GETTING STARTED GUIDE
NI Digital Waveform Generator/Analyzer

ZDORFaAVPIE BAREBER-CHEENTVEY.

This document explains how to install, configure, and test a National Instruments digital waveform
generator/analyzer and how to program it using NI-HSDIO driver software. This document applies
specifically to the following devices:

e NIPXI/PCI-6541/6542 (NI 654x)
e NIPXI/PCI-6551/6552 (NI 655x)
* NI PXI/PCI-6561/6562 (NI 656x)
For more information about features and programming, refer to the NI Digital Waveform Generator/

Analyzer Help at Start»Programs»National Instruments»NI-HSDIO»Documentation»NI Digital
Waveform Generator/Analyzer Help.

Refer to the specifications document that ships with your device for detailed specifications.

The most recent versions of product documentation are available at ni . com/manuals. Visitni . com/
idnet for the latest version of NI-HSDIO driver software.
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Conventions

The following conventions are used in this guide:

)

bold
CompactPCI

italic

monospace

monospace bold

monospace italic
PCI
Platform

PXI

Angle brackets that contain numbers separated by an ellipsis represent a range of values
associated with a bit or signal name—for example, AO <3..0>.

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.

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

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

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 product, refer to the
Read Me First: Safety and Radio-Frequency Interference document that shipped with
your device for precautions to take.

When symbol is marked on a product, it denotes a component that may be hot. Touching
this component may result in bodily injury.

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

CompactPClI refers to the core specification defined by the PCI Industrial Computer
Manufacturers Group (PICMG).

Italic text denotes variables, emphasis, or a cross-reference. Italic text also denotes text
that is a placeholder for a word or value that you must supply.

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 the proper names of disk drives, paths, directories, programs, subprograms,
subroutines, device names, functions, operations, variables, filenames, and extensions.

Bold text in this font denotes the messages and responses that the computer
automatically prints to the screen. This font also emphasizes lines of code that are
different from the other examples.

Italic text in this font denotes text that is a placeholder for a word or value that you must
supply.

Peripheral Component Interconnect (PCI) is a high-performance expansion bus
architecture originally developed by Intel to replace ISA and EISA.

Text in this font denotes a specific platform and indicates that the text following it
applies only to that platform.

PCI eXtensions for Instrumentation (PXI) is a rugged, open system for modular
instrumentation based on CompactPClI, with special mechanical, electrical, and
software features.
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1. Verifying the System Components

Your system must meet certain requirements to use NI digital waveform generator/analyzers with
NI-HSDIO. For more information on minimum system, recommended system, and supported
application development environments (ADESs), refer to the NI-HSDIO Instrument Driver Readme,
which is available on the NI-HSDIO CD.

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

2. Unpacking

The NI digital waveform generator/analyzer ships in an antistatic package to prevent electrostatic
discharge (ESD). ESD can damage several components on the device.

A Caution Never touch the exposed pins of connectors.

To avoid ESD damage in handling the device, take the following precautions:

¢ Ground yourself with 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 package and inspect it for loose components or any other signs of damage.
Notify NI if the device appears damaged in any way. Do not install a damaged device in your computer
or chassis.

Store the device in the antistatic package when the device is not in use.

3. Verifying the Kit Contents

Verity that the kit contains the following items:

1 DVD-sized case, which contains the following items:

—  NI-HSDIO (High-Speed Digital I/O) instrument driver software CDs, which include the
NI Digital Waveform Generator/Analyzer Help

— NI Digital Waveform Generator/Analyzer Getting Started Guide
U NI digital waveform generator/analyzer
U Mounting screw (PCI devices only)

U Other documentation included with the digital waveform generator/analyzer and driver software.
Refer to the Documentation section for a list of the documentation you may have.

Documentation
The NI digital waveform generator/analyzer kit may also include the following documents:

e NI digital waveform generator/analyzer specifications—This printed document provides
specifications for your device.

*  Read Me First: Safety and Radio-Frequency Interference
*  Maintain Forced-Air Cooling Note to Users
*  Retrofitting Your PXI Module Note to Users (NI PXI-655x only)
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EMI Gasket (NI PXI-655x Only)

The NI PXI-655x kit also includes an EMI gasket and documentation that describes under what
conditions you should install the gasket. Refer to step 5. Installing the Hardware for more information
about the gasket.

4. Installing the Software

This section describes the software installation process for the NI digital waveform generator/analyzer.

Choose and Install Your ADE

You can create applications for your digital waveform generator/analyzer using LabVIEW,
LabWindows™/CVI"™, or Microsoft Visual C++.

LabVIEW features interactive graphics, a state-of-the-art interface, and a powerful graphical
programming language. LabWindows/CVI is a complete ANSI C ADE that features an interactive user
interface, code generation tools, and the LabWindows/CVI Data Acquisition and Easy I/O libraries.
Using LabVIEW or LabWindows/CVI can greatly reduce your application development time.

If you have not already installed the ADE, follow the instructions in the product documentation to install
your ADE now.

Install NI-HSDIO

NI-HSDIO features a set of operations and attributes that allow you to programmatically configure and
control the digital waveform generator/analyzer.

@ Note NI-HSDIO 1.5 and later also includes NI LabVIEW SignalExpress LE, an interactive software
environment that allows you to choose from the included NI-HSDIO express steps to quickly
program common applications, including acquisition, generation, and hardware comparison
(real-time hardware comparison is supported only on NI 655x devices).

To install NI-HSDIO, complete the following steps:

1. Insert the first CD of the NI-HSDIO CD set. The NI-HSDIO installer should open automatically.
If not, select Start»Run, and enter x: \setup . exe, where x is the letter of the CD drive.

2. Follow the instructions in the installation prompts. For troubleshooting and operating
system-specific instructions, refer to the Hardware Installation/Configuration Troubleshooter at
ni.com/support/install.

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

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

4. If you are using a system running the LabVIEW Real-Time Module, download NI-HSDIO to the

target using MAX. Refer to the MAX Remote Systems Help by selecting Help»Help Topics»
Remote Systems in MAX.

NI Script Editor

The NI Script Editor is included on the NI-HSDIO CDs and is installed when you install the driver. The
NI Script Editor provides an intuitive interface to help you develop linking and looping waveform
generation operations. NI Script Editor Help contains more information about the NI Script Editor. You
can access NI Script Editor Help by launching the NI Script Editor and selecting Help»NI Script Editor
Help from the toolbar.
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(Optional) Install the NI Digital Waveform Editor

The NI Digital Waveform Editor (DWE) is included with the higher-memory versions of NI digital
waveform generator/analyzers and also can be purchased separately at ni . com. The NI DWE allows
you to easily import data from popular third-party electronic design automation (EDA) programs, create
your own waveforms, edit these waveforms, and view acquired waveforms.

If you are using the NI DWE, install it after you install NI-HSDIO.

5. Installing the Hardware

To install your NI digital waveform generator/analyzer, follow the instructions in the section that
describes your hardware platform.

When installing your hardware, follow the instructions in this section to ensure that your device can cool
itself effectively. If the device temperature rises above the optimal operating temperature range, the
device disables itself, and MAX or NI-HSDIO notifies you with an error message. For more information
about re-enabling your device, refer to the I Received a Thermal Shutdown Error section in Appendix
B: Troubleshooting.

Installing a PXI Module

To install the module, refer to Figure 1 and complete the following steps:

-

PXI Chassis 3 Captive Screw
2 Ejector Handle 4 NI PXI Device

Figure 1. PXI Installation

Power down the chassis before installing the module.

2. If the chassis has multiple fan speed settings, ensure that the fans are set to the highest setting.
Do not set the fan speed to low or turn the fan off.

3. Position the chassis so that you allow plenty of space between the chassis fan intake and exhaust
vents. Blocking the fans affects the air flow needed for cooling. For more information, refer to the
chassis documentation.

4. If you need to use an EMI gasket to reduce high-frequency emissions, install it now. Refer to the
Retrofitting Your PXI Module Note to Users for gasket installation instructions.

5. Remove the packaging material on the PXI connector and on the screws.

Ensure that the ejector handle is in the unlatched (downward) position, as shown in Figure 1.
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7. Holding the module by the ejector handle, slide it into an empty slot, ensuring that the base card
(on the left when looking at the front of the module) engages with the card guides in the chassis.

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

10. Before operating the module, install all chassis covers and filler panels. Missing filler panels
disrupt the necessary air circulation in the chassis.

@ Note NI recommends that you install slot blockers between modules to maximize air flow. NI
recommends using the PXI Chassis Slot Blocker Kit, part number 778678-01, available for purchase
atni.com.

11. Plug in and power on the chassis.

NI PXI modules are sensitive instruments that should be handled carefully. Do not expose the module
to temperatures or humidity beyond the rated maximums. Keep the module free of dust by cleaning with
compressed air only. Do not clean the module with any solvents or liquids. For more information about
module cooling, refer to the guidelines in the Maintain Forced-Air Cooling Note to Users included with
your NI digital waveform generator/analyzer.

Maintaining PXI Systems

Clean the fan filters on the chassis regularly to prevent air circulation path blockage. Cleaning frequency
depends on the amount of use and the operating environment. For specific information about cleaning
procedures, and other recommended maintenance, refer to the module specifications and the chassis
user documentation.

Uninstalling PXI Modules

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

ii Hot Surface During operation, the metal surfaces of PXI modules may become hot. Be careful when
removing the module from the chassis or when moving it to a different peripheral slot. When
removing the module, hold it by only the ejector handle and front panel.
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Installing a PCI Device

To install your PCI device, complete the following steps:

1. Power off and unplug the PC.

2. If the PC has multiple fan speed settings, ensure that the fans are set to the highest setting.
3. Remove the PC cover.
4.

Insert the device into an open PCI slot, as shown in Figure 2.

1 NI PCI Device 2 PCI Slot 3 Personal Computer

Figure 2. PCI Installation
NI recommends either leaving the slot adjacent to the fan side of the device empty or using
lower-profile devices in the slot adjacent to the fan side.
5. Secure the device with the screw provided in the kit.
A Caution It is important to completely screw the device into the PCI slot, both for mechanical
stability and for creating a solid ground connection, which reduces signal noise. Some computer
manufacturers use a plastic securing lever to secure PCI devices; such a lever is unacceptable and

must be removed, or you must use a different chassis. Improperly secured devices may affect the
accuracy of device specifications.

6. Before operating the device, install all filler panels. Missing filler panels disrupt the necessary air
circulation in the PC.

7.  Replace the PC cover.

8. Plug in and power on the PC.

Maintaining PCI Systems

Inspect the onboard fan on a regular basis to prevent fan and air circulation path blockage. Cleaning
frequency depends on the amount of use and the operating environment.
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6. Configuring and Testing in MAX

5

@

To configure and test the NI digital waveform generator/analyzer in MAX, complete the following steps:

1.

Launch MAX to configure and test the digital waveform generator/analyzer. MAX should
automatically detect the device you installed.

Expand Devices and Interfaces.

If you are using an NI digital waveform generator/analyzer with the LabVIEW Real-Time Module,
expand Remote Systems. Find your target IP address or name, expand it, and then expand Devices
and Interfaces.

Expand NI-DAQmx Devices.

Check that your device appears under NI-DAQmx Devices.

Note If your device does not appear under NI-DAQmx Devices, MAX did not detect the device, so
you might need to refresh MAX by selecting File»Refresh from the MAX menu or pressing <F5>.

You can perform a self-test on devices listed under NI-DAQmx Devices. The self-test ensures that
the device is installed correctly and can communicate with NI-HSDIO. To perform a self-test,
complete the following steps:

a.  Right-click the device you want to test.
b. Select Self-Test, shown in Figure 3.

Configuration E&'pre

EI@ Iy System

ﬁ Data Meighborhood

El Devices and Interfaces

(@8] Traditional MI-DAG Devices
El@ MI-DACmx Devices

B SCKI-1000: "SC1
-l PRI-6052E: "Devl"

P P-4 % Self-Test
Py Test Panels. ..
P NP ‘; Reset Device

Rename
B ey 5 Delete

- [E8 GPIBO (P
- PXE P Syst Properties. ..

I Parks Serial & Parallel

6.

Figure 3. Configuration Tree Shortcut Menu

c.  When the self-test finishes, a message window appears to indicate if an error occurred. If an
error occurred, refer to ni . com/support for troubleshooting information.

Tip If you need to reset the device with a hard reset, you can do so by right-clicking the device and
selecting Reset Device from the shortcut menu shown in Figure 3.

Record the device name assigned to the digital device. You need this information when you
program the device.
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Using the Test Panel to Generate and Acquire Data

To verify your device configuration, use the device test panel in MAX to generate and acquire simple
digital data using your device by completing the following steps:

Remove any signal connections to your device.

Right-click the device under NI-DAQmx Devices, and select Test Panels as shown in Figure 3.
Click the Generation tab.

Select the Dynamic tab on the side of the pane.

Click Select All to select all of your channels. The digital waveform now appears in the graph.

Enter the frequency in the Clock Frequency control, located on the left side of the test panel.

N AW =

Enter values for the generation and acquisition voltages in the controls below the Clock Frequency
control. You can choose from standard logic families (NI 654x/655x) or enter High and Low values
to create your own custom levels (NI 655x).

8. Choose a fill pattern. The following figure shows the pattern control and the first few signals in the

window.
= Waveform size in samples I 128 ﬁ I Ramp LI Eﬂﬂ
£
[=]
@ Tip When generating a Marching Ones or Marching Zeroes waveform, it is convenient to make the

waveform size a multiple of the number of selected channels.

9. Click Play to generate the waveform shown in the graph on the selected channels. The default
generation option is Continuous, but you can toggle this setting using the control below the graph.

The Play and Stop buttons are shown in the following figure.

B |

Because the data channels on the NI digital waveform generator/analyzer are bidirectional, while
the data is being continuously generated on all of the channels, as in the previous step, you can
acquire the data being generated.

@ Note Refer to the specifications for your device for information on the setup and hold times and
propagation delays associated with generation and acquisition operations. At some frequencies,
generating and acquiring data on the same channels when no cable is attached to the DIGITAL DATA
& CONTROL (DDC) connector violates these timing parameters and results in incorrectly sampled
data. For information about proper signal acquisition, refer to the NI Digital Waveform
Generator/Analyzer Help.

To acquire the waveform, complete the following steps:

1. Click the Acquisition tab.

2. Click Play. The device acquires the digital data that you generated in the previous steps, and the
data is displayed on the graph.

3. Click Close when you are finished.
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7. Connecting Signals

This section discusses connections you can make to the device and how to connect signals to the device
for performing dynamic acquisition and dynamic generation. For device front panel diagrams and
connector descriptions, refer to Appendix A: Device Front Panels.

Connecting Cables and Accessories

To make connections to the NI digital waveform generator/analyzer front panel SMB jack connectors,
use a shielded 50 € coaxial cable with an SMB plug end.

Use an NI SHC68-C68-D2 cable for connections to the NI 654x/655x DDC connector. The
NI SHC68-C68-D2 is designed for single-ended, high-speed digital signal transmission. The cable is
shielded, with individual microcoaxial 50 € lines for each signal.

Use an SHB12X-B12X cable for connections to the NI 656x DDC connector. This cable is designed for
differential, high-speed digital signal transmission.

Using Accessories

You have different accessory options based on whether you are using a single-ended or differential
NI digital waveform generator/analyzer.

@ Note Whether you use NI cables and accessories or design your own, you should properly terminate
cables to avoid improper measurements due to signal reflections, overshoot, and undershoot. Refer
to the NI Digital Waveform Generator/Analyzer Help for more information about signal termination.

Single-Ended Accessories

NI recommends using the NI CB-2162 single-ended digital I/O accessory to access the signals on the
68-pin DDC connector and to terminate the DIO channels. The NI CB-2162 also provides a platform
for circuit prototyping and DUT testing. The NI CB-2162 is specifically designed for use with
single-ended NI digital waveform generator/analyzers (NI 654x/655x). For more information about the
NI CB-2162, refer to the NI CB-2162 User Guide.

NI also offers the NI SMB-2163 breakout box for National Instruments single-ended digital waveform
generator/analyzers. The NI SMB-2163 offers coaxial SMB connectors for each channel on the DDC
connector, providing an easy way to connect to other devices for testing and debugging. For more
information about the NI SMB-2163, refer to the NI SMB-2163 User Guide.

NI Digital Waveform Generator/Analyzer Getting Started Guide 10 ni.com



Figures 4 and 5 show how to connect a single-ended NI digital waveform generator/analyzer and the
NI CB-2162 and NI SMB-2163, respectively, using the NI SHC68-C68-D2 cable.

NATIONAL
INSTRUMENTS NI PXI-1042

1 PXI Chassis with NI Digital Waveform 2 NI SHC68-C68-D2 Cable
Generator/Analyzer 3 NI CB-2162 Accessory

Figure 4. Connecting the NI CB-2162 Accessory

NIPXI-1042

1 PXI Chassis with NI Digital Waveform 2 NI SMB-2163 Accessory
Generator/Analyzer 3 NI SHC68-C68-D2 Cable

Figure 5. Connecting the NI SMB-2163 Accessory

The NI SHC68-H1X38 cable is a single-ended cable that breaks out each single-ended NI digital
waveform generator/analyzer signal into two 0.1 inch header receptacles, one receptacle each for the
signal and ground. The NI SHC68-H1X38 cable provides an easy way to connect NI single-ended
high-speed digital waveform generator/analyzer devices to various types of devices and circuits for
interfacing, testing, or analysis.
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This cable offers connectivity similar to that found on a typical logic analyzer, so you can use it in logic
analyzer-type applications. Unlike a typical logic analyzer, however, this cable also allows for
simultaneous pattern generation and acquisition so that you can use it in stimulus/response applications

as well. The following figure shows the parts locator diagram for the single-ended digital flying lead
cable.

1 Lead Pairs 2 Removable Sleeving 3 68-Pin VHDCI Connector
Figure 6. Single-Ended Flying Lead Cable Parts Locator Diagram

Differential Accessories

The NI SMA-2164 test fixture is a breakout box for National Instruments differential digital waveform
generator/analyzer modules. This fixture provides an easy way to connect to other devices for testing

and debugging. For more information about using the NI SMA-2164, refer to the NI SMA-2164 User
Guide.
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Figure 7 shows how to connect a differential NI digital waveform generator/analyzer to the
NI SMA-2164, using the SHB 12X-B12X cable.

NATIONAL
INSTRUMENTS NI PXI-1042

i vy |

i
A~0®®®©®®
= g} -
1 NI Digital Waveform Generator/Analyzer, 2 NI SHB12-B12X Cable
installed in a PXI chassis 3 NISMA-2164

Figure 7. Connecting the NI SMA-2164 Accessory

A flying lead cable, the NI SHB 12X-H3X?24, is also available for differential NI digital waveform
generator/analyzers. This cable offers connectivity similar to that found on a typical logic analyzer,
S0 you can use it in logic analyzer-type applications. The cable is shown in Figure 8.

1 Leads (1 x 3 Header Receptacle) 3 Removeable Sleeving
2 12x Infiniband Connector

Figure 8. NI SHB 12X-H3X24 Flying Lead Cable
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Creating a Custom Accessory

Many common NI digital waveform generator/analyzer applications may require you to create a custom
accessory to easily access the signals of your DUT. If you are creating a custom accessory to use with a
device with a VHDCI DDC connector, you can purchase the mating connector for the VHDCI cable
from NI (part number 778914-01). For more information about creating these custom accessories, refer
to the Interfacing to the NI Digital Waveform Generator/Analyzer using the VHDCI Connector
application note, available by entering rdinwa in the text field at ni . com/info. If you are designing
a custom accessory to use with a device that uses an Infiniband connector, you can also purchase this
connector (part number 779157-01). Refer to Appendix A: Device Front Panels for descriptions of the
signals and pinout diagrams.

@ Note Whether you use NI cables and accessories or design your own, you should properly terminate
cables to avoid improper measurements due to signal reflections, overshoot, and undershoot. Refer
to the NI Digital Waveform Generator/Analyzer Help for more information about signal termination.

Wiring for Common Measurements

Dynamic generation and dynamic acquisition are two categories of applications that you can create for
NI digital waveform generator/analyzers. This section provides information on the general wiring
considerations for each type of application. Both examples use the NI CB-2162 for signal termination.

Dynamic Generation

When performing dynamic generation, an NI digital waveform generator/analyzer generates data
through a matched impedance system that consists of a 50 € output impedance, a 50 Q cable, and a
50 Q accessory. Figure 9 shows a diagram of such a system, using the NI 655x as an example.
Depending on the loading of the peripheral device, you may need additional parallel termination
resistance at the destination for optimal signal quality. Refer to the NI Digital Waveform
Generator/Analyzer Help for more information about signal termination.

B RN S
perl
500 50 Q Cable evice

NI 655X %

NI CB-2162

Figure 9. Dynamic Generation Functional Diagram
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Dynamic Acquisition

When performing dynamic acquisition with the NI 654x/655x, the source generating the signals needs
a matched source impedance as close to 50 € as possible to minimize signal reflections and maintain
optimal signal quality. Figure 10 shows a diagram of a dynamic acquisition system using the NI 655x as

an example.
Peripheral
N RT] 50 Q Cable IE] Re || Device
NI CB-2162
Figure 10. Dynamic Acquisition Functional Diagram
@ Note NI digital waveform generator/analyzers have various input impedances. Refer to the

specifications document for your device for supported input impedance settings.

Refer to the NI Digital Waveform Generator/Analyzer Help for more information about signal
termination.

8. Programming the Digital Waveform Generator/Analyzer

You can generate or acquire digital data with the NI digital waveform generator/analyzer using
NI-HSDIO or NI LabVIEW SignalExpress. You also can run the NI-HSDIO examples to demonstrate
the functionality of your device.

NI-HSDIO Instrument Driver

The NI-HSDIO 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-HSDIO is available in the NI Digital Waveform Generator/
Analyzer Help. This online document contains hardware information, concepts, a detailed function/VI
reference for NI-HSDIO, and information specific to your device.

NI LabVIEW SignalExpress Limited Edition

NI-HSDIO 1.5 and later includes a stand-alone, evaluation version of NI LabVIEW SignalExpress that
allows you to quickly configure your NI hardware to acquire, generate or perform hardware comparison
using your NI digital waveform generator/analyzer. This software integrates with the NI Digital
Waveform Editor to allow you to create and modify complex digital waveforms and then generate the
data on your NI digital waveform generator/analyzer.

LabVIEW SignalExpress LE gives you a 30-day trial of the Full Edition of LabVIEW SignalExpress.
After that period, you must activate your version of LabVIEW SignalExpress LE, which is free, or
purchase the Full Edition. LabVIEW SignalExpress LE includes the NI-HSDIO express steps, and the
Full Edition includes analysis, signal processing, and other advanced features. If you activate your
version of LabVIEW SignalExpress LE before your 30-day trial of the Full Edition is complete, the full
features are still available for the remainder of your 30-day trial.
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NI-HSDIO Examples

The NI-HSDIO examples demonstrate some of the functionality of the NI digital waveform
generator/analyzers that you can use or integrate into your applications. NI-HSDIO includes examples
for LabVIEW, LabWindows/CVI, and C.

To access example programs that you can use as a basis for your first NI-HSDIO program, select to
Start»All Programs»Program Files NI-HSDIO»Examples.

NI Example Finder
You can also use the NI Example Finder to search or browse examples. NI-HSDIO examples are
classified by keyword, so you can search for a particular device or measurement function.

To browse for NI-HSDIO examples available in LabVIEW or LabWindows/CV]I, launch the application,
select Help»Find Examples, then navigate to Hardware Input and Output»>Modular Instruments»
NI-HSDIO.

Appendix A: Device Front Panels

This section contains front panel connector figures and connector description tables that describe the
signal connection options for NI digital waveform generator/analyzers.

NI 654x/655x Front Panels and Connectors
The NI 654x/655x front panels contain four connectors—three SMB jacks (CLK IN, PFI 0, and
CLK OUT) and one 68-pin VHDCI connector (DIGITAL DATA & CONTROL, or DDC).

Figure 11 shows the NI 6541 front panels and pinout, which are identical to those of the NI 6542. The
DDC signals are described in Table 1. The SMB connectors are described in Table 1. The LEDs are
described in Tables 5 and 6.
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DIO31 [[1]35]|DIO30
GND || 2 36| GND \ O 1
DIO29 || 3 |37||DIO 28 \
GND | [ 4 [38]| GND " NSRS
\ NI PCI-6541
DIO27 || 5 [39 || DIO 26 ' s oo —
GND || 6 [40]| GND N G
DIO25 || 7 |41|| DIO 24 Y AcoEss AOTE
RESERVED || 8 [42|| GND -
DIO 23 | [ 9 [43]| DIO 22 \ 0
GND | [10]44]| GND o
DIO 21 |[11]45]| DIO 20 [y g
GND | [12]46]| GND
DIO19 || 13|47 || DIO 18 PFIO
GND | [14]48]| GND
DIO 17 | |15[49 || DIO 16 CLK
GND | [16]50 | | GND our
DIO 15 | [17]51]| DIO 14
GND | [18]52] | RESERVED
DIO 13 | [19]53] | DIO 12 g
GND | [20]54]| GND £
DIO 11 | [21]55] | DIO 10 g
GND | [22]56]| GND =
DIO9 |[23]57 ]| DIO 8 5
GND | [24]58]| GND 2
D07 |[25]59]| DIO 6 g
DIGITAL
PFI 1 |[26]60 ]| RESERVED AL
DIO5 [|27|61||DIO 4 A CONTROL
GND | [28]62]| GND A
DIO 3| [29]63]| DIO 2
PFI3 |[30]64]||PFI2
plo1|[31]65]|DIOO J O
GND | [32]66]| GND
DDC CLK OUT |[33[67]| STROBE -’
GND | [34]68]|GND 7 D
\./ The Digital Data & Control connector pinout
is the same for PXI and PCI devices.
Figure 11. NI 654x Front Panel Connectors
Table 1. NI 654x DDC Connector Pins
Pins Signal Name Signal Type Signal Description

33 DDC CLK OUT Control Output terminal for the exported
Sample clock.

67 STROBE Control Terminal for the external Sample clock
source which can be used for dynamic
acquisition.

1,3,5,7,9,11,13, | DIO <0..31> Data Bidirectional digital I/O data channels

15,17, 19, 21, 23, 0 through 31.

25,27, 29, 31, 35,

37,39, 41, 43, 45,

47, 49, 51, 53, 55,

57,59, 61, 63, 65
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Table 1. NI 654x DDC Connector Pins (Continued)

Pins Signal Name Signal Type Signal Description

26, 30, 64 PFI <1..3> Control Input terminals to the NI 654x
for external triggers, or output
terminals from the NI 654.x for events.

2,4,6,10,12, 14, | GND Ground Ground reference for signals.

16, 18, 20, 22, 24,

28, 32, 34, 36, 38,

40, 42, 44, 46, 48,

50, 54, 56, 58, 62,

66

8, 52,60 RESERVED N/A These terminals are reserved for future
use. Do not connect to these pins.

Figure 12 shows the NI 6551 front panels and pinout, which are identical to those of the NI 6552. The
DDC signals are described in Table 2. The SMB connectors are described in Table 4. The LEDs are
described in Tables 5 and 6.

/\
RESERVED |[ 1 [35] | RESERVED \
GND || 2 |36 || GND \ O /]
RESERVED || 3 [37|| RESERVED
GND |[ 4 [38]|GND N ONSTRUMERTs
RESERVED |[ 5 [39||RESERVED S0tz D 10 _
GND || 6 [40| GND |
RESERVED || 7 |41 || RESERVED '
RESERVED || 8 [42]| GND \
RESERVED || 9 43| RESERVED \
GND |[10]44]| GND .
RESERVED || 1145 | | RESERVED N
GND |[12]46]| GND
pDlo 19 |[13]47 || DIO 18 PFIO
GND |[14[48]| GND
DI017 |[15]49]| DIO 16 oLk
GND | [ 16]50 | | GND our
DIO 15 |[17]51 || DIO 14
GND |[18[52 | | RESERVED
DI0 13 |[19]53 || DIO 12 |
GND || 2054 || GND e
DIO 11 |[2155 || DIO 10 g
GND |[22]56] | GND =
DIO9 |[23]57]||DIOS8 2
GND |[24[58]| GND g
DIO7 |[25]59 | D06 8
PFI1 |[26]60]|| RESERVED Py
plo5 |[27]61]| DI04 A CONTROL
GND |[28]62]| GND A
D03 |[29]63]| DIO2
PFI3 |[30]64]| PFI2 ,
plIo1|[31]65]||DIOO O
GND | [32]66 | | GND
DDC CLK OUT |[33]67 || STROBE  ,-”
GND |[34]es]|aND L7 G
\/ The Digital Data & Control connector pinout
is the same for PXI and PCI devices.

Figure 12. NI 655x Front Panel Connectors
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Table 2. NI 655x DDC Connector Pins

Pins Signal Name Signal Type Signal Description

33 DDC CLK OUT Control Output terminal for the exported
Sample clock.

67 STROBE Control Terminal for the external Sample clock
source which can be used for dynamic
acquisition.

13,15,17,19, 21, | DIO <0..19> Data Bidirectional digital I/O data channels

23, 25,27, 29, 31, 0 through 19.

47,49, 51, 53, 55,

57,59, 61, 63, 65

26, 30, 64 PFI <1..3> Control Input terminals to the NI 655x for
external triggers, or output terminals
from the NI 655x for events.

2,4,6,10,12, 14, | GND Ground Ground reference for signals.

16, 18, 20, 22, 24,

28, 32, 34, 36, 38,

40, 42, 44, 46, 48,

50, 54, 56, 58, 62,

66

1,3,5,7,8,9,11, | RESERVED N/A These terminals are reserved for future

35,37, 39, 41, 43, use. Do not connect to these pins.

45,52, 60
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NI 656x Front Panels and Connectors

The NI 656x front panels contain four connectors—three SMB jacks (CLK IN, PFI 0, and CLK OUT)
and one 73-pin 12x Infiniband connector (DIGITAL DATA & CONTROL, or DDC).

Figure 13 shows the NI 6561 front panels and pinout, which are identical to those of the NI 6562.

Signals marked with an asterisk represent the complementary terminal for the differential signal of the
same name. The DDC signals are described in Table 3. The SMB connectors are the same as those
described in Table 4, and the LEDs are the same as those described in Tables 5 and 6.

7
PFI_1* | [3]2

4

PFI_2* 6]5

7

PFI_3*/GND | [9]8
10

RESERVED(NC) | [12]11
13

DIO 0* | [15][14

16
DIO 1* | [18]17

19

DIO 2* | [21]20

22
DIO 3* | [24]23

25
DIO 4* | [27]26

28
DIO 5* | [30]29

31
DIO 6* | [33]32

34
DIO 7* | [36]35

37
DIO 8* | [39]38

40

DIO 9* | [42]41

43
DIO 10* | [45[44

46
DIO 11* | [48]47

49
DIO 12* | [51]50

52
DIO 13* | [54]53

55
DIO 14* | [57][56

58
DIO 15* | [60[59

61
STROBE* | [63[62

64
DDC CLK OUT LVDS* | [66]65
67
RESERVED(NC) | [69]68
70

DDC CLK OUT LVPECL* | [72][71

GND .
PFI_1 )

GND \
PFI_2 \

GND \

PFI_3 N
GND |
RESERVED(NC) \
GND \
DIO 0 \
GND |
DIO 1 .
GND \
DIO 2 \
GND !
DIO 3
GND
DIO 4
GND
DIO &
GND
DIO 6
GND
DIO7
GND
DIO 8
GND
DIO 9
GND
DIO 10
GND

DIO 11 T

O

W NATIONAL
¥ INSTRUMENTS

NI PXI-6561
100 MHz LVDS DIO

PFIO

CLK
out

DIGITAL DATA & CONTROL

GND
DIO 12

GND
DIO 13 '

GND '

DIO 14 K
GND :

DIO 15 ,
GND h

STROBE !
GND !

DDGC CLK OUTLVDS !
GND h

RESERVED(NC) /
GND '

DDC CLK OUT LVPECL
GND

N

NI PCI-6561

DIGITAL DATA & CONTROL

Figure 13. NI 656x Front Panel Connectors
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Table 3. NI 656x DDC Connector Pins

Pins Signal Name Signal Type Signal Description

65 DDC CLK OUT Control Positive terminal for the exported
LVDS Sample clock.

66 DDC CLK OUT Control Complementary terminal for the
LVDS* LVDS exported Sample clock.

71 DDC CLK OUT Control Positive terminal for the LVPECL
LVPECL exported Sample clock.

72 DDC CLK OUT Control Complementary terminal for the
LVPECL* LVPECL exported Sample clock.

62 STROBE Control Positive external Sample clock source
which can be used for dynamic
acquisition.

63 STROBE* Control Complementary external Sample
clock source which can be used for
dynamic acquisition.

14,17, 20, 23, 26, | DIO <0..15> Data Bidirectional digital I/O data channels

29, 32, 35, 38, 41, 0 through 15.

44, 417, 50, 53, 56,

59

15, 18, 21, 24,27, | DIO <0..15>* Data Complementary bidirectional digital

30, 33, 36, 39, 42, 1/0 data channels 0 through 15.

45, 48, 51, 54, 57,

60

2,5,8 PFI <1..3> Control Positive input terminals to the NI 656x
for external triggers, or output
terminals from the NI 656x for events.

3,6,9 PFI <1..3>* Control Complementary input terminals to the
NI 656x for external triggers, or output
terminals for the NI 656x for events.

1,4,7,10, 13,16, | GND Ground Ground reference for signals.

19, 22, 25, 28, 31,

34, 37, 40, 43, 46,

49, 52,55, 58

11, 12, 68, 69 RESERVED N/A These terminals are reserved for future

use. Do not connect to these pins.

Note If you are designing a custom cabling solution with connector (779157-01) and cable
(192344-01), the NI 656x pinout is reversed at the end connector. Refer to Figure 14 for an
illustration of the pinout at the end connector.
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DIO 11*

DIO 12*
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DIO 14*
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RESERVED(NC)

GND
DIO 0
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DIO 1
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Figure 14. NI 656x End Connector Pinout
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Table 4. NI 654x/655x/656x SMB Connectors

Connector Signal Name Signal Type Description
CLK IN Reference/ Control Terminal for the external
Clock Input Reference clock used for the
PLL or for the external Sample
clock used for dynamic
generation and/or acquisition.
PFI 0 Programmable Control Input terminal to the device for
Function Interface external triggers, or output
(PFD 0 terminal from the device for
events.
CLK OUT Reference/ Control Terminal for the exported PLL
Clock Output Reference clock or the
exported Sample clock.

Tables 5 and 6 describe the different conditions indicated by the two NI PXI LEDs.

Table 5. ACTIVE LED Indicators

Color Indications
Off Device not armed, not triggered, or experiencing an error.
Amber Device armed and awaiting Start trigger. If performing a dynamic acquisition

operation, the device may be acquiring pretrigger samples.
Green Device received Start trigger.
Red Error condition.
Table 6. ACCESS LED Indicators

Color Indications
Off Device not ready.
Amber Device being accessed by software.
Green Device ready to be programmed.
Red Running the niHSDIO Self Test VI or calling niHSDIO_self_ test

produced a failure.
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Appendix B: Troubleshooting

Device Front Panel ACCESS LED on PXI Module is Off When PXI Chassis is On

If the ACCESS LED is not lit after you power on the PXI chassis, a problem may exist with the PXI
power rails, a hardware device, or the LED.

5

Note The LEDs may not light until the device has been configured in MAX. Before troubleshooting
this issue, verify that the device appears in MAX.

Troubleshoot this issue by completing the following steps:

N kW=

8.

Power off your PXI chassis.

Disconnect any signals from the PXI module front panel.

Remove the PXI module and inspect for signs of damage. Do not reinstall a damaged device.
Reinstall the PXI module using the procedure described in step 5. Installing the Hardware.
Power on your PXI chassis.

Verify the device appears in MAX.

Reset the device in MAX and perform a self-test. Refer to step 6. Configuring and Testing in MAX
for information about performing device resets and self-tests in MAX.

If the ACCESS LED still fails to light, contact NI support at ni . com/support.

Device Does Not Appear in MAX
Complete the following steps if the NI device does not appear in MAX:

1.
2.
3.

In the MAX Configuration pane, click Devices and Interfaces to expand the category.
Click NI-DAQmzx Devices and press <F5> to refresh the list of installed devices.

If the device is still not listed, power down the system, ensure the device is correctly installed,
and restart.

If the device still does not appear under NI-DAQmx Devices, contact NI support at
ni.com/support.

Device Failed the Self-Test

The MAX self-test performs a brief test of device resources. If the device does not pass the self-test,
complete the following steps:

1.

2
3.
4

Reboot your system.
Launch MAX and perform the self-test again. If the device still fails the self-test, proceed to step 3.
Uninstall and reinstall NI-HSDIO.

If the device still fails the self-test, contact NI support at ni . com/support.
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| Received a Thermal Shutdown Error

I received the kErrorDeviceShut DownDueToHighTemp error, and my device shut down. What
should I do next?

To re-enable your device after a thermal shutdown, you must perform a hard reset, in which the device
integrated circuits (ICs) are reloaded. To re-enable your device after thermal shutdown, complete the
following steps:

1. Power down the computer or chassis that contains the device.

2. Review the procedure in step 5. Installing the Hardware and make any necessary adjustments to
ensure that your device is effectively cooled.

3. CallniusDIo_ResetDevice (NI-HSDIO Reset Device VI) or perform a device reset in MAX.
For more information about performing a device reset in MAX, refer to step 6. Configuring and
Testing in MAX. The thermal shutdown error continues to be reported until the device has been
successfully reset.

Performance Issues Using MXI Connection

When using a MXI connection to control the PXI chassis, the MXI Optimization Application must be
run prior to using the NI device. By default, this application runs automatically when Windows starts.
Use of a MXI connection without running this application may result in a time exceeded or internal
software error, or an initialization, timeout, or performance issue when using the NI device.

If you are experiencing errors and are uncertain whether the MXI Optimization Application ran,
navigate to Start>Programs»National Instruments MXI and select MXI Optimization to run the
application.

If the application is not installed, refer to the software CD included with the MXIT kit to install the
software. After installation, you may be required to reboot the computer before using the MXI
Optimization Application.

If you continue to have initialization or performance issues, refer to the MXI documentation at
Start»Programs»National Instruments MXI, or visit NI Technical Support at ni . com/support.
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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 electronic compatibility (EMC) and product safety. You can obtain the DoC for your
product by visitingni . 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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E—4 > RDBHETT, B 10(E. NI655x&aHE L TERLESY AT I v o EEOIRT

LARERLET,
Aa
%R )é E:::‘ Ew }<H i
"W s0ar—on Rs TIAR
NI 655x

NI CB-2162
10 5413y IEBROKER

@ AE NITOHIVEERESR | TFI2AYE SEEEBAN AV E-F U REHS
FT. YR—PSNTOBANA VE—SF D RDBREICDVNTIE. TNS ADUEHKREES

RLTSZE N,
EERmOFMICDONTIE, INITOHIRERER | THIA AT 25BLTE
SN

8. FUHIRIERER /| TFHI4¥E2T0I5LT S

NI-HSDIO 7213 NI LabVIEW SignalExpress Z#A L T, NI T8 IVREFREESR | 72
AYTTOHNT IR EIERTHIENTEET, £/, N-HSDIO D> Tl
ERTLT TN RADOEBEEIRFET D ENTEET,

NI-HSDIO &Hflgs 54 /X
NIHSDIO API 13, #BEEN TN TN TOREEERTT B0, #WAL. #l, Ea—
IWERDHEEESUHRELEREDOEY FTY.

NFHSDIO TZ7R ISV J&FT5HEICDVNTIE. INITOYIVERERERE | 7TF 54
ANV ZBBLTLIESN, TOFX US4V RFa A MIT N—FD 78R #
2. NI-HSDIO OF MBS / MV T7 7 LY R THNA RO BREENREENTNE
..g—

NI LabVIEW SignalExpress Limited Edition
NIFHSDIO 1.5 LIBE(C(E. NINA— Ry 2 7 E2RRICHEE L. NI TS HILEREFER ) TF5
A HEERALTER. £ FREN— R 7OEBEERITI B EETREICTERY
K702 B, NI LabVIEW SignalExpress DFHERSEENTWES. SOV 7 U7
NI FEHIEEIT 4 5 EHEEN, ERETOIIEREZEBEL. NI T8 IVERERE
B/ TFIAHFTT— 9 EERTBIEEFREICLET,

LabVIEW SignalExpress LE (. AR S 30 BEIIEFRM LabVIEW SignalExpress
GHMEE—F) SUTEMELE Y. COEMRZIE. ERO LabVIEW SignalExpress LE & 7
74 71T S5, IEHRR SignalExpress AT 5HEDH Y ET, LAbVIEW
SignalExpress LE IZ( NI-HSDIO Express R 7w 7. EHRIRICILE. EB0E. BLU%Z
DD EFREEENSENTIVE T, 30 BEDOFHHE— REARBAIRT 35 /i1(C LAbVIEW
SignalExpress LE 7 & 7« 7L L7=HE&TH. EHIR SignalExpress D e /T AL 1A
BT LEEBRTERTERS AV ET,
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NI-HSDIO #> 7))
NIHSDIO $ > 7)Uid. NI T2 Z)VIRTERERR | 7T A Y OEREEEZBNL. TOEE
EAT S, ELETTUT—2 3  [CHZAL I ENTEET, NFHSDIO (S(3.
LabVIEW. LabWindows/CVI. $&UC EREDY » TIBEENTNET,

NI-HSDIO MB#DTOLI S ADERE L TERATES Y TN TOATS AT IERTS
ZIE. RE—PF=>FTRTOF AT S A— Program Files NIFHSDIO =4 > FJV 7% EiR L T<
=AW

NIS>TNT 74208

NIY>TNT7 A FEFERLT YTV ERRELEBRIDIENTEET,
NI-HSDIO D > 7 )VdF— T — RRIICHEENTNS /28, HEDT/NA A TEMATRER
YT RHUERBRERRST D ENTEET.

LabVIEW 7z (3 LabWindows/CVI TERTE % NIFHSDIO DY > 7L =S8R 5 (T4,
TIVT—2a ERBLT. AVT->Y I TNVERREZZRLLE N—FI9T7ANE
i h—->ES 2 —VHKEHARR— NI-HSDIO 25 L £ 9.

A TFNA2D78Y BRI

oo arICE ZAYMRIARGIR BEIUNTIOHIRTEFHEER | T2
AYOEBEEA 7 a 280 IR IDHARDPESENTNET,

NI 654x/655x 70y PRI ELVL ARSI S
NI 654x/655x 7O F/XRIVICIE. ADDARIIDPEENTNET, INHSIE. 3DOD
SMBZ+wZ (CLKIN. PFIO. 88XV CLKOUT) LU 1 DM 68 E> VHDCI a5 %
(DIGITAL DATA & CONTROL. %7z DDC) TT,

11 (3. NI6542 EELC NI6541 7Oy hAARIIVBLUNE VESIAZRLUET., DDC E8
3. X VICEESNTNET, SMBIRIFIE. R AICEBEBESNTWET.LED(E. £ 5
BLY 6ICERENTNET,
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T
D031 |[1]35]|DI030
GND || 2]36]| GND | @ O | S
DIO29 || 3 [37|| DIO 28 K
GND |[ 4 [38]| GaND \ TN
DI0 27 | [ 5 [39]| DIO 26 sy Pxresa "6541
GND | [ 6 [40]| GND N \( G
DIO 25 | [ 7 [41]| DIO 24 N oo e
RESERVED || 8 [42]|| GND 7 PeI
DIO23 || 9 [43||DIO 22 \ \ 0
GND |[10]44 || GND ) o
DIO 21 | [11]45 || DIO 20 w (D) c«
GND | [12]46] | GND = VT
DIo 19 | [13]47]| DIO 18 PO
GND | [14]48]| GND
DIO 17 | [15]49]| DIO 16 o
GND | [16]50]| GND out
DIO 15 | [17]51]| DIO 14
GND |[18]52 | | RESERVED
DIO 13 | [19]53 ] | DIO 12 .
GND |[20]54 || GND €
DIO 11 | [21]55] | DIO 10 g
GND |[22]56| GND -
DIO9 | [23]57]|DIO 8 5
GND | [24]58]| GND 2
DIO7 |[25]59]|| DIO 6 g
PFI1|[26]60 || RESERVED Feioy
DIO5 ||27|61|| DIO 4 A CONTROL
GND |[28]62]| GND A
DIo 3 | [29]63]| DIO 2
PFI3|[30]64]| PFI2
DIO1 |[31]65||DIOO O
GND | [32]66]| GND
DDC CLK OUT | [33]67]| STROBE
GND | [34]68]| GND G
\/ Digital Data & Control A28 DE L ERH £,
PXI 8&U PCl T/AARTRLTY

B 11 NI6ddx7aAy kAx)baxo 4
F1. NI 654xDDC a5 EY
% B84 58547 EBONRH

33 DDC CLKOUT | #if IORR=bLEYYTIoOYID
H 5.

67 STROBE il A F Iy OEETERATEELRINERY
TNy DY —ADEHTF.

1,3,5,7,9,11,13, | DIO <0.31> T4 BARMTZEZIVNIOT—FF v x

15,17, 19, 21, 23, b, 0~ 31,

25,27,29, 31, 35,

37,39, 41,43, 45,

47, 49, 51, 53, 55,

57,59, 61, 63, 65
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F 1. NI 6564xDDC a0 5 EY (=)

Ex k] B84 EBORHA
26, 30, 64 PFI <1.3> gl SMER B Y D NI 654X ~D AT
F. ELEEFAXRY MADNI6SAX DS
D F
2,4,6,10,12,14, | GND i S5 RiEthE#E,

16,18, 20, 22, 24,
28,32, 34,36, 38,
40, 42, 44, 46, 48,
50, 54, 56, 58, 62,

66

8,52, 60 RESERVED U NSDHFISERERT HLD(CH
RENTVET, oD E VIS
LIEWTLSIZE L,

12 (% NI6552 ERIU NI 6551 o7 Ay hxIVELUNEVEIIZEZRLET., DDCES
3. R 2ICEHESNTVET, SMBARIFIE R 4ICKEESNTOWET LEDIE £ 5
BIY 6 ICREHESNTVET,

T
RESERVED | [ 1 [35] | RESERVED "\
GND || 2 [36]| GND N @ Q e
RESERVED || 3 |37 || RESERVED
GND || 4 |38 || GND \ ,“’:ﬂ?ﬂ?ﬂﬁ'&rs
RESERVED || 5 [39|| RESERVED s Pxesst
GND | [ 6 [40]| GND |
RESERVED || 7 |41 || RESERVED \ s homie
RESERVED || 8 [42|| GND N
RESERVED || 9 [43| | RESERVED Y
GND | [10]44 | GND \ ok =
RESERVED | [ 1145 | | RESERVED \ N ) cx
GND | [12[46 || GND \ . \/ out
DIo 19 | [13[47]| DIO 18 N (\ PFIO
GND | [14]48]| GND
DIO17 |[15[49 | DIO 16 ok
GND | [16]50| | GND our
DIO 15 |[17]51 || DIO 14
GND | [18]52 | | RESERVED
DIO 13 | [19]53 ] | DIO 12 ,
GND | 20|54 || GND 2
DIO 11 || 21|55 || DIO 10 g
GND | [22]56 | | GND =
DIO9 |[23]57||DIO 8 z
GND |24 [58 ]| GND £
D07 |[25]59]| DIO6 8
PFI1 | [26]60 | | RESERVED > e
Dlo5 | [27]61]| DIO 4 ’, A CONTROL
GND | [28]62 ]| GND = A
DIO3 |[29]63] | DIO2 L
PFI3 |[30]64 ]| PFI2 L
DIO1 |[31]65]| D00 O
GND | [32]66 | GND
DDC CLK OUT | [33[67 || STROBE -~
GND | [34]es]|aND L7 G
\/ Digital Data & Control A 72DEEF (L.
PXI £&U PCl 73/ ZTALTY .

B12 NI6ssx7ary bx)baxrs s
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& 2. NI655XDDC ARV FEY

EY 5% E5947 BESOBH

33 DDC CLK OUT gl IORR=bLEYTIVY
0y DEAHT.

67 STROBE 0 F4F2y o ERTHEATER
NEY> Ty sy —RD
W

13,16,17,19,21, | DIO <0.19> F—5 WAEMT DI 1/O F—5F+

23,25,27,29, 31, YHI. 0~ 19,

47,49, 51, 53, 55,

57,59, 61,63, 65

26,30, 64 PFI <1.3> gl SRR S U D NI 655X ~ND A
hikF. Er3A > FAD
NI 655 105 D H I F.

2,4,6,10,12,14, | GND b (EE s,

16,18, 20, 22, 24,

28,32, 34, 36, 38,

40, 42, 44, 46, 48,

50, 54, 56, 58, 62,

66

1,3,5,7.8,9,11, | RESERVED L CNOOBTFISHERT 7

35,37, 39, 41,43, HICRRENTOET, SN50

45,52, 60 EVICEHELENT X,
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NI 656x 78y PRI BETARO S

NI656x 7B h/XRIVICIE, 4DDARVIBEENTNEY. INHlE 3 DD SMB
2+ w2 (CLKIN. PFIO. BXUCLKOUT) HXU 1 DD 73 E2 12x InfiniBand 3%

% (DIGITAL DATA & CONTROL., &£71£DDC) TT9,

1313, NI6562 ERIL NI6561 7O bRV BLOEVERIIEZRLES, 7RF U
RAODR—=UPRNTWBESTIE. RUAROENESOHEMHRFERLET. DDCE5
3. R JICEHSNTVWET, SMBAXIFIER 4. LEDER 5 BLKU 6 LEALTY,

/1\ GND
PFI_1* | [3]2] | PFI_1
4 GND
PFI.2* | [6]5 | | PFI_2
7 GND
PFI_3*/GND | [9]8 ]| | PFI_3
10 GND
RESERVED(NC) | [12]11] | RESERVED(NC)
13 GND
DIO 0* | [15[14] | DIOO
16 GND
DIO 1* | [18]17] | DIO 1
19 GND
DIO 2* | [21]20] | DIO 2
22 GND
DIO 3* | [24]23] | DIO 3
25 GND
DIO 4* | [27]26] | DIO 4
28 GND
DIO 5* | [30][29] | DIO 5
31 GND
DIO 6* | [33][32] | DIO 6
34 GND
DIO 7* | [36]35] | DIO 7
37 GND
DIO 8* | [39]38] | DIO 8
40 GND
DIO 9* | [42]41] | DIO9
43 GND
DIO 10* | [45[44] | DIO 10
46 GND
DIO 11* | [48]47] | DIO 11
49 GND
DIO 12* | [51]50] | DIO 12
52 GND
DIO 13* | [54][53] | DIO 13
55 GND
DIO 14* | [57]56] | DIO 14
58 GND
DIO 15* | [60][59] | DIO 15
61 GND
STROBE* | [63[62| | STROBE
64 GND
DDC CLK OUT LVDS* | [66[65] | DDC CLK OUT LVDS
67 GND
RESERVED(NC) | [69]68| | RESERVED(NC)
70 GND
DDC CLK OUT LVPECL* | [72][71
\} GND

'

DDC CLK OUT LVPECL

O

W NATIONAL
¥ INSTRUMENTS

NI PXI-6561
100 MHz LVDS DIO

NI PCI-6561

DIGITAL DATA & CONTROL

13 NIé6S6x7aY b/Xx)baxro %

NI FEEIVRTESESR | TF AT AR 20
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& 3. NI 656xDDC Ao FEY

9% ES4& 89147 EEDONA
65 DDC CLK OUT il IVRR—bLEYTIoOYoDT
LvDS S REF,
66 DDC CLK OUT il WDS DI RR— kLY TG
LVDS* 0w & OB/ T.
71 DDC CLK OUT il LVPECL DI S RAR— kLY TILY
LVPECL Oy o072 AT,
72 DDC CLK OUT il IVPECLDI O RAR— LYY TV
LVPECL* 0w o DIEHIHT
62 STROBE il FAF Iy o EFIERTEEIRIEDINR
7N oay oy —2X,
63 STROBE* il FAF 2y o EFIERRBER AR IER
Yooy sy—2,
14,17,20,23,26,29, | DIO <0..15> F—4 BABT IO T—FF ¥ >R,
32, 35, 38, 41, 44, 0~ 15,

47,50, 53, 56, 59

15,18,21,24,27,30, | DIO <0..15>* F—4 HERAMT IO T—FF v+ o3

33, 36, 39, 42, 45, b 0~ 15,

48, 51, 54, 57, 60

2,58 PFI <1..3> il HERN U HBAD NI 656X DTS RAAH
mf. £ZIFAN NED NI 656X D5
D himF.

3,69 PFI <1.3>* i) SAER S U HED NI 656x ~DFE# A Sk
F. FEEAXRYFED NI 656X DS5D
H N5 F.

1,4,7,10,13,16,19, | GND $EHh (EE RiEth %,

22, 25,28, 31, 34,

37,40, 43, 46, 49,

52, 55, 58

11,12, 68, 69 RESERVED AW NS DIHFIISEFERT 720 CHER
ENTVWET, IThosDEVICERLA
WTL S,

@ AE IR H (77915701) BLOT =TIV (192344-01) =fERAL T, hRH Aftk
DT—TNEFFLTVBRIHEEF. NI656xDEVRIIETY RO & THEESNTL
£9, I RAXIIDEVEFICDNTII. 14ESRLTESL,
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73
PFI_1* | [71]72
70
PFI_2* | [68]69
67
PFI_3*/GND | [65]66
64
RESERVED(NC) | [62]63
61
DIO 0* | [59]60
58
DIO 1* | [56]57
55
DIO 2* | [53]54
52
DIO 3* | [50]51
49
DIO 4* | [47]48
46
DIO 5* | [44]45
43
DIO 6* | [41]42
40
DIO 7* | [38]39
37
DIO 8* | [35]36
34
DIO 9* | [32]33
31
DIO 10* | [29]30
28
DIO 11* | [26]27
25
DIO 12* | [23]24
22
DIO 13* | [20]21
19
DIO 14* | [17][18
16
DIO 15* | [14]15
13
STROBE* | [11]12
10
DDC CLK OUT LVDS* | [ 8] 9
7
RESERVED(NC) | [5]6
4
DDC CLK OUT LVPECL* | [ 2]3
1

GND
PFI_1

GND
PFI_2

GND
PFI_3

GND
RESERVED(NC)

GND
DIO 0

GND
DIO 1

GND
DIO 2

GND
DIO 3

GND
DIO 4

GND
DIO5

GND
DIO 6

GND
DIO 7

GND
DIO 8

GND
DIO 9

GND
DIO 10

GND
DIO 11

GND
DIO 12

GND
DIO 13

GND
DIO 14

GND
DIO 15

GND
STROBE

GND
DDC CLK OUT LVDS

GND
RESERVED(NC)

GND
DDC CLK OUT LVPECL

GND

14 NI65S6x T KaARL I DE VB

NI FS 8 VERERES | 751 F 44 K 2
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& 4. NI 654x/655x/656xSMB A0 &

Ax0% | Chek] E5547 BiEA
CLKIN 2/ gkl PLL ICERENDHEEEI OV Y, EE
A=DE Vs YA Iy OERELIERICERE
NAHNEY > TILo 0Oy U DIHF
PFI O AR FNG) gkl HER U ABRDTINA ZNDAF T
e Y FEBARYMADTNAZADSDHER
Zx—2X (PF) O W
CLK OuUT 2%/ gkl IORR—bLEPLEESIOY Y,
A= R by FLEEFIORAR=—bLEY TN o0y
U DiHF

KR 5BLKYV 61F. 2DD NIPXILED R ELESKEEZRLET,
#& 5. ACTIVE LED FR'R&s

=] L

OFF FNARIE, T—AEEFIRUASATOERWND, TS—DEELTNDIREE,

FLre TNAREBT—LEn, RIBR)AZEERLTOSRE, 1573 v o ERREE
RITTDE TNARDTV NI AY Y TIVEERT DIEEDHYET.

& TINA RFRA b A EZE LR
i I —iREE

%+ 6. ACCESS LED %/r28

=] £
OFF TINA RADEREDTE TR VIREE,
FLoe VI RO I TBTNARIZT VAL TS IREE,
i TINA RDTOY S ADFREIRIREE,
i MIHSDIO LT T X b1 VIDHEFT, F/2ld MiHSDIO_self_test]
OFVHUICE > TI T —RE LIZIREE,
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18&B: FSTNa—FT4 Y

PXI ¥ —LDBREANTHTNA XD 70 FXRIVD ACCESS LED 2=

KTUZR L

PXI > v —2DERERALTH ACCESS LED =T LzW5&IE. PXIOERL —Ib,
N=BFDT7TNAR LED DWINDICHBEDNHDRTREMDH Y E T

5

AE LEDIE. MAXTODTNA ZADEBREDTET LENWERITLANWZ EDBHY KT,
COMBEDRS TN a—T 4 T ZRIBRT DHEIIC. MAX TIDT /NS ABRTEND
DHERLTSEZL,

COBBERATBICE. UTOFIECHE> TS,

PXI >+ —>DERETIVET,

PXIEZ2—I)LlO 78y MRIADEBEREEZTRTRUNLET,

PXIB a—IETv—oRRUNL. BENGWODERLEYT, BIBEL THLAETN
ARFERALENTLEZSL,

B.N=RO 7 E#BRUAITS] OFRBAICHE>T, PXIE 2 —IE2BERYAMITET,
PXI v —DBERE/RALET,

TINARPMAX TRRESNDZEZEZHERELET,

MAX TTNAREUEYy b, BIVTTRIERITLET, MAXTTNA REY 2y
b, BILT7TFRMTBHEICDNTIE, T6MAX THER. TANE1TD1 288BLT

<7EEW,

LEEDOFIEETT>TH ACCESS LED BT LA WVMER (L. FoaFILA A VILA Y
YDFEMYAR—b (ni.com/jp/support) [CHEMWEHELZEZN,

TFINA A MAX TRERE R
MAX [Z NI T/ APFRRSNEWMEE(E, LUTOFEICE> T ZEL),

1.
2,

3.

4.

MAX #BERX—>2T. FNARESAH712—R%E0 ) v o LTRBEALET,
NI-DAQMX FINA RE O U v LT, <F5>F—%#HL. 1 VR M=ILENTNBETN
ARD—EBEZEHLET,

LERDFIEETO>THTNA RADRREINLENEEIE. PRTLADBRZTY. T/NA
APBEYICERYMFFOENTWS0HER LR BEEREANET,

EFNTH NFDAQMX T/NA AD T ICRREINEWEE(E. T aFIA A VILAY
YOFMYR—bF (ni.com/jp/support) ICHEBNVEHOEL XY,

TFNAABEIVIT A PTEAERICES
MAXDEINTZTARTIE, TNARVY —REWERELET, BILTTANTT /NS IDBER
EBRRICIE > =15 EIE. UTOFIEICHE > TS,

1.
2.

3.

AT LEBEHLET.

MAXZEEL. BETINTITAMERITLET, LROFIEEZTO>THT NS AN E
W7TXARCERLUZWVEERE. FIE3 ICEATSLEE,

NIFHSDIO 27 > A X b—=JL L. BA VA b—ILL&ET,

FNTHEILITTRAMIAERLEWNMEEE. T2 aFibAd R VILA Y OFETHT R—
F (ni.com/jp/support) IZHEMNNEGHEEXLY,
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BB TS —MNRET D
kErrorDeviceShutDownDueToHighTemp T —/SHEAE L., T/N\1 ABELET BI5E(E.
LITFOFMREICE> TS ZEY,

BEEHOBRTT/NA RZFBHCTBICE. TNAREERE (IC) pEO—FENnD
N—KUtyY hERITITILENDYET. BEEMPEELZSSE. UTOFIETTN
A REBEBNCTHIENTEET.

L. TNARDPBUMITONTNSI Y Ea—FF@F v —2DEBREZUVET,

2. IBN=FDzT7ZRURMITE] OFIEZBEREREL. TNARENRNITHHNT D7
OOFIEZLEICHLC TEMLUET,

3. TniHsDIO_ResetDevicel (INI-HSDIO F/NA R Uty b VI) ZHUHET. FEET
NAREMAXTY LYy FLET, MAXTTNARED Y FFBHEICDNTIE.
[6. MAX THRL. TRXANZ21T5] Z28BL T AN, BBEMT S —(3. T/N1 XD
EEICULY FENZETHEBRINEE A,

MX| ERBEICHF DT+ —< > ADEE
MXI #i#mZER L TPXI v — > Z2H#ET 21548, NIl T/N\ARZEZFERTSHIIC MX
Optimization Application # RT3 HEMHYET. T 7+ TR ZOF7 Vo —
> a vIid Windows DiCEI T2 & BEIMICRITSNE T, COT7 VT —2 3 &2RTET
CMXI#ERZEZERTSE. NI TNAREERTBBIC, §4LT D MEREBREY T
Dx7I5—. HULKIEHHEME. dA4LT7 Db FEENRT A RICHEIEET D5
EBHYET,

IS —MmFEL. MXI Optimization Application BWRITL=MNE S PEMTHRWMEEIL.
A% — pb->70%5 A— National Instruments MXI and select MXI Optimization % 3%
RLTCT TV T —2 3 ERTLET.

TIVT=2 3 A VA M= ENTWVEWMESIE. MXI Fy MIRET VY7 o
7CD&ESHRLT, Vb T7&2AAM=ILLET., 41 X M=JUETRIE. MX
Optimization Application Z{ER T 2H1IC. A Ea—yDBESDPLERBENH YU E
ER

FEEDFIEEFT> THHEMELONR T+ —<T  RICEE D H 2551, RI=—b—>
7045 A— National Instruments MXI ZZIRLTMXI D REF a2 A2 NESBT S0,
FoaFIAVRYILA DY DOFEMYR— MDD T TH A b (ni.com/jp/support)
FSBLTLES,
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YA~ MBS

Bttt R— R Y —RDO—&Id. T2 aFIAVRYIAYDD 2 TH A NTIEWE
[7E£ 9 ni.com/jp/support TlE. ST a—FT 40077V —2 3 B BEOLR
WINIWVTVY—=ZADS, T3 FIARIIAYDT TV o5—2 3T 0 PZFDE
A=)l | BEEDEHEZFL (03-5472-2970) £T. HH5WBRVY—RESBTHEMNTESE

ERS

BEEE (Doc) &Lld. TSN BECHEAEESZA VL, SEIEARINEREESE
BSNDBEENDEENETYT., COHEICKY. BEHESHE EMC) ST 21— RE
CPHEORZSEICETERPREEINET. CHEAOEKDBEESESI(E. ni.com/
certification (#3B) MOLAFTE=EYT., CHEHOEETFY U T L —2 g3 P8 R—
FENTWBIHE. ni.com/calibration M5 ZDHEFHED Calibration Certificate (3
) EAFLTCIHHAICEDZEHTEET,

FaFIA R YIVA YT KEAE (11500 North Mopac Expressway, Austin,
Texas, 78759-3504) BLUEEDRIA 7 4 RICTHEERICHR— ML TWET ., B
AEATOYR—MIDOWTIE ni.com/jp/support THIR—MU I TR MEHFERT S
. 03-54722970 (KAKR) ETHEEL S, BREANTOYR—KMZIDWTIE, &
EOEERICTERSZS,

ARXZIIV 9723 6393737, 45 )7 390241309277, 4 > F 91 80 41190000.

[E 4401635523545, #—X k> U7 1800300800, #—X kU7 43 662 457990-0.
FZ 4% 31(0) 348 433 466. 514 800 433 3488. #&[E 82 02 3451 3400,

2 AR—)L 1800 226 5886, A4 X 41 56 2005151, R = —7 > 46 (0) 8 587 895 00.
ARA 2 34916400085, AONZY 38634254200, #4 662278 6777.
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