When removing
the device, hold it by only the ejector handle and front panel.
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Installing and Uninstalling PXI Express Modules
To install a PXI Express module, follow the instructions in the Installing PXI Modules section and install
the module in a PXI Express slot of a PXI Express chassis. Refer to the chassis documentation to
determine which slots are designated for PXI Express modules.

1 PXI Express Chassis 4 NI PXI Express signal generator
2 Ejector Handle 5 Chassis slot markings
3 Screws

Figure 2. PXI Express Module Installation

To uninstall a PXI Express module, follow the instructions in the Uninstalling PXI Modules section.
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Installing PCI Devices
To install the PCI device, complete the following steps:
1. Power off and unplug the PC.
2. Remove the PC cover.

3. Insert the device into an open PCI slot, as shown in Figure 3.

| 1 NI PCI Device 2 PCI Slot 3 Computer Chassis

Figure 3. PCI Installation
@ Tip To maximize airflow and extend the life of the device, leave any adjacent PCI slots empty.
4.  Secure the device with a screw.

A Caution Itisimportant to completely screw the device into the PCI slot both for mechanical stability
and for a solid ground connection, which reduces electrical noise. Improperly secured devices may
affect the accuracy of device specifications.

Some computer manufacturers use a securing lever made of plastic to secure PCI devices; such a
lever is unacceptable and must be removed. Use the screw provided in the kit to secure the device.
Otherwise, you must use a different computer chassis.

5. Verify that the computer exhaust fans are operable and free of dust and other contaminants
restricting airflow to prevent your device from overheating. Refer to the Cooling Considerations
for PXI and PCI Devices section for more information about preventing overheating.

Replace the PC cover.
Plug in the PC.
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6. Power On Your Computer or PXI Chassis

Windows recognizes any newly installed device the first time you restart the computer after hardware is
installed. On some Windows systems, the Found New Hardware wizard opens with a dialog box for

every NI device installed. Install the software automatically (Recommended) is selected by default.
Click Next or Yes to install the software for each device.

¢ PXI or PXI Express devices controlled using MXI—Power the PXI chassis before you power on

the PC.

¢ NI-DAQmx PCI devices— Verify that spread-spectrum clocking is enabled in the PC BIOS. Refer to
the PC user documentation for information about how to verify this setting if it is available.

AN

7. Configuring and Testing in MAX

Caution Spread-spectrum clocking varies the clock signal to spread the timing clock signal over a
small frequency range. Disabling spread-spectrum clocking may affect the accuracy of the signal
generator specifications.

Complete the following steps to configure and test your device:

1. Launch MAX.

2. In the configuration pane, double click Devices and Interfaces and expand the NI-DAQmx

Devices folder.

@ Note If you are using a remote RT target, expand Remote Systems, find and expand your target,
and then expand Devices and Interfaces.

¢ NI 5401/5411/5431—Expand Traditional NI-DAQ (Legacy) Devices.

SB My System - Measurement & Automation Explorer

Fle Edit Wew Took Help

Configuration A

= @ Iy Syskem
Data Neighborhood
= Devices and Interfaces

=l Lﬂ MNI-DaQmx Devices
B PCI-5421: "Devl”
B PCI-6024E: "Deve"
- P PUI System (Unidentified)

@

- 5 Ports {Serial & Parallel)

= (&8 Traditional MI-DAG {Legacy) Devices
Bl PCI-5401 (Device 1)
Bl PCI-MIO-16E-1 (Device 2)

il Scales
+ Software
+ ﬁ VI Drivers
= .t?! Remaote Systems
=-[@ 10.0.56.19
# Data Meighborhood

= Devices and Interfaces

= [m] NI-DAQmx Devices
g NI Pl-B412: "Dewt”

M PRI-B421: "Dev2”
B NI Pil-B422: "Devd”

1 All signal generators except the NI 5401/5411/5431 are listed under MySystem»Devices and Interfaces»
NI-DAQmx Devices. The NI 5401/5411/5431 are listed under MySystem»Devices and Interfaces»
Traditional NI-DAQ (Legacy) Devices.

2 Only NI-DAQmx devices are listed under Remote Systems»Devices and Interfaces.
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3. Check that your device appears under Devices and Interfaces. If your device does not appear,
press <F5> to refresh the view in MAX. If the device is still not recognized, refer to ni . com/
support.

@ Note If you are using a MXI interface to control a PXI or PXI Express chassis and encounter
performance or initialization issues, refer to your MXI documentation to verify the system
requirements and to ensure that the MXI interface is properly configured. Software optimization
might be necessary. For MXI-3 optimization, select Start»All Programs»National Instruments
MXI-3»MXI-3 Optimization. MXI-4 and MXI-Express optimization is performed automatically
by the hardware.

4. Perform a device self-test to verify installation.
¢ NI-DAQmx Devices—Right-click the device and select Self-Test.

¢ Traditional NI-DAQ (Legacy) Devices—Right-click the device, select Properties, and
click Test Resources.

A dialog box appears and indicates whether the device passed the test.

When the self-test finishes, a message indicates either successful verification or that an error
occurred.

@ Note If the device does not pass the self-test, reboot your system and repeat steps 1 through 4 in
section 7. Configuring and Testing in MAX. If the device still does not pass the self-test, visit
NI Technical Support at ni . com/support.

5. Configure the device settings.

a.  Record the device number or device name assigned to the device. You need this number when
programming the device.

¢ NI-DAQmx—The assigned device name is appended to the device in its configuration
tree label. For example, after installing the NI 5421, the device configuration tree label
may appear as NI PXI-5421: "Devl", where Devl is the device name. When
developing your application, the resource name for your device is the device name MAX
assigned to the device. You can rename NI-DAQmzx devices by right-clicking the device
and selecting Rename.

¢ Traditional NI-DAQ (Legacy) Devices (NI 5401/5411/5431)—Select the device to see
its properties in the configuration view. The device number appears in the Value column.
When developing your application, the resource name for your device is DAQ: : n,
where n is the device number MAX assigned to your device.

Tip To avoid modifying existing applications that use a Traditional NI-DAQ (Legacy) device
S number, rename the assigned NI-DAQmx device name to the Traditional NI-DAQ (Legacy) device
number used in your application.
b.  (PCI only) Right-click the NI signal generator in the list and select Properties.

c.  (PClonly) Select the appropriate tab to set the configuration options. The configuration options
you see depend on the device.

d. Click OK to close the window.
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8. Setting up Synchronization for NI-DAQmx Devices in MAX

If you plan to share triggers or clocks to synchronize NI-DAQmzx devices, you must identify or configure
certain components in MAX.

el A

Note The following steps are required for any type of synchronization, including NI-TClk
synchronization, involving an NI-DAQmx device. For information about NI-TClk synchronization,
refer to Programming»NI-TClk Synchronization Help in the NI Signal Generators Help.

PXI devices—Identify the PXI system controller by completing the following steps:

In the MAX Configuration tree under Devices and Interfaces, right-click PXI System»
Identify As and select your controller from the list. For example, select External PC if you are
using a MXI-3 or MXI-4 controller in an external PC.

Expand the PXI System tree and select the chassis name to identify the chassis you are using.
PXI Express devices controlled using MXI-Express—Identify the PXI Express system

controller in the MAX Configuration tree under Devices and Interfaces by right-clicking
PXI System»Identify As, and selecting External PC. Your chassis is automatically identified.

PXI Express devices controlled using a PXI Express controller—PXI Express controllers
installed in a PXI Express chassis are automatically identified in MAX.

PCI devices—Configure the RTSI cable by completing the following steps:
Connect a RTSI cable between the PCI devices to physically share triggers or clocks.
In the MAX Configuration tree under Devices and Interfaces, right-click NI-DAQmx Devices.

Select Create New NI-DAQmx Device»RTSI Cable.

To add a device to a RTSI cable, right-click on the RTSI cable name in the Configuration tree and
select Add Device to RTSI Cable.
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9. Generating Waveforms Interactively

You can interactively generate arbitrary and standard function waveforms using the FGEN SFP. NI 5431
users can use the NI Composite Video Generator in LabVIEW to interactively generate video signals.
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Figure 5. The FGEN Soft Front Panel

Generating a Standard Waveform
To generate a standard waveform using the FGEN SFP, complete the following steps:

Note The NI 5450 does not support standard waveform generation. For information about generating
a waveform using the NI 5450 and the FGEN SFP, refer to the Generating an Arbitrary Waveform
section.

1. Launch the FGEN SFP from Start»All Programs»National Instruments»NI-FGEN»FGEN
Soft Front Panel.

2. Verify that the device you installed appears on the FGEN SFP display, shown in Figure 5. You can
choose a different signal generator by navigating to Edit»Device Configuration to launch the
device configuration dialog box and selecting a device from the drop-down listbox.

3. Click the Standard Function Mode button shown in the following figure to configure your device

for standard function generation.

4. Set the frequency, amplitude, offset, and type of waveform that you want to generate by using the
drop-down listbox to choose the setting to configure and then using the knob to control the value
of the setting.

5. Click the Run button shown in the following figure to initiate waveform generation.

The FGEN SFP default settings instruct the signal generator to generate a continuous sine wave at a
frequency of 1 MHz, with a peak-to-peak amplitude of 1 V into a 50 Q load, and no offset. For more
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information about the FGEN SFP, select Help>FGEN SFP Help or Help»Show Context Help. For
device-specific help, select Help»Hardware-Specific Help.

Generating an Arbitrary Waveform
To generate an arbitrary waveform using the FGEN SFP, complete the following steps:

@ Note NI 5401/5402/5404/5406 devices do not support arbitrary waveform generation.

1. Launch the FGEN SFP from Start»All Programs»National Instruments»NI-FGEN»FGEN
Soft Front Panel.

2. Verify that the device you installed appears on the FGEN SFP display, shown in Figure 5. You can
choose a different signal generator by navigating to Edit»Device Configuration to launch the
device configuration dialog box and selecting a device from the drop-down listbox

3. (NI5450 only) Select a channel from the channel drop-down listbox. This channel will be where the
waveform is configured. When using the NI 5450 to generate waveforms on multiple channels, you
must perform steps 4 through 8 to load a waveform on to each channel on which you want to
generate.

4.  Click the Single Arbitrary Waveform Mode button shown in the following figure to configure
your device for arbitrary waveform generation.

5. Click the Download Waveform button shown in the following figure to download a waveform to
the device onboard memory.

Select Load Waveform from disk. The Select File dialog box opens and displays waveform
example files.

@ Note You also can download a waveform by selecting File»Load New Waveform. For the
installation location of the example waveforms, refer to the NI-FGEN Instrument Driver Readme.

6. Select a waveform such as arbMode-sine. 1vm and click OK. The File Load dialog box
and Waveform Preview window launch. You can close or minimize the Waveform Preview
window.

7. In the File Load dialog box, select one of the following settings from the Waveform drop-down
listbox:

¢ NI 5411/5412/5431—sine, 16 MHz at 40 MS/s
+  All other signal generators—sine, 40 MHz at 100 MS/s
Click OK.
9.  Click the Run button to initiate waveform generation. To optimize the sine wave shape, select

Edit»Device Configuration, and change the filter settings.

The FGEN SFP default settings instruct the arbitrary waveform generator to generate a continuous sine
wave, with a peak-to-peak amplitude of 1 V into a 50 €2 load, and no offset. For more information about
the FGEN SFP, select Help>FGEN SFP Help or Help»Show Context Help. For device-specific help,
select Help»Hardware-Specific Help.

@ Tip  You can use the NI Analog Waveform Editor to create arbitrary waveform files.

=
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Generating a Video Signal (NI 5431 Only)
To generate a video signal using the NI Video Signal Generator Wizard, complete the following steps:
1. Launch the NI Video Generator Wizard by selecting Start»All Programs»National Instruments
Composite Video Generator»Video Generator Wizard.

@ Note To use the NI Video Generator Wizard, the LabVIEW Run-Time Engine version 5.1.1 must
be installed. You can download this software at ni.com/softlib.nsf.

2. Complete the following steps to generate a video signal based on a bitmap image using the factory

settings:

a.  Verify that the Device ID is set to the device number previously configured in MAX.

b. Select Load BMP file and compute video data.

c.  Click Browse.

d. Double-click the appropriate directory from the following choices:
e For NTSC users, double-click the 640x480 or the 1044x480 directory.
*  For PAL and SECAM users, double-click the 768x576 or the 1040x576 directory.

@ Note For information about video data file formats, refer to the NI Signal Generators Help.

e. Double-click any of the example .bmp files. The bitmap image file path appears in the BMP

Input File Path control box.

f.  Select Use factory settings. This option applies the default video parameters to the video
signal you want to generate.

g. Select M-NTSC, Standard-PAL, or SECAM, depending on the video format you want to
generate.

h. Select Download video data file. This option downloads the binary video data from your
computer to the NI 5431 device.

@ Note To display the . bmp file on your computer monitor, enable Display BMP.
i.  Click Finish. The Processing dialog box appears displaying the processing status.

Based on the . bmp file you selected, the NI Video Generator Wizard calculates either NTSC, PAL, or
SECAM video data, downloads the calculated data to the NI 5431 device, and automatically starts
generating the video signal on the VIDEO OUT connector.

10. Generating Waveforms Programmatically

You can control your signal generator programmatically with an ADE using the supplied NI-FGEN
Interchangeable Virtual Instrument (IVI) driver. You also can run the NI-FGEN examples to
demonstrate the functionality of your device.

For more information about programming with NI-FGEN, refer to the NI Signal Generators Help.

NI-FGEN Examples

The NI-FGEN examples demonstrate some of the functionality of the NI signal generators that you can
use or integrate into your applications. These examples serve as interactive tools, programming models,
and building blocks for your own applications.

To search for example programs that you can use as a basis for your first NI-FGEN program, LabVIEW
and LabWindows/CVI users can use the NI Example Finder. In LabVIEW and LabWindows/CV1, select
Help»Find Examples to launch the NI Example Finder. Examples for using NI-FGEN with LabVIEW,

NI Signal Generators Getting Started Guide 14 ni.com
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LabWindows/CVI, and C are located at Start»All Programs»National Instruments»NI-FGEN»
Examples. For the installation location of the example files, refer to the NI-FGEN Instrument Driver
Readme.

NI-FGEN Instrument Driver

The NI-FGEN API features a set of operations and attributes that exercise all the functionality of the
device, including configuration, control, and other device-specific functions. Information about
programming with NI-FGEN is available in the NI Signal Generators Help.

NI Composite Video Generator (NI 5431 Only)

To programmatically generate video signals, use the NI Composite Video Generator in LabVIEW. For
information about programmatically generating video signals, refer to the NI 5431 Composite Video
Generator Help. Access this help file by selecting Help»NI 5431 from the LabVIEW menu.

11. Creating and Editing Waveforms

The NI Analog Waveform Editor is an interactive software tool for creating and editing analog
waveforms. To view or edit existing waveforms, you can open and resample data files saved in binary
or ASCII file formats. Once a waveform is imported, you can view and edit your waveforms. You can
also create new waveforms by selecting from a library of more than 20 waveform primitives or by
entering mathematical expressions.

By Ampli jon. ws - Analog Editor Joks

Ele Edt View Took Window Help

qewn. yOpen... m tAdd Comporent,,. | Dzoomin  Szoom out S view Entire Waveform | EShow Help

Samples
400 450 500 518 2 i 2 749

4,995 6.991 7.490

Time {us)
ey e} |

Waveform Size: 1,000

Figure 6. The NI Analog Waveform Editor

@ Tip The NI Analog Waveform Editor can be activated with the serial number provided in the kits
S with an eligible hardware purchase. You can also purchase the NI Analog Waveform Editor at
ni.com.
© MNational Instruments Corporation 15 NI Signal Generators Getting Started Guide

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Appendix A: Front Panels

This section contains front panel connector figures and connector description tables that describe the

signal connection options for NI signal generators.

NI PXI/PCI-5401

The NI 5401 is a 16 MHz function generator for the PXI platform. The NI PXI-5401 has
four connectors—two BNC connectors and two SMB connectors, as shown in Figure 7. Signal

descriptions for the NI PXI-5401 are listed in Table 1. The NI PCI-5401 has four connectors—three
SMB connectors and one 50-pin digital connector, as shown in Figure 7. Signal descriptions for the
NI PCI-5401 are listed in Table 2.
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Figure 7. NI PXI/PCI-5401 Front Panel
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Table 1. NI PXI-5401 Front Panel Connectors

Connector Access Function

ARB OUT Output Provides the waveform output.

SYNC OUT Output Provides a TTL-level output of the waveform being
generated at the ARB OUT connector.

EXT TRIG Input Accepts a TTL-level signal that you can use to start or step
through a waveform generation.

PLL REF Input Accepts a PLL Reference clock from an external source and
can frequency lock the NI PXI-5401 Sample clock timebase
to the external Reference clock.

Table 2. NI PCI-5401 Front Panel Connectors
Connector Access Function

ARB Output Provides the waveform output.

SYNC Output Provides a TTL-level output of the waveform being
generated at the ARB OUT connector.

PLL IN Input Accepts a PLL Reference clock from an external source and
can frequency lock the NI PCI-5401 Sample clock timebase
to the external Reference clock.

PATTERN OUT Input Supplies the external trigger input to the device. Refer to the
NI Signal Generators Help for connector pin assignments
and signal descriptions.

© MNational Instruments Corporation
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NI PXI/PCI-5402/5406

The NI 5402 is a 20 MHz bandwidth, 14-bit arbitrary function generator. The NI 5406 is a 40 MHz
bandwidth, 16-bit arbitrary function generator. These devices have four BNC connectors, as shown in
Figure 8. Signal descriptions are listed in Table 3.

@O

N NATIONAL
)® INSTRUMENTS

NI PXI-5402

ACCESS ACTIVE

_@I_

1o . 1©

Figure 8. NI PXI/PCI-5402 Front Panel (NI PXI/PCI-5406 devices include the same connectors)
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Table 3. NI PXI/PCI-5402/5406 Front Panel Connectors

Connector Access Function

CHO Output Provides the waveform output.

REF IN Input Accepts a PLL Reference clock from an external source
and can frequency lock the Sample clock timebase to the
external Reference clock.

SYNC OUT/ Input/Output Provides a TTL-level output of the waveform being

PFI10 generated on CH 0. SYNC OUT/ PFI O can also be
configured to accept a trigger from an external source that
can start or step through waveform generation or can route
signals from several clock, event, and trigger sources.
Refer to the NI Signal Generators Help for signal
descriptions and routing information.

PFI 1 Input/Output Accepts a trigger from an external source that can start or

step through waveform generation or can route signals
from several clock, event, and trigger sources. Refer to the
NI Signal Generators Help for signal descriptions and
routing information.

© MNational Instruments Corporation
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NI PXI-5404

The NI PXI-5404 is a 100 MHz frequency generator. The NI PXI-5404 has five SMB connectors, as
shown in Figure 9. Signal descriptions are listed in Table 4.

(@ O
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Figure 9. NI PXI-5404 Front Panel
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Table 4. NI PXI-5404 Front Panel Connectors

Connector Access Function

SINE Output Provides a sine waveform of the desired frequency output.

CLOCK Output Provides a TTL version of the sine waveform being
generated at the SINE connector.

PFI10 Input/Output Accepts either a TTL signal to start waveform generation,
or provides an output to synchronize—or trigger—other
devices at a certain time within waveform generation.

REF OUT Output Routes signals from the PXI backplane clock, PXI trigger
lines, or a divided-down version of the internal NI 5404
clock.

REF IN Input Accepts a PLL Reference clock from an external source

and can frequency lock the NI PXI-5404 Sample clock
timebase to the external Reference clock.

© MNational Instruments Corporation
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NI PX1-5411/5431

The NI PXI-5411 is a 40 MS/s arbitrary waveform generator for the PXI platform. The NI PXI-5431 is

a video signal generator. The NI PXI-5411/5431 has six connectors—two BNC connectors,

three SMB connectors, and one 50-pin digital connector, as shown in Figure 10. Signal descriptions are

listed in Table 5.
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Table 5. NI PXI-5411/5431 Front Panel Connectors

Connector Access Function

ARB OUT/ Output Provides the waveform output.

VIDEO OUT

SYNC OUT Output Provides a TTL-level output of the waveform being
generated at the ARB OUT connector.

EXT TRIG Input Accepts a TTL-level signal that you can use to start or step
through a waveform generation.

MARKER OUT Output Sends a TTL-level signal that you can set at any point in
the waveform being generated. You can use this signal to
synchronize or trigger other devices at a certain time within
waveform generation.

PLL REF Input Accepts a PLL Reference clock from an external source
and can frequency lock the NI PXI-5411/5431 Sample clock
timebase to the external Reference clock. You also can use
this connector as a source of the device Sample clock from
an external device.

DIGITAL Input/Output | Routes 16-bit digital pattern outputs, digital pattern clock

PATTERN/ output, marker event output, external trigger input, and

VIDEO DIGITAL +5 V power output. Refer to the NI Signal Generators Help

PATTERN for connector pin assignments and signal descriptions.

© MNational Instruments Corporation
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NI PCI-5411/5431

The NI PCI-5411 is a 40 MS/s arbitrary waveform generator. The NI PCI-5431 is a video signal
generator. The NI PCI-5411/5431 has four connectors—three SMB connectors and one 50-pin digital
connector, as shown in Figure 11. Signal descriptions are listed in Table 6.

Ej g@@% ; PATTERN OUT | O

Figure 11. NI PCI-5411/5431 Front Panel

Table 6. NI PCI-5411/5431 Front Panel Connectors

Connector Access Function

ARB Output Provides the waveform output.

SYNC Output Provides a TTL-level output of the waveform being
generated at the ARB OUT connector.

PLL IN Input Accepts a PLL Reference clock from an external source
and can frequency lock the NI PCI-5411/5431 Sample
clock timebase to the external Reference clock.

PATTERN OUT Input/Output Routes the 16-bit digital pattern outputs, digital pattern
clock output, marker event output, external trigger input,
and +5 V power output. Refer to the NI Signal Generators
Help for connector pin assignments and signal
descriptions.

NI Signal Generators Getting Started Guide
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NI PXI/PCI-5412/5421/5422/5441

The NI 5412 is a 100 MS/s, 20 MHz, 14-bit arbitrary waveform generator. The NI 5421 is a 100 MS/s,
43 MHz, 16-bit arbitrary waveform generator. The NI 5422 is a 200 MS/s, 80 MHz, 16-bit arbitrary
waveform generator. The NI 5441 is a 100 MS/s, 43 MHz, 16-bit arbitrary waveform generator with
onboard signal processing (OSP). These devices have up to five connectors—four SMB connectors and
one 68-pin male VHDCI connector, as shown in Figure 12. Signal descriptions are listed in Table 7.
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Figure 12. NI PXI/PCI-5421 Front Panel (NI PXI/PCI-5412/5422/5441 devices are similar)

@ Note The DIGITAL DATA& CONTROL (DDC) connector is not available on the NI 5412 or the
NI 5421/5422 with the 8 MB memory option.
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Table 7. NI PXI/PCI-5412/5421/5422/5441 Front Panel Connectors

Connector

Access

Function

CHO

Output

Provides the waveform output.

CLK IN

Input

Accepts a PLL Reference clock from an external source
and can frequency lock the Sample clock timebase to the
external Reference clock. The signal on this connector can
also be used as a Sample clock source.

PFI 0

Input/Output

Accepts a trigger from an external source that can start or
step through waveform generation, or can route signals
out from several clock, event, and trigger sources. Refer to
the NI Signal Generators Help for signal descriptions and
routing information.

PFI 1

Input/Output

Accepts a trigger from an external source that can start or
step through waveform generation or can route signals
from several clock, event, and trigger sources. Refer to the
NI Signal Generators Help for signal descriptions and
routing information.

DIGITAL DATA
& CONTROL
(DDC)

Input/Output

Routes the 16-bit digital pattern outputs, digital pattern
clock output, trigger outputs, trigger inputs, and a clock
input. Refer to the NI Signal Generators Help for
connector pin assignments and signal descriptions.
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NI PXle-5442

The NI 5442 is a PXI Express, 100 MS/s, 43 MHz, 16-bit arbitrary waveform generator with OSP. The
NI 5442 has four SMB connectors, as shown in Figure 13. Signal descriptions are listed in Table 8.
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Figure 13. NI PXle-5442 Front Panel
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Table 8. NI PXle-5442 Front Panel Connectors

Connector Access Function
CHO Output Provides the waveform output.
CLK IN Input Accepts a PLL Reference clock from an external source

and can frequency lock the Sample clock timebase to the
external Reference clock. The signal on this connector can
also be used as a Sample clock source.

PFI10 Input/Output Accepts a trigger from an external source that can start or
step through waveform generation or can route signals
from several clock, event, and trigger sources. Refer to the
NI Signal Generators Help for signal descriptions and
routing information.

PFI 1 Input/Output Accepts a trigger from an external source that can start or
step through waveform generation or can route signals
from several clock, event, and trigger sources. Refer to the
NI Signal Generators Help for signal descriptions and
routing information.
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NI PXle-5450

The NI 5450 is a two-slot PXI Express, 400 MS/s, 120 MHz, dual-channel,16-bit arbitrary waveform
generator with onboard signal processing (OSP). The NI 5450 has six SMA connectors and two SMB
connectors, as shown in Figure 14. Signal descriptions are listed in Table 9.
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Table 9. NI PXle-5450 Front Panel Connectors

Connector Access Function

CH 0+/ I+ Output Provides differential waveform output for channel 0.

CHO-/I- Output Provides complementary differential waveform output for
channel 0.

CH 1+/Q+ Output Provides differential waveform output for channel 1.

CH1-/Q- Output Provides complementary differential waveform output for
channel 1.

CLK IN Input Accepts an external clock that can be used as a Reference

clock, a Sample clock, or a Sample clock timebase.

CLK OUT Output Provides a clock signal that can be shared by other
devices.
PFI0 Input/Output Accepts a trigger from an external source that can start or

step through waveform generation or can route signals
from several clock, event, and trigger sources. Refer to the
NI Signal Generators Help for signal descriptions and
routing information.

PFI 1 Input/Output Accepts a trigger from an external source that can start or
step through waveform generation or can route signals
from several clock, event, and trigger sources. Refer to the
NI Signal Generators Help for signal descriptions and
routing information.
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Where to Go for Support

The National Instruments Web site is your complete resource for technical support. At ni . com/
support you have access to everything from troubleshooting and application development self-help
resources to email and phone assistance from NI Application Engineers.

A Declaration of Conformity (DoC) is our claim of compliance with the Council of the European
Communities using the manufacturer’s declaration of conformity. This system affords the user
protection for electromagnetic compatibility (EMC) and product safety. You can obtain the DoC for
your product by visiting ni . com/certification. If your product supports calibration, you can
obtain the calibration certificate for your product at ni . com/calibration.

National Instruments corporate headquarters is located at 11500 North Mopac Expressway, Austin,
Texas, 78759-3504. National Instruments also has offices located around the world to help address your
support needs. For telephone support in the United States, create your service request at ni . com/
support and follow the calling instructions or dial 512 795 8248. For telephone support outside the
United States, contact your local branch office:

Australia 1800 300 800, Austria 43 662 457990-0, Belgium 32 (0) 2 757 0020,

Brazil 55 11 3262 3599, Canada 800 433 3488, China 86 21 5050 9800,

Czech Republic 420 224 235 774, Denmark 45 45 76 26 00, Finland 358 (0) 9 725 72511,
France 01 57 66 24 24, Germany 49 89 7413130, India 91 80 41190000, Israel 972 3 6393737,
Italy 39 02 41309277, Japan 0120-527196, Korea 82 02 3451 3400, Lebanon 961 (0) 1 33 28 28,
Malaysia 1800 887710, Mexico 01 800 010 0793, Netherlands 31 (0) 348 433 466,

New Zealand 0800 553 322, Norway 47 (0) 66 90 76 60, Poland 48 22 3390150,

Portugal 351 210 311 210, Russia 7 495 783 6851, Singapore 1800 226 5886,

Slovenia 386 3 425 42 00, South Africa 27 0 11 805 8197, Spain 34 91 640 0085,

Sweden 46 (0) 8 587 895 00, Switzerland 41 56 2005151, Taiwan 886 02 2377 2222,

Thailand 662 278 6777, Turkey 90 212 279 3031, United Kingdom 44 (0) 1635 523545
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BEDTF X MIMAL(IHESREERLET.

DT DTHFRMME, F—KR—EDSANTILEDNHDTFRA P
XF. A—FO—8. FAISLY TV BXHERLES. £oo T4
RORSAT, KA TabobU, B# 774NV A HERFEEDHTRL
i-g—o

monospace FHE A—YWANTEILENHDIEBELBED TV —RAKRIVSERLET,
7539 box—A BEDTZY bT7+—LERL, EDT<SEDEREIEDT Sy bT7+—A

DAHICERENDZEERLET,
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NI-DAQ mx ZDESTIE. NI 5402/5404/5406/5412/5421/5422/5441/5442/5450 T
TINA R NARERLET,

ERE NI-DAQ DD TIE. NI5401/5411/5431 T/NA R RLET,

(LAs—)

FIRA R

1. AT LERHEZHRT S
NHESF4ERE NFFGEN RS A /NEEBICERTBICE. BEDEHEBLT L AT AL
VETYT, RIEBMH, #EXTABM YR—bSNTOBT U~ 3 VEAREE

(ADE) IZDW\TIZE. NIFFGEN @ CD ICEEN TS [NI-FGEN EHBlgs R A4 /N
Readmel #ZBL TN,

§§ AE NHFGEN A VA RM—ILEHDIA L E1—4Tld. RI—=Pb>FXRTOTATS
A— National Instruments = NI-FGEN = KF+ a3 A > P %2R LT [NI-FGEN iHAlgs R
SA/NReadmel 77 AN EB ZENTEET,

2. TNARENYT—=hoMY KT
NI E5FREEIL. #EMNE (ESD) Z#H<=OICHRESHLERETRE LERLTWET,
ESD 3. TNARDAVR—R> MEEOBEREZDETREEDSH Y ET,
A HE BEELTWB3IRIYEVICIEICMNANTSEX 0,
TNAZDORUIFNFICHREBELZNED., UTOFHEEZRITL TS,
o EWMA NSy TAEFERLAEY. EHINAEEEICHNT, B ITHEICEMEEETOT
<L,
o HEBMHIEOWBEL v —LDEBENICHEMIETHLSL, TNARERUELTLZE
LY,

TNAREFEMPOSIYE L, WBRATWAIMECRIBEFRDZVDRARET., T/ XNE
SELTWBAEBEEIE. FT2oaF AV RAYILA D YETITERKLS I, BIELTWST /NS
AFAVE2—FITEHELENWTS X,

TNARIE, FALTWVEWEZEFBHESHLERARICANTREL T ZX),
3. ¥y POARZEHERT S

NIEBHRAEZRZODT Y MMIlE. UTFHEENTWET,

d NIESHES

Q SMB-BNC 7 — )L (NI 5404/5412/5421/5422/5441/5442 D)

d UTHEENS NIFFGEN iHRIZS RS A4 /N0 —X (DVD 34 X)
- NIFGENCD (INIfE&&E:RANILT] #5T)
O N77O00RBEIT44CD, N—ROx7IC&>TIE 7974 7ICHELRSA T
VAMEENTIVE T, (NI 5412/5421/5422/5441/5442/5450 DH)
Qd UTORFaAS:
- INIEBREE RI—FTvTHA K]
- NIESREZOLHEE
- MEUCOHICETmAL SN REFMEREBHMIIEICD T
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- [EBIZEASDOHERFICDINTI (NI 5401/5404/5411/5431 TFINAL R&[R&R<)

- [Retrofitting Your PXI Module Note to Usersl
(N1 5402/5406/5412/5421/5422/5441 )

Q N3RSy bETHESHES CD (NI 5431 OH)

EBRHE (EM) HRT v b

NIEBFERICIE EMIART Y bEHRT Y FERYUMIT2RGEEEHE L
IRetrofitting Your PXI Module Note to Usersl D& ENBIHFENHYET, HRXT Y +OD
ERUMHFICBET BEMICONTIE TPXIEDa—IVERUMITSE] 023 E5RBLT
<,

EDMYBLELLEDHD

5

v MIBENBTATLLUNI, EERERERYMITZ LTUTHBELAY ET,
Q 1/8in. 73R KS4 /-

Q FNARICBELET—TIL

PXI N4 ADIBE

Q PXI >+ —3. PXSCXI TR v —3 F7=(4 PXI/CompactPCl &+ —, LU
Sr—LDRFELAY R

Q PXIOrbhO—FFEEMITYU YD

PXI Express T/\{1 ADIFE

U PXl Express ¥ =BV vy —2DRFa A2 B
U PXl Express 3> rO—Z £ 73 MXI-Express 71 w2
PCl /X1 XA Dig&E

O 77X by7aAVE1—9EBEETSRFa AN

AE TTVT—2 3 TNHCKkBEZTOHEIR. LT RISIT—TIVET/INA R
(PCI D NI DAQMX T /N ADH) [LiE T DRBEDH YU ET,

4. V7 b9 T7EA VA M=IVT S

5

TNAXCHHET S NFFGEN CD 2R LT, 3XTO NIEFFAERRICHIC LIzaHRlgE B
FANEA A —=)VLLET, /oo NHFGENCD 213V 7 h702 k/3RIL (SFP) &
FNTVWET, COFETA 9507473/ IEFERLT. NIEERESRZT<IC

FEWRDHDENTEXT,

NI-FGEN 24 > X b =)L EBDIC(F. LITOFIEICHE > TS /ZE LN,
1. (F723>) NIEEREROT TV T—2 a3 Z2RETH5EEF. LEICKLCT
LabVIEW %723 LabWindows™/CVIM /& ED ADE 4 > X b =)L L& T,

2. N-FGENCD Y bD 1 #HED CD ZBALE Y. NHFGEN DA > X =S 3B &I
[CEBLET,

AE AVAM=ILD 4 ROUDPANEWNEEIL. CD RSA4T72@E. RSA4T7%4
TIOVYUy o LT, setup.exe 5 T)Io U oLET,
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3. AVAM—IIEEDERICENEST, A VA M=IICBETE TN a—FTa 0D
BRICDNTIE, F>aFIA P RVILA YO R— MBS hE VAL
. ni.com/jp/support DI T ITR—IJHETELSZEL)N,

(Windows Vista) 72X /| €F a1 VUT 4 Ay E—DRRENDFEDHY LT,
BEEDIERICEDT. 1 Y AM=ILEETLET,

4. AVRAM=IDBETLEL, BB vy D2 FLIGETHREETINEDD
EERRABTATOATRY I ADRRINET, BicB) 2#IRLET,

5. LabVIEW Real-Time X 12—V & RITIT D AT AZERT H5E(3.
Measurement & Automation Explorer (MAX) ICTNFGEN 24 —4'w MZHD
YO—RUET, #ICDNTIE. MAXTAIT AT REY I VE=FIRT
LAEZERL, IMAXUE— R RTANIVTY Z25BLTES,

(NI 5431 DH) CD RSAZICNIOVRZSy NETAHESRERCDEREAL, 1
AM=ID 4 RODIERICENET,

5. \—Fox7ZMYFITS
Zﬁx HE FNARERUATAEIC. HFaACEa—FFEAEr—DEEEYY.
BET S HKRNTL SN,

TINA RERUIFLEOE(L. ESD RBNICKDWEEREITH=HOIC,. T/NA ADHPEE
T2y hNEFH->TLEZN, TNAROBRYUKZNDOFHMICDNTIE, [IZUSHICHE:
IV REMREBHMIIMEICDNTI 22BLTSEEL,

§; AT N—RYT7ERYMTBHIC. BENFCEN YT Y1754 VA M—ILT 3
VESHUET,

PXI/PCI T\ L RDBHEICDNT

ZSx HE NFDAQMX T/A1 R (NI5404 #fe<) A4V AM—IILTBE. Fv MIEE
NTWND FBREIZZADHIFICDNTI OAA RS54 VICHEN. T/ RESWERM A
LT,

BEERT . T /N\A ADVEREBEREZ LR SBE. TNAREF vy O LET,
MAX £/ NI-FGEN (., v v oD EZIS—AvyvtE—PTaA—YIC@MLET., T
NAZRDEEREICDWNTIE, TNA RERESRL T LS, BEEMOR(CT /A
REFMTTBICE. BT TEROVTNDOOFETN—RU LY bTEIHEDHYET,

o TNARDPBYMFIFONTNAAVE2—FFELEFv—2DEREZVNVES, T/NA
ADENEHESH, BEICKRLTIAVE2—9FEEF o v—2DEREI/AL, Ik
O—>Z/EMLET.

o TnifFgen 7/N\AXZ Ut v bk (niFgen Reset Device)] VI 73
miFgen_ResetDevice] BA¥MZMFUOH L ET,

e MAXTTINARZUEYMLET. MAXTDT/NA XUty MIETBFEMICDN
TlE. AWVFT->ANT FE Y & — NI-DAQMX = NI-DAQMX 3 MAX AL T % 3R
L T INI-DAQMX Xt Measurement & Automation Explorer NVl 5B LT
<FEELY,

FEFIZESOHIFICONTI Z2BEERAL. LECU THEZITOVET., BEEMRT > —
F. TNARADPBEVEMEREICRY., £, EBICUEY FENSETRELKITET.
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PXI €EZa—)VEMYFIFS

PXI >+ —3<0 PXI/SCXI ORI+ —2 F72(3 PXI/CompactPCl &+ — (2T /8 R

ZRUMITSICIE. LTOFIECE > TS EEN,

1. PXIovy—2DBBREUIV. BRI S EREET,

2. (A7 ar) BAEII Y a3 EEETHEHIC. FBTHAEMI ART Y hEED
BEDPHDHZEFT. COBIRTEMIART Yy FERYMITEST. HRT Y FOERY
(FICBEd BEMICDUVTIE. [Retrofitting Your PXI Module Note to Users] =5 8B L
TSN,

3, PXI>v—2%EETHEIE. RBEKOPERENGVLDIFELET, R#HET v —
DY RTYTICDNTIE v —2DRFa AV MESBRLTIZE,

4. FBBRBNYERIDBZyFENTWEWVKE (TRAZ) [TA>TWSIEZHERLET.

5, PXIEZ2a—IVOEBRB/N\Y RO ZHLLEPLED 2 —ILEZNWVTWS XA Y b
[CELRAHET. H1DLDIC. EZPa—IDERBBy—2Dh—RAA RICEES
NTWBHZEEHRLET,

T PXIvvy— 3 xv
2 BAENVEI 4 NIPXI{E5%4E=R

B1 PXI OERYHIF
6. EZPa—IERLICOY—ICHULIAR, RE/NVRIVESIESEIFTCEELED,
E2a—)o7Or MNRIDOETFTERUMAITRSTEELE T,
A B WAOXSHBUICHDOONTWVEWNE, /ST A= RICEENHEIBNDDH
('Ji-g_o

7. PXIov =277 008EL. BREGITALDMIROENDADNTIWVRNT & ZHEDR
LEd, v —2OHRBEBBRICDNTIE. TPXI/PCI T/NA ADEEICDNT] O
23 ESRBLTLESL,

8. PXIrv—Z2BRICIERELET,
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PXIEZa—-IVERYHNT

PXIEZa— &Ly —PORUNTEE, #X Sy T2REBELLVEMEINZERE
HICBNDEE, BT HEICEMMEERL T LS, ESD AL 2720 T/ XD
BHLUAIROSEPREBICMNGNTEZE N, PXITNASR(E, FALTHANEE
FTOHBRFLEARICANTREL T L,

é BE PXITNAROELBEIE. BEAFICSERLLDIBENHYET. TNARE v —
CSEUNT. KEERIORIEBIAO Y MABETIRTEELTI LS, TS
RERMYANTEEIL BERAN FLETZOY FRRIILDOAICEHNDS LD ICLTSZEL,

PXI Express € a—JbOBRYFFIFERYSL
PXl Express €2 2 — )L EBRUAIFSIZIE. TPXIED 2 —IVERUAITS] DI a~(C
HBHIERIZHEL. PXI Express v — D PXI Express Oy MMZED 2 —J)LERYUHFT
<EEW, EDROy M PXIExpress EZ 2 —I)LICEIUHTOENTWNZDDEHIKT S IC
. ¥ —DRFaAFESBLTIES,

1 PXl Express v —< 4 NI PXI Express S5 342
2 BAENZ BN 5 dv—i2OyhkI—2
3 v

2 PXlExpress £ a—J)VOEY fFF

PXl Express €2 2 —J)LEBRUNTIZIE. TPXIEZ a—I)IEZBRUNT] DI 3 ICHD
BRICIED T2,
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PCI FN\A RZWMY 15
PCI F/3 A REBU T BI2(d. UTFOFIRICH ST XL,

1.
2.
3.

A2 —9DERENVEES S/ %kEET,
PCOAN—%EHLET,
SICRTEDIC, READOPCI ROy MITFNA REELIAAET,

1

NI PCI 7734 2 2 PClzxOY b 3 aAYEPa—Fir—3

B3 PClOEY T

EXbhd &RZEHZBELL. TNAADFGEIRT DT BELTHS PCIXAY b
ZERLENTSEE L,

TNAREXRTEAELET,

B TNAREFYLTPCIRAY MIXITEAELTSZE W, IN(F. BRTE S
CHERGEMERETVEIN/ A XZMLETRLOICHLETY., T/N\A RZ2BVICEE
Liahvel TS ZAERDOEEICEET IS0 H U ET,

AVE1—9DBHEICL>TIE PCITNAREBET BLDICTIRAF v IDL/N—
EZERTLZHDOHHYET, COLDGHE. LNA-RBERETIC. RUNTREDDH
VET, FY FTEENTVWEXDZFERL T TNAMRZEELTKLEE Y, XU TH
ETHIENTERNWZEIE DAV E2—F2v—22FERTILEDNDYET,

5, AVEa—#ICRUMITONTNE 77 DEEL. BREWHITHL D EELENND
WTWEWZ EZEHRLET., A—N—Eb—bZER<AHEICDNTIE. TPXI/PClI TN
ARDEENIZDNT] DI 3 E2TRLUTILEIL,

6. PCOAN—%ZETESYICERUMITET,

7. PCOBERZEHELUET,
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6. AVEA—FFELERIPXI v —LDBREHRATS

N=ROTT7DA A M=JLRICH T Ea—F%iLENT DL, Windows [CX > TH
LA VAR =IENETNAZADEHBINET., —32BD Windows AT ATIE, 1R
F—=ILENEZITRXTONI TNARIZHLT, FILWN=RD 2 7DHRERD 4 ' — RHELE)
LET. T7A4INETIE FNARACRBERSANERRT S (HR) NBIRSNTHE
T RANEZIZRWELIV Y OLT, ETNARDY TNz TEA VA M=ILLET,

¢  MXIHI#D PXI/PXI Express F/NA R PCOEFEERAT BRI PXI > v —> DEREHRA
L/i‘g_o

¢ NI-DAQMXPCIF/INA R HLEIRA R ML Oy 2 BPCDOBIOS THMIZAE > TS HER
LEYT., PCDBIOS [CILEARS MLoOy I DBREDHHHE. TORENDERICH D
TWBNEEERTHAHEIIDNT, PCOA—YRFaA AV NESBLTSEZ,

ZSx HE BMANRI MOV IIE. IA4Z 500y ZEENRVERKERSEICE
3&5. VOVIEEESHLET, IMMARY MLoOY S EERICTEE. T/INA R
DHEICEENEDTEEENH Y ET,

7. MAX TO#BRET R b

TINNAREER L, TRAMTBITIEUTOFIEICHE > TSLEE Y,
1. MAXZESLET.

2. MAX#BBR—2T, FNAREA VI T T—RES T2 ) w4 LT NI-DAQMX T
NART AN EEBELET,

§g AT UE—FRIY—45y NEERTEHEE. VE—PMRFAZREBEL. 4—5 v b
EREAL. FNAREAVIY T —RAEREBELET,

¢ NI 5401/5411/5431: #E3RE NI-DAQ (LA =) FNARZEFELET.

X | My System - Measurement & Automation Explorer
Fle Edit Wew Tools Help

Configuration QJ
= @ My Swstem
Data MNeighborhood
= Devices and Interfaces
= ,j MI-DAQMx Devices

B PCI-5421: "Devi”
B PCI-6024E: "DevE"
@ %) P PXI System (Unidentified)
] ;f Parts (Serial & Parallel)
= (B8] Tradtional NI-DAG (Legacy) Devices
B PCI-5401 (Device 1)

B PCI-MIO-16E-1 (Device 2)
+- Scales

I m=2Z

e

pro
S Software ns

+ VI Drivers M)
= a Ii{amnte Systems Swii
=@ 10.0.56.19 VK1
+ Data Meighborhood
= Devices and Intetfaces

= [ﬁ MNI-DaOm Devices har

@ B NI X542 "Dent” e
B NI PHI-5421: "Dev2” s
NI FXIB422 Devd” g

1 NI5401/5411/5431 B < TRTOESRELERE. L IRTFLA>TNSREL V9 7 2 —X— NI-DAQGmMX
FNRLRDTICRFTENET. NI5401/5411/5431 13, RALARFASTFNAREA VY T T —RA>HERB
NI-DAQ (LAY =) FIRLRADTICRRENET.

2 UE=PFIRTLOIFNLREL VI 7 T—RADTIZIE N-DAQMX T/Nf RDBBRFRENET

4 MAXEBERXRX—2
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3. FNAREA VI T I—RADTFICRIRENDTNAREMHERLE T, T/ APRRS
NEWSEIZIE. <F5>Z LU TMAXDRREEHLEDT, TNTHT/NA XD
ENFENEEIL, ni.com/jp/support ZSBL T XN,

@ AE MXI A7 1x—RI2ED PXI £713 PXI Express & v — > OHI#IES 2/87 + —
RUZADETRMEICET ABENRET DHEE. MXIDRFa A MESBLT
DRTAEHEHRL. MXIA 97 21— RADFRENBEYIMNE D DR L TS, V
7 MU 7 ORECDBERIBEOHUET. MXI3 #HELTSICE. RY— I~—>§'/\
TNZFA4Y S5 L~ National Instruments MXI-3 = MXI-3 Optimization Z#iR L £ 9.
MXI-4 L MXI-Express OD&i@{b(E. N— ROz 7ICE > TEEBMICRITEINET.

4, TNARDEINTTARERTLTA VAN =IVERIELET,
¢ NI-DAQMXTFNAR: TNAREHGIZ )OI LT, BIVITTAMEEIRLET,

¢ WEFREBINIDAQ (LHL=) FNAR : TNAREH Yy L, FANT 1 % E
R, VY—REREIUv I LET,

GATRIRYORADPRAE, TNARADT A MERDRRENET,

CIWVTTARDPETTEE TRAMPBRIAILEDI S —DBRELEDERT A vE—
PRRENET.

@ AT BATTRRTTINA RDBREEICESEER. P RATAEBEHLT
[7. MAX TR ET AN DI aVICHAFIE1 ~A4Z2FVRLET, TNTH
RERICIEBIBEE. T2 aFIAVRAYIAYDOEMIR— MDD T THA
(ni.com/jp/support) ZSBL TSN,

5 TNARDREEEHILET,

a. T/NARICEIY éfbnt_?“'/\‘/fxﬁﬁiﬁ_lij_‘/\‘/f AREFAELET, COES
F. TNNARETOGSIVITHRICUEBELELRVET,

¢ NI-DA@MX: ElY HToNET/NARZIE, V) —EBRINILOT/INA D%
[CHWTRRENET, =& Z(E. NIB4A21 ZB U fHF/=BE. T/NARY
) —#RSN)VIZIE NI PXI-5421: "Devi" HEDLDICHRREINET
(Devi (T NARRZ), 77V =23 VRABEICIE. TNARDY Y —RE
(;t MAX BT NA RZEIY HTETNARBERVET, TNAREHI U Y
i?_ﬂ'l@ﬁié” EIRL T, N-DAQMX T/NA ADZRIZERTH D
‘C{f

¢ TERBINIDAQ (LA =) FINA4 R (NI 5401/5411/5431) : 7/\A R %=
RUT, 7ONT A #BRE1—(CRRLET, T/NA REBESMEDHICRTR
ENET., 7TV — 3 UBEREICE. TNARDYY —RZ(EDAQ: :n
I MAXIZE2TTNA RICBIUHTONETNARES) EBUET,

@ EVM #EERNDAQ (LAL—) OFNAREE4#ERTIEEDT U —2 3
= VEFOEEFERTBICIE. BUHB TSN NF-DAQMX TNA REET7 U5 — 3
TEAINTOBRER NDAQ (LAY —) OFNARAESICEELET.
b. (PCID#) URMATNIEEREREHEIY o L. TANRTFAEERLET,

c. (PClD#H) #E/y TH#ZFEIRL T, BERA T3 ERELET. RRSNDHER
T avIETNARICKUERYET,

d OKZ27UvoL. V42 RUZERLCET.
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8. MAX T NI-DAG@MX /N1 ADFARILZEBET S

NI-DAQMX T/NA A TRIEAZITO /D MU AP/ Oy I 2HFTHHAIE. MAX TRHER
IBEEZHAECISBRT DVEDNHYET,

@ AE N-DAQMX F/AA X TR (NFTCIK 22T TXTORE) #1TI121E. UTD
FIEET>LENHY ET. NFTCK TOREICRT M DN TIE. INIEERESR
ANIVTI DFAYSI VY- NIICIK RBAINT 2SB LTSS,

¢ PXITFNAR . UTOFIEICH>TPXI > RTAIY bO—FZ@ELUET,

. TIAREAVITI—RADTICRREND MAX DYV Y —HEBRT, PXIVRATA%EZH
Uy LTRODETIVELTRMNZERL., VXIS THADIY FO—5 %2R
LET. 2&ZE PCHS5MXIS EZFMX4 a2 bO—Z4ERT 2554 58
PCZEZZERLET.

2. PXIDRTAV)—ZEBREL. v —2BZEBRUTERL TS v —2&288ILET,
¢+ MXI-Express THIEE /= PXI Express FNNA R . [T NAREAH T2 —RAIDTFIC
KREIND MAX DY) —BRT. PXIVATAEZES ) v LTRDETFINE LT

BlEEIRL. SM8BPC #2EIRL TPX Express VAT A hO—FBHLET,
Dy —UDBEEBMICERHEINET,

¢ PXIExpress ¥ bO—5THIE & /= PXl ExpressT/3f€ 23 bO—35: PX| Express
’/g_—%:H)l UHF 5N TS PXI Express O bO—74 MAX TEEIMICER# SN
i o

¢ PCIFIAR . UTOFIBEICRS>TRISIT—T I E#EBRLET,

1. PCITNAREERISIT—TIINEERELT. MUAHELFIIOY I EMBEBRICEEL
ij—o

2. FNAREA VI T2—ADTICRREND MAX DY ) —HEKT. NI-DAQmx F/\
AREZEH0) YO LET,

3. #i# NI-DAQMX F/N1 REVER— RTSI =WV EEIRLE T,

4. RISIT—TIICTFINA REBINTRICE. YU —#BRHS RISIT—TIVEERIY Y
2 LT, RISITF—=ZIVICTFNA REBMEZEIRLET,

© National Instruments Corporation 11 NIEBRER R¥— b7 v THAR

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



9. R EMERICERT S

FGENSFP 2R L T, ERESIVEEBBRTEZME X ICERT DI ENTEET,
NI 5431 1—#(3. LabVIEW TNI32RPy hETAHEESREREZEA L TETAESE
MELICERT D ENTEET.

| B FGEN Soft Frant Panel - Dev2 M=l <
File Edit Lfilty ‘indosy Help

« NATIONAL HI PCI-5424

INSTRUMENTS™

1.000 MHz

ction Generator
Diriver = Configuration

r
IIIIII

L & Source| Immediate [ | =
E 2 1 000 MHz |3 |
[:J‘V' = hiode | Cortinuous s
= = “ariahle Walue | Unit | =
Current Waveform Pattern Frequency | 1000 | MHz =

41@@@@@E

Sine pattern DD. [T Ambmude"muo v =

5 FGENVZ hZOY bR
RERLELERT S
FGEN SFP 2R L THREREZERT HICIE. UTOFIECE > TSN,

@ AE NI5450 (4. EEFREREYR— M LEEA. NI 5450 3L FGEN SFP % (A
TEREERICDONTIE. (MEEREA4ERT S O3 E8BLTIAE0,

1. RI=pF->FTARTOTAY S A National Instruments = NI-FGEN — FGEN Y 7 b
282 PRIV EEIRL TFGEN SFP #2281 L £ 9,

2. B 5MEDIC, MUFIFAET/SARHFGENSFP 74 RTLA CRRENTNSZ &
ERBLET, WMET/NA RBEEERL TF/1( RBRS A T OI Ry & RERT
L. KAy TFD2UR MRy ORDBTAARERRT B EIckY, BBAHESR
HEBEERT LM TEET,

3. LUTORICRENSBRERBE—R RS E0 U v o LT, FEBHERAICT/NAR

EMRLET.

4. FAYTIIVIR MRy I REFERALTHERT SRELERLLE / TE2ERLT
REDEEHHT S LICKY, ERTDREOEKESK. &g, A7y b, 8XUVS
A TERETEET.

5. RMAERMZERIRYT HICIE. UTORICRIRITRS 20U v I LET,

FGEN SFP M7 7 # )L hERETIL, EEFLESRD 1 MHz DB TR L/ EKRE &R
LET. TOEKKEFTVOE—S -E—JRIE BRI 50 Q. A7y hMIbUEHA.
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FGEN SFP ICBET BEHICD N TIE. AJIVF = FGEN SFP AT L /= (ZAINT>EHAINV T
ERREBIRLTLKEEN, BEFNAZRBEBFEDAILTIZDNTIE. ANVT>N—KIxT7H
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Generator — Video Generation Wizard % :#R L T. NI Video Generator Wizard
ZEELET,
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HEE/ /Oy oICAMEOY o,
PATTERN OUT AT TINARCHE Y HEHEE, x5 E DBV
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NI PXI-5404
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DDT/INA REREMEEZ(E M) HT 5728,
TILIESZE H 71,

REF OUT HA PXINyoTL—=>o8y o, PXIRNUHSA .
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EN—F 1Y,

REF IN AN HERY —R 5 PLLEXRES Oy V&5 Z(F AN,
NI PXI-5404 4> )V o0y 05 A4 AXR—REHER
BEE /Oy (ICMEOY D,

NI ESREZRE RF—bT v THAR

22 ni.com/jp

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



NI PXI-5411/5431
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(@)

®
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NI PCI-5411/5431
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NI PCI-5411/5431 4> 7)o 0y o 54 ARX—2R
EHAEEE Oy S (CAEDY S,
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NI PXle-5442
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