NI PXI/PCI-5402/5406
Specifications

14/16-Bit, 20/40 MHz Arbitrary Function Generator

CORFaALBCE BEABR-JHEENTLET,

This document lists specifications for the NI PXI/PCI-5402/5406 arbitrary
function generator. Unless otherwise noted, the following conditions were
used for each specification:

*  Analog filter enabled.

* Interpolation set to maximum allowed factor.

*  Signals terminated with 50 Q.

*  Full operating temperature range.

Typical values are representative of an average unit operating at ambient
temperatures of 15 to 35 °C. Specifications are subject to change without
notice. For the most recent NI 5402/5406 specifications, visit ni.com/
manuals.

To access all of the NI PXI/PCI-5402/5406 documentation, including the
NI Signal Generators Getting Started Guide, which contains functional
descriptions of the NI 5402/5406 signals, navigate to Start»All
Programs»National Instruments»NI-FGEN»Documentation.

i’i Hot Surface If the NI 5402/5406 has been in use, it may exceed safe handling temperatures
and cause burns. Allow the NI 5402/5406 to cool before removing it from the chassis.
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Waveform Characteristics
(CH 0 Analog Output, Front Panel Connector)

Specification Value Comments

Number of 1 —

Channels

Connector BNC —

Output Voltage Characteristics

DAC NI 5402 NI 5406

Resolution 14 bits 16 bits _

Maximum =5V (AC, + DO) —

Voltage

Amplitude and Offset

Amplitude 5.64 mV i t0 10 Vi i (50 Q load) NI-FGEN compensates for

Range 11.28 mV i to 20 Vi (High-impedance | user-specified resistive loads.
load)

Amplitude < 0.06% (0.004 dB) of amplitude range —

Resolution

Offset Range Square waveforms: Output limited byMaximum
+ 50% of amplitude range Voltage specification.
All other waveforms: £ 5V

Accuracy

AC Amplitude | +1.0% of amplitude £1 mV 50 kHz sine wave.

Accuracy

Offset + 0.5% of offset £2 mV = 0.5% of amplitude | High-impedance load.

Accuracy
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Specification

Value

Comments

Output Characteristics

Output Selectable 50 €2 nominal or 75 € nominal —

Impedance

Output Selectable When disabled, CH 0 output is

Enable terminated with a 1 W resistor
with a value equal to the
selected Output Impedance.

Maximum The CH 0 output terminal can be connected to —

Output a 50 Q, =12 V source without sustaining any

Overload damage. No damage occurs if the CH 0 output

is shorted to ground indefinitely.

Waveform Outputs of multiple NI 5402/5406 signal —

Summing generators can be connected together.

Phase —180° to +180° —

Adjustment

Digital Selectable Finite Impulse Response (FIR) The digital filter is not

Interpolation filter. Available interpolation factors are available for use for Sample

Filter 2 or 4. clock rates below 10 MS/s.

Analog Filter Selectable 7-pole elliptical filter —

Frequency 0.355 uHz —

Resolution

Maximum Frequencies for Common Functions

Function NI PXV/ NI PXY/ Maximum | The minimum frequency is
PCI-5402 PCI-5406 Sample Rate | 0 Hz.
Sine 20 MHz 40 MHz 400 MS/s
Square 20 MHz 40 MHz 400 MS/s
Ramp 1 MHz 5 MHz 100 MS/s
Triangle 1 MHz 5 MHz 100 MS/s
User-Defined 20 MHz 40 MHz 400 MS/s Interpolation set to 4.
Noise — — 100 MS/s —
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Figure 1. Nominal Passhand Flatness, Expected Voltage 10 V. (23.98 dBm)
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Figure 2. Nominal Passhand Flatness, Expected Voltage 1.66 V. (8.38 dBm)

@ Note Figures 1 and 2 were acquired with the Rohde & Schwarz NRVS Power Meter using
the NRV-Z51 Thermal Power Sensor.

Specification Value Comments

Sine Waves
Passband Flatness +0.4 dB (= 5%) With respect to 50 kHz.
Spurious-Free Dynamic NI 5402 NI 5406 Typical. Measured from DC
Range (SFDR)! with 10 MHz = 10 MHz = to 50 MHz. Also called
Harmonics < = < = harmonic distortion.

50 dB 50 dB

10to 20 MHz = | 10to 40 MHz =

45 dB 45 dBc

! Dynamic range is defined as the difference between the carrier level and the largest spur.
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Specification Value Comments
Spurious-Free Dynamic NI 5402 NI 5406 Typical. Measured from DC
R SFDR) without to 50 MHz.

Hao (SFDR) withou 70 dB <20 MHz = ° ‘
armonics
70 dB
20to 40 MHz =
60 dB
Total Harmonic Distortion <1.66 Vi pk >1.66 Vi pk Includes the 2" through the
(THD) 6 harmonics.
DC to 1 MHz —-60 dBc* -58 dBc* " Typical
NI 5402: 1 to 20 MHz —41 dBc -32dBc
NI 5406: 1 to 40 MHz —41 dBc -32dBc
Signal to Noise and <1.66 Vi pk >1.66 Vi pk Measured from DC to
Distortion (SINAD) 50 MHz.
DCto 1 MHz 58 dBc 58 dBc
NI 5402: 41 dBc 32 dBc
1 MHz to 20 MHz
NI 5406: 41 dBc 32 dBc
1 MHz to 40 MHz
Average Noise Density —114 dBm/Hz —

Phase Noise Density

100 Hz: —100 dBc/Hz
1 kHz: —-110 dBc/Hz
10 kHz: —120 dBc/Hz

Sine wave at 10 MHz.

1. Spectral characteristics may degrade when offset is applied.
2. Spectral characteristics at low amplitudes are limited by a —148 dBm/Hz noise floor.
3. Output amplitude of —1 dBFS is used for all spectral specifications.

Jitter (RMS) <4.0 ps rms Integrated from 100 Hz to
100 kHz. Sine wave at
10 MHz.

Notes:

Square Waves

Pulse Response

Rise/Fall Time Aberration
(undershoot/
overshoot)
<12 ns <5%

© National Instruments Corporation
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Specification Value Comments
Duty Cycle NI 5402 NI 5406 You can adjust duty cycle
from 20 to 80% at higher
<10 MHz = <10 MHz = frequencies, but the signal
20 to 80% 20 to 80% . .
integrity degrades. For better
10to20 MHz = | 10to 40 MHz =
509 509 waveforms at these duty
¢ ¢ cycles, use the SYNC OUT
connector.
Jitter (RMS) 0.01% of period + 500 ps Integrated from 100 Hz to
(typical, <2 MHz) 100 kHz.
0.1% of period + 70 ps (=2 MHz)
User-Defined
Waveform Size 16,384 samples —
Frequency List Mode

Specification Value Comments
Frequency 1 t0 9,999 steps —
Steps
Step Duration Imsto2ls —

Sample Clock
(Internal 100 MHz VCXO0)

Specification Value Comments
Sample Clock Onboard VCXO Refer to the
Source Phase-Locked

Loop (PLL)
Reference Clock
section for more
information.
Frequency +25 ppm PLL Reference
Accuracy source set to
None.
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Specification

Value

Comments

Interpolation

1 (off), 2, or 4

Applicable to
user-defined
waveform modes.

Sample Clock Exporting

Exported 1. SYNC OUT/PFI 0, PFI 1(BNC connectors) Exported Sample
sample Clock 1\ px15402/5406—PXI_Trig<0..6> Clocks can be
Destinations divided by integer
(PXI backplane connector) K(<K<
NI PCI-5402/5406—RTSI<0..6> 4,194.304),
Exported Integrated from
Sample Clock Maximum 100 Hz to
Destinations Frequency Jitter (Typical) Duty Cycle 100 kHz.
SYNC 100 MHz PFI 0: 6 ps rms 25 t0 65%
OUT/PFI 0O, )
PFI 1 PFI 1: 12 ps rms
PXI_Trig<0..6> 20 MHz — —
RTSI<0..6> 20 MHz — —
Phase-Locked Loop (PLL) Reference Clock
Specification Value Comments
Sources 1. REF IN (BNC connector) The PLL
2. NI PXI-5402/5406—PXI_CLK10 Reference Clock
provides the
(PXI backplane connector) reference
NI PCI-5402/5406—RTSI_7 (PXI RTSI_CLK)
frequency for the
3. None phase-locked
loop.
Frequency When you use the PLL (items 1 and 2 above), the frequency | If the PLL
Accuracy accuracy of the NI 5402/5406 is solely dependent on the Reference source
frequency accuracy of the PLL Reference Clock Source. is set to “None”,
refer to the
Sample Clock
Frequency
Accuracy.
Lock Time Typical: 70 ms, Maximum: 200 ms —

© National Instruments Corporation 7
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Specification Value Comments
Frequency 5 to 20 MHz in 1 MHz steps —
Range Default of 10 MHz.

To guarantee locking, the PLL reference clock frequency

must be accurate to =50 ppm.
Allowed Duty | 40 to 60% —
Cycle Range
Exported PLL 1. SYNC OUT/PFI 0, PFI 1(BNC connectors) —
Reference 2. NI PXI-5402/5406—PXI_Trig<0..6>
Clock
Destinations (PXI backplane connector)

NI PCI-5402/5406—RTSI<0..6>
(Reference Clock Input, Front Panel Connector)

Specification Value Comments
Connector BNC —
Direction Input —
Input Voltage Sine wave: 0.63 to 2.8 V;p into 50 € —
Range (0 to +13 dBm)

Square wave: 0.2 to 2.8 Vi into 50 €
Maximum £10 V (AC, + DC) —
Input Overload
Input 50 Q —
Impedance
Input Coupling | AC —
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SYNC OUT/PFI 0 and PFI 1

(Programmable Function Interface, Front Panel Connectors)

Specification Value Comments
Connectors Two BNC —
Direction Bidirectional —
Frequency DC to 100 MHz —
Range
As an Input (Trigger)

Destination Start trigger —
Maximum -2to+7 V (AC, + DC) —
Input Overload
Vi 20V —
Vi 08V —
Input 1 kQ —
Impedance
As an Output (Event)
Sources 1. Sample Clock divided by integer K (1 < K <4,194,304) —
2. PLL Reference Clock
3. Exported Start Trigger (Out Start Trigger)
4. SYNC OUT
Output 50 Q —
Impedance
Maximum —2to +7 V (ACy + DC) —
Output
Overload
Von Minimum: 2.9 V (high-impedance load), 1.4 V (50 Q load) | Outputdrivers are
+3.3 VTTL
VoL Maximum: 0.2 V (high-impedance load), 0.2 V (50 Q load) | compatible.
Rise/Fall Time | <2.0 ns Load of 10 pF
(20 to 80%)

© National Instruments Corporation 9
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Sync

Specification Value Comments
Sync Duty 20 to 80% —
Cycle
Jitter (RMS) 0.01% of period + 500 ps (typical, <2 MHz) Integrated from
0.1% of period + 70 ps (= 2 MHz) 100 Hz to
100 kHz.
Start Trigger
Specification Value Comments
Sources 1. SYNC OUT/PFI 0, PFI 1(BNC connectors) —
2. NI PXI-5402/5406—PXI_Trig<0..7>
(PXI backplane connector)
NI PCI-5402/5406—RTSI<0..7>
3. NI PXI-5402/5406—PXI Star Trigger
(PXI backplane connector)
4. Software (use function call)
5. Immediate (does not wait for a trigger.
Default.
Modes 1. Single Refer to NI Signal
2 Continuous Generators Help»Devices»
' NI 5402/5406» Triggering»
3. Stepped Trigger Modes.
4. Burst
Edge Detection | Rising, falling, level high, level low —
Minimum 25 ns Refer to ty; at NI Signal
Pulse Width Generators Help»Devices»
NI 5402/5406» Triggering»
Trigger Timing.
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Specification Value Comments
Delay from Waveform Typical Delay Refer to ty, at NI Signal
Start Trigger to S 1100 Generators Help»Devices»
CH 0 Analog ne U NS NI 5402/5406»Triggering»
Output Square 1,100 ns + 0.5% of | Trigger Timing.
period
All Others 900 ns

Start Trigger Exporting

Destinations 1. SYNC OUT/PFI 0, PFI 1 (BNC Connectors) —
2. NI PX1-5402/5406—PXI_Trig<0..6>
(PXT backplane connector)
NI PCI-5402/5406—RTSI<0..6>
Delay 65 ns (typical) Refer to tg; and ty at
NI Signal Generators
Pulse Width >150 ns Help»Devices»
NI 5402/5406» Triggering»
Trigger Timing.
Calibration
Specification Value Comments
Self-Calibration | Anonboard, 24-bit ADC and precision voltage reference are —
used to calibrate the gain and offset. Square waveform duty
cycle is also calibrated.
The self-calibration is initiated by the user through the
software and takes approximately 105 seconds to complete.
External The external calibration calibrates the VCXO, voltage Also known
Calibration reference, self-calibration ADC, flatness, gain, and offset. as factory
Appropriate constants are stored in nonvolatile memory. calibration.
Calibration Specifications valid within two years of external calibration. —
Interval

Warm-up Time

15 minutes

© National Instruments Corporation
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Power

Specification Value Comments
+3.3 VDC 14 A —
+5 VDC See Figure 3.
+12 VDC 0.11A
-12VvDC 0.01 A
Total Power 17.6 W
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Figure 3. 5V Current Versus Frequency and Amplitude
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Software

Specification Value Comments
Driver NI-FGEN is an IVI-compliant driver that allows you to —
Software configure, control, and calibrate the NI 5402/5406.

NI-FGEN provides application programming interfaces for
many development environments.

Application NI-FGEN provides programming interfaces for the —
Software following application development environments:
e LabVIEW

* LabWindows™/CVI™

e Measurement Studio

* Microsoft Visual C++ .NET
¢ Microsoft Visual C/C++

e Microsoft Visual Basic

Interactive The FGEN Soft Front Panel supports interactive control of —
Control and the NI 5402/5406. The FGEN Soft Front Panel is included
Configuration | on the NI-FGEN driver CDs.

Software Measurement & Automation Explorer (MAX) provides

interactive configuration and test tools for the
NI 5402/5406. MAX is also included on the NI-FGEN CDs.

You can use the NI 5402/5406 with NI SignalExpress.
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Environment

NI PX1-5402/5406 Environment

@ Note To ensure that the NI PXI-5402/5406 cools effectively, follow the guidelines in the
Maintain Forced-Air Cooling Note to Users included in the NI 5402/5406 kit. The
NI PXI-5402/5406 is intended for indoor use only.

Specifications Value Comments
Operating 0 to +55 °C when installed in an NI PXI chassis, except for —
Temperature the following:

0 to +45 °C when installed in an NI PXI-101X or

NI PXI-1000/B chassis.

Meets IEC 60068-2-1 and IEC 60068-2-2.
Storage —-25 to +85 °C. Meets IEC 60068-2-1 and IEC 60068-2-2. —
Temperature
Operating 10 to 90%, noncondensing. Meets IEC 60068-2-56. —
Relative
Humidity
Storage 5 to 95%, noncondensing. Meets IEC 60068-2-56. —
Relative
Humidity
Operating 30 g, half-sine, 11 ms pulse. Meets IEC 60068-2-27. Test Spectral and jitter
Shock profile developed in accordance with MIL-PRF-28800F. specifications

could degrade.
Storage 50 g, half-sine, 11 ms pulse. Meets IEC 60068-2-27. Test —
Shock profile developed in accordance with MIL-PRF-28800F.
Operating 5 to 500 Hz, 0.31 g,,.- Meets IEC 60068-2-64. Spectral and jitter
Vibration specifications
could degrade.
Storage 5to 500 Hz, 2.46 g,,. Meets IEC 60068-2-64. Test profile —
Vibration exceeds requirements of MIL-PRF-28800F, Class B.
Altitude 2,000 m maximum (at 25 °C ambient temperature) —
Pollution 2 _
Degree
NI PXI/PCI-5402/5406 Specifications 14 ni.com



NI PCI-5402/5406 Environment

E Note To ensure that the NI PCI-5402/5406 cools effectively, follow the guidelines in the
Maintain Forced-Air Cooling Note to Users included in the NI 5402/5406 kit. Also, to
maximize airflow and extend the life of the device, leave any adjacent PCI slots empty. The
NI PCI-5402/5406 is intended for indoor use only.

Specifications Value Comments
Operating 0 to +45 °C. Meets IEC 60068-2-1 and IEC 60068-2-2. —
Temperature

Storage —25 to +85 °C. Meets IEC 60068-2-1 and IEC 60068-2-2. —
Temperature

Operating 10 to 90%, noncondensing. Meets IEC 60068-2-56. —
Relative

Humidity

Storage 5 to 95%, noncondensing. Meets IEC 60068-2-56. —
Relative

Humidity

Storage 50 g, half-sine, 11 ms pulse. Meets IEC 60068-2-27. Test —
Shock profile developed in accordance with MIL-PRF-28800F.

Storage 5 to 500 Hz, 2.46 g,.,. Meets IEC 60068-2-64. Test profile —
Vibration exceeds requirements of MIL-PRF-28800F, Class B.

Altitude 2,000 m maximum (at 25 °C ambient temperature) —
Pollution 2 —
Degree

© National Instruments Corporation 15 NI PXI/PCI-5402/5406 Specifications



Compliance and Certifications

Safety

The NI PXI/PCI-5402/5406 is designed to meet the requirements of the
following standards of safety for electrical equipment for measurement,
control, and laboratory use:

« IEC61010-1, EN 61010-1
« UL 61010-1, CSA 61010-1

@ Note For UL and other safety certifications, refer to the product label, or visit ni . com/
certification, search by model number or product line, and click the appropriate link
in the Certification column.

Electromagnetic Compatibility

The NI PXI/PCI-5402/5406 is designed to meet the requirements of the
following standards of EMC for electrical equipment for measurement,
control, and laboratory use:

* EN 61326 EMC requirements; Minimum Immunity
e EN 55011 Emissions; Group 1, Class A
e CE, C-Tick, ICES, and FCC Part 15 Emissions; Class A

@ Note For EMC compliance, operate this device according to product documentation.

CE Compliance

The NI PXI/PCI-5402/5406 meets the essential requirements of applicable
European Directives, as amended for CE marking, as follows:

*  2006/95/EC; Low-Voltage Directive (safety)
e 2004/108/EC; Electromagnetic Compatibility Directive (EMC)

@ Note Refer to the Declaration of Conformity (DoC) for this product for any additional
regulatory compliance information. To obtain the DoC for this product, visit ni . com/
certification, search by model number or product line, and click the appropriate link
in the Certification column.
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Environmental Management

=

National Instruments is committed to designing and manufacturing
products in an environmentally responsible manner. NI recognizes that
eliminating certain hazardous substances from our products is beneficial
not only to the environment but also to NI customers.

For additional environmental information, refer to the NI and the
Environment Web page at ni . com/environment. This page contains the
environmental regulations and directives with which NI complies, as well
as other environmental information not included in this document.

Waste Electrical and Electronic Equipment (WEEE)

EU Customers At the end of their life cycle, all products must be sent to a WEEE recycling
center. For more information about WEEE recycling centers and National Instruments
WEEE initiatives, visit ni.com/environment /weee.htm.

R ERFmiTRESEEDZE (PE ROHS)

FEZEF  National Instruments 74 I L 745 87 b b R 8 58884 B4 154 (RoHS).
T National Instruments H [E RoHS & B, 5% 3 ni . com/environment /rohs_china.
(For information about China RoHS compliance, go fo ni. com/environment/rohs_china.)
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Physical

Specification Value Comments
Dimensions NI PXI-5402/5406 NI PCI-5402/5406
3U, One Slot, 34.1x2.0x10.7 cm —
PX1/cPCI Module (13.4x0.8 x4.2 in.)
21.6 x2.0x 13.0 cm
(8.5x0.8x5.1in.)
Weight 351 g (12.4 oz) 420 g (14.8 0z) —
Front Panel Connectors
Label Function(s) Connector Type —
CHO Analog Output BNC (female)
REF IN PLL reference clock input BNC (female)
SYNC Trigger input, sample clock BNC (female)
OUT/PFI 0 output, exported trigger
output, PLL reference clock
output, and SYNC OUT
PFI 1 Trigger input, sample clock BNC (female)
output, exported trigger
output, PLL reference clock
output, and SYNC OUT
NI PX1-5402/5406 Only—Front Panel LED Indicators
Label Function For more
— information, refer
ACCESS The ACCESS LED indicates the status of the PCI bus and to the NI Signal
the interface from the NI 5402/5406 to the controller.
Generators Help.
ACTIVE The ACTIVE LED indicates the status of the onboard

generation hardware of the NI 5402/5406.

5

Note NI PXI-5402/5406 modules are equipped with a modified PXI Express-compatible

backplane connector. This modified connector allows the NI PXI- 5402/5406 to be
supported by hybrid slots in a PXI Express chassis.

NI PXI/PCI-5402/5406 Specifications

18

ni.com



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

© National Instruments Corporation 19 NI PXI/PCI-5402/5406 Specifications
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1128 MV o~ 20 Voo (BA Y E=5> | RAREBELET.
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=g 57 fRRE < #RIEEEED 0.06% (0.004 dB) —

F7€y bEE | AR HAHE TRAREE] HkICK
IRIBEEBA D +50% YHRENET,
LERUADER 5V

i

AC HRIEHERE fRIED £1.0% +1 mV 50 kHz IE3%iH.
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HAOsE
HhHA o E—4 | BIRATAEAR 50 Q NFRE/1E 75 Q R -
VR
HhEE IR EE |EMTHE. CHO BAIL.
BiRanhi=Hha14 -5
RIZHELWMEEHED 1 W B
THRIGSNET,
RALIEER | CHOHABRTF(E. BEBETIZE50Q. £12V —
) — R (THERRATRE, CH 0 WS EERR (L ik
MENTWAEEEIHEBELEEA.
ERNE EBH O NI 5402/5406 EEFLEROH N %EE —
oAl RE,
RItEEAZE -180 ~ +180° —
FOH AR BIRATRE/RBIRA /L RIGE (FIR) 741 | 10MS/s RiFEDH > TILo
pERI%4 5, FATTREAEEFRNT. 2 £2(3 4, Ay L—kTlE. 2%
7 4 IVFITER,
TFOTT7 4V | BIRATEEAR 7 REEM 7 4 )LY —
5
BLRE D tREE 0.355 pHz _
— RIS BIB DB AR
Beae NI PXI/ NI PXI/ BAKY T | BINEEEIZ 0 Hz,
PCI-5402 PCI-5406 JIAVESNN
FRE 20 MHz 40 MHz 400 MS/s
BRI 20 MHz 40 MHz 400 MS/s
S 1 MHz 5 MHz 100 MS/s
=ER 1 MHz 5 MHz 100 MS/s
A-—YEE 20 MHz 40 MHz 400 MS/s | #REIZ 4 ICERE.
JAX — — 100 MS/s —
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24.02 //
= 2400
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23.94
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Bl ABARAYETSyY bRR. FPHENBEE 10 Vyyp, (2398 dBm)
8.42
= 840
m
2838 (T T R
=
i 8.36
8.34
1 3 5 75 10 15 20 25 30 40
iR (MHz)
B2 AB/SRAYETSy bR FHESNBBE 1.66 Vo (838 dBm)
5} 2% B 18LC 215 NRVZS H—</ST— £ HEERLT. Rohde &
Schwarz NRVS /XD — A —& TEHFENFE LT,
i fil A*rh
ERR
NANZET7Zy bxrRA | 204dB (£5%) 50kHz ZE&#ELLET,
EHREHYRTUTRT NI 5402 NI 5406 2%, DC ~ 50 MHz £ Tl
=& AF 3 > Eo BEiRE W
STV s <o | PR bEINE
50 dB 50 dB °
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45 dB 45 dBc
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T = P 574 8
EIREELRTIUTRT NI 5402 NI 5406 Z#, DC ~ 50 MHz £
1) — 4 S S “HITE,
A S T <0MHz= | CPE
70 dB
20 ~ 40 MHz =
60 dB
eEfEES (THD) <1.66 Vi >1.66 Vpipk B2 SHENOE 6 S
DC ~ 1 MHz -60 dBc” -58 dBc” fi:jii
NI 5402 1 ~ 20 MHz 41 dBc -32 dBc o
NI 5406: 1 ~ 40 MHz -41 dBc -32 dBc
SINAD (Signal to Noise DC ~ 50 MHz £ THAIE.
and Distortion) <166 Voipk >1.66 Vi
DC ~ 1 MHz 58 dBc 58 dBc
NI 5402 41 dBc 32 dBc
1 MHz ~ 20 MHz
NI 5406: 41 dBc 32 dBc
1 MHz ~ 40 MHz
T/ A B ~114 dBm/Hz _
AIAE/ A X ZE 100 Hz: -100 dBc/Hz 10 MHz B D EFXK,
1 kHz: =110 dBc/Hz
10 kHz: 120 dBc/Hz
v 4 (RMS) <4.0 ps rms 100 Hz ~ 100 kHz £ TH&.
10 MHz B D 3%,
rE:
1. ARG MUEEIZ, A7ty FPBERSNSEEBETT2HB80HYET.
2 ARIRIED AR MUEEMIZ. -148 dBm/Hz /A X7 A7 LK > THIRSNET.
3. -1 dBFS O HIRIEIZ. TRXTOARY MIURBICERENET,
FiciE
ISR IBE NE (75— —
TEEMY /I | va—bk)A—
BT U B N—a—hk)
<12 ns <5%
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Lax: ] | m P 370
Ta—T4—HA40)L NI 5402 NI 5406 E}Ef&ﬁf?l_f’f —H5Aq
<10 MHz = <10 MHz = 7% 20~ 80% [-FRER C
EETH. EEOBEHENME
20 ~ 80% 20 ~ 80% g
—F[/i—g—o ;*L'D@TZL
10~ 20MHz= "1 10 ~40MHZ= | 5 g4 sV IC 815 BT
0, 0, 7l s
50% 50% DEELIFBIZIE.
SYNC OUT a%4 4 #{&EH
LET,
2w (RMS) BEIEAD 0.01% + 500 ps 100 Hz ~ 100 kHz £ TH#H A,
(24, <2 MHz)
BAERD 0.1% + 70 ps (=2 MH2z)
A-YEE
YA X 16,384 4> 7)1 —
N &
BiR#BUYRXRME—R
T i = P 574 8
BR#ATv T 1 ~9999 X5/ —
RT vy Tk RS Tms~21s —
L 3
yo7No0v9
(A& 100 MHz VCXO)
T i aA*rb
v>o7Noay | FrAR— K VCXO SHEBIZD VT,
0 —2R MAay 2 I)b—
7 (PLL) ®#25
Avol Oty
arvESRBL
TLEEL,

BIREEE 25 ppm PLL &4V —X (&
None (I7xL1J)
[ZE&RE.

1@ 1 (OFF). 2. £7=134 A—-YEERFE
E—RICERA
BE,
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% il =5 57 5
yo70oavonIT o AR—b
THRA—KL | 1. SYNC OUT/PFIO. PFI 1(BNC 1%% %) THRR—RL
Y TINT | NI PXI-5402/5406—PXI_Trig<0.6> U
Ov 2 DEhk 6 —rxl Ov oL,
(PXI Ny & FL—2axs ) A
NI PCI-5402/5406—RTSI<0.6> £ <K<
4194,304) TH
SRR
THRE—RL 100 Hz ~ 100 kHz
eIy Fa-—T4—Y | FTHA.
Oy DA% TN 5 vy (EE) A0
SYNC OUT/ 100 MHz PFI 0: 6 ps rms 25 ~ 65%
PFIO. PFI1 PFI 1: 12 ps rms
PX|_Trig<0.6> 20 MHz — —
RTSI<0.6> 20 MHz — —
fiffavy 2 )—7 (PLL) B¥o/nOv o
T & =P 578 5
-2 1. REFIN (BNC J%% %) PLLE#ES Oy S
2. NI PXI-5402/5406—PX|_CLK10 2 {;m A
PXI Ny 5 FL—>a30 %) f&ﬁ;&;@{;*’a
NI PCI-5402/5406—RTS|_7 (PXI RTS|_CLK) z 2
3. 7L
FREEE PLL (LEEDIER 1 LUV 2) #ERT 355, PLL &E#Y —XH
NI 5402/5406 D EFHHEEL. PLLEESOY IV —X “None”
DORBRHEEDHICEDEET, (Mz L) ICE&ZE
TNTWBIBE,
7)oy
o TEIREEE )
EBBLT
X0,
mRRA: 1 B# 70 ms. &K :200 ms. —
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i fiE AXrb
FESEE | 5~20MHz (1 MHz Z13) —
10 MHz D57 4L K,
Oy o 2RETBICIE. PLLEES Oy & BRI
+50 ppm DHEED B E,
HEENSE | 40~ 60% —
Ta—TaY
A VR
THZAR—k | 1. SYNC OUT/PFIO. PFI1(BNC T35 %) —
GLPL RS | 2 NIPXI5402/5406—PX|_Trig<0.6>
e (PXI /Ny & T L~ a5 5)
NI PCI-5402/5406—RTSI<0.6>
(BES/Oy AN, ZAY MARIVIARS YD)

L& & AAY b
ey BNC —
AE AN —
ANBEHE | ERH: 063 ~ 28 Vo (50 Q &) —

(0 dBm ~ +13 dBm)
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ANA Y E— |50 Q —
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ANATV> | AC —
5
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SYNC OUT/PFI 0 X T PFI 1
(PFI (FOY 5 ATIHEBASA ¥ 9 72 —R). 7AY bAFINAZXSS)

T i aAxvh
aAx0 % 2 BNC —
A WA —
Bk DC ~ 100 MHz —
AHDBE (FUH)

5 BitA U A —
BRAABER | -2~+7V (ACy +DC) —
Vi 20V —
Vi 0.8V —
ANAE=F | 1kQ —
VR
HHDEE (1RXVB)
J—2 LYo 7onyoid. BHK (1<K<4194304) TH —
FEIRTHE,

2. PLLE#s Oy Y

3. THAR—MLZBA N A (HHBE Y H)

4. SYNC OUT
HhAvE—4 |50 Q _
VR
BAHEIBER | 2~+7V (AC,, +DC) —
Vor RN 20V BAVE—FURETD. 14V (50 Q &) | BARSANE
Vou %)ﬁ( 102V (BAYE-F XA, 02V (B0Q & ;’g L\J/OTTL cai

iG]
IbEHY <20ns 10 pF D&
BT R
(20 ~ 80%)
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Ti% i aAxAYb
EHT 21— 20 ~ 80% —
F4—HA )
w4 (RMS) | BHID 0.01% + 500 ps (FBE#, <2 MHz) 100 Hz ~ 100 kHz

FEIEAD 0.1% + 70 ps (=2 MHz) ETHA.
e bV 3
% & =P 57
V-2 1. SYNC OUT/PFI 0. PFI 1(BNC 2% %) —
2. NI PXI-5402/5406— PXI_Trig<0..7>
PXINy O TL—>aARE4)
NI PCI-5402/5406—RTSI<0..7>
3. NI PXI-5402/5406— PX| 2% — kU A
PXINy O T L= %)
4, V7 b7 (BHEEUVELZEER)
5. BNEs (FUAHZEFELALWN) ., 7746
E—K 1. >0 NI EBREB/ANT -
0 F /54 2— NI 5402/5406 —
P MUH->MUHE—RESR
3. ATy LTLEE,
4. N—RX
Ty ot U5 EMY, IBETHAY, HIGH LAJL, LOW —
LA
B/INULRIE | 25ns NI BB R&EEZAINT >
F /54 Z2— NI 5402/5406 —
PUH-BPVHESAZID
tg EBBLTLEE,
BIE b A I AR NI EEBREBANT -
5CHOTF § 5 /54 2— NI 5402/5406 —
nywnEc | EEE 1100 ns FUH>FYUHILSLTD
DIRIE Rk 1100 ns + EHAD to EBRL T2,
0.5%
FDfhgRT 900 ns
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s cYHDOITY AR—

% 1. SYNC OUT/PFI 0. PFI 1(BNC ax4 %) —
2. NI PXI-5402/5406— PXI_Trig<0..6>
PXINy o T L—>aR0%)
NI PCI-5402/5406—RTSI<0..6>
EIE 65ns (1Z2#) NI {REREZIAINT—
FIX4 Z2—> NI 5402/5406 —
AV ] >150 ns PUHSBMIHESAZID
to BLU, EBBLT 2
=0y,
~ N
- R AV
g i axAYb
I T7Fv FUAR=—KD24Ey F ADC BLUBEESEEEEHL —
JL—3y TDCHAELVOA 7Y FERELET., AERD
TaAa—TAYAMIIHBRELET,
I TFYUTL—aviE, VI RITTERBALT
dA—YHEBL. TTETITHI05WHOHUET,
HNEpFv )T AEHF+ 1) TL— 3 (F. VCXO. BEEZEE, L7 TBHTERED
L—3> FvUTL—23 2 ADC. 75y bxRAR. TA4 B | FrUTL—
A7ty FERIELET., BYAEKIT. FERMEAT 3R,
JIZRESINET,
FrUTL— TRRIINAEF YV T —2 a6 2 EMEBR T, —
:/EI yFEﬁKE
Yot —AT Y 15 %3 —
TEERS
==
=i
ax: ] i aAxAYb
+3.3VDC 14 A —
+5VDC 3ESBLTLEZY,
+12 VDC 01 A
-12 VDC 001 A
aBA 176 W
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o
B 8 21A
£
&
E 6
S
h:
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g 4 20A
]
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o2 :
E]
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B3 5VEREIUVEREEIRIE

vya2bhouzx7

{Fx: ] il =P 57
RSANYT NI-FGEN [E. IVI ZE#L B S 1 /NT NI 5402/5406 DIERK. —
ko7 HE, BELOREZTEEICLE T, NI-FGEN (3. ZEDH
REBRERICT IV —>3 Q0530040971 —
RERPELET,

7T — NI-FGEN (2. UTFTO7 77U —a v RREBEEO OS> —

=D AN SVOA T —RERELET,

V17 « LabVIEW
¢ LabWindows™/CVI™
¢ Measurement Studio
¢ Microsoft Visual C++ .NET
¢ Microsoft Visual C/C++
e Microsoft Visual Basic

Ft5E =X D Il 1 FGEN V7 ~kZ7Ax /3 JLIE. NI 5402/5406 D3FEER] —

BLUHERY HlEEHR—MLTOWET, FGENVZ b70O2 /3L

7b0x7 (E NI-FGEN RZA/NCD ICEENTLVET,
F7=. Measurement & Autormation Explorer (MAX)
% NI 5402/5406 stisD3tEMBRE L UIT R MY — L&
BELTHET, MAXH NFFGENCD ICEENTWVET,
NI 5402/5406 1&. NI SignalExpress & 1% AT EE,
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NI PXI-5402/5406 DIRiR

@ AE  NIPXI-5402/5406 & MRHICAET B I2(2. NI 5402/5406 v MI&END
FEAH| 224 DHERFCD N TI DIEF TR > T £ E W\, NI PXI-5402/5406 (3.
ENTOERZERL THFEINTIVET,

% i AAV

BB NI PXl &+ — S ICERUAHTONEEE 0~ +55°C (LLTFIE —

AN

0~ +45°C (PXI-101x $£7=(Z NI PX-1000/B <+ — - [CER
YT osn=iga)

IEC 60068-2-1. |EC 60068-2-2 [Z#EHL,

RERE -25 ~ +85 °C, |[EC 60068-2-1. IEC 60068-2-2 [Z#EHL, —

EERF DR YT 10 ~ 90%. #EFE= &, IEC 60068-2-56 IZHEHL, —

BE

REROEM | 5~ 95%. #EELE L, IEC 60068-2-56 (ZH#EHL, —

BE

BEEE 30 9. FEFKKE. 11 ms/SILR, [EC 60068-2-27 [C#HL, | AR kLB L
MIL-PRF-28800F [C##LL TF X b 707 7 € JLE#ETL, Uy &8

BET9 53870
HYET,

RE R EERE 50 g. *EKK. 11 ms/SILR, [EC 60068-2-27 [Z#edl, —
MIL-PRF-28800F [C#H#LL TF R b 7O 7 7 1 L EFETT,

B1EiRE) 5~ 500 Hz. 0.31 g;nee IEC 60068-2-64 [ #HL, ART MILBL

(OB A= 7
BETT 536870
HhUET,
RS RE) 5~ 500 Hz. 2.46 Q;me [EC 60068-2-64 [ZH#EHL, TR 7 —
07 7 4 JLIE. MILPRF-28800F, Class B DE#% FE 3,
=E =KX 2.000m (BZLEE 25 CH) —
BRI 2 —
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NI PCI-5402/5406 DIRtR

5} »z

NI PCI-5402/5406 Z%REIIZAE T B (23, NI 5402/5406 v M ZEEND
FRRHIZEA DM (CDINTI DIRICE > TS XL, BEDEELT/NA AD
ERICHEEEZ LWV EOIC, BELTWS PCl XA Y MMIEF/NA XAEEY
fFIFAENTL 2S00, NIPCI-5402/5406 1. EREREERL THRFShTH
9.

% i aAxvh
BERE 0 ~ +45 °C, |EC 60068-2-1. |EC 60068-2-2 [ ##l, —
REBE -25 ~ +85 °C., IEC 60068-2-1. |IEC 60068-2-2 [Z##L, —
BERDIERT | 10 ~ 90%. #ET/EE &, IEC 60068-2-56 IZ#HL, —
EE
REBDOE | 5~ 95%. #EEMLE I &, IEC 60068-2-56 (2, —
e
REREER 50 9. HIEFKE. 11 ms /YL, [EC 60068-2-27 [CHEH#L, —

MIL-PRF-28800F [C##LL TF R k707 7 1 )L EFETT.,
REIRE 5~ 500 Hz. 2.46 Qi IEC 60068-2-64 (Z#EH#L, T X k7 —
07 74 JLZ. MILPRF-28800F, Class B DE#% LH
5,
=E RA 2000 m (FALEE 25 CH) —
THRE 2 —
P2l LU HEHL

5 »=
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NI PXI/PCI-5402/5406 (3. sHifl. #l#. RERICERAINZBEREEBICH
TAHAUTOREHIBOVEZBGEEZTLOICKRTFTSNTNET,

e |EC 61010-1. EN 61010-1
e UL 61010-1. CSA 61010-1

ULBELMBDREFRIEICDNTIE, BROSANILESEBT B, ni.com/

certification (RZE) LT/ EALTCERES EE) £/EE8RSA T
REL, REEDWMDEZETBHY 050 v o LTLESL,
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Y {ETRYA
NI PXI/PCI-56402/5406 (F. FHiAl. HIE. EERICEAINSIEREECH
THLUTDEMC OHEBEZRHE BT LD ICERITINTNET,
e ENOGIB26EMC HERHF., m/INMIZIazT+«
e ENBS0ITIZvi 3 (Group 1. Class A)
e CE. Cick. ICES. LU FCC/A—Kr 152w 3> (ClassA)

5} AT COFAARE EMCEHICHAT B0, MR K+24> Moit > THRIEL
TLEELY,

CE #4L
NI PXI/PCI-5402/5406 (3. LAFTD&LSIZ, CEX—JWEICEDINT,
ZET S5 ECEERIESICLDIERNEGICESL TWET,

o 2006/95/EC. {EBEHES (R£H)
e 2004/108/EC. EHiMILIEHIE (EMC)

5} 2% comR0zofnarTI5A7 RERICOLTE BAEE (DoC) 22
BTN, ZOHBDBEEEEEAFTSHICIE. ni.com/certification
(&RB) L7V AL TCREFLIIEHATA U THREL, ZHTHI0%0
Uy LTLSESLY,

FoaFtIARVILA YL, REBICZELUL/ESORESLOEEIC
BUMBATHEDT., NIL. ERHNoBEDEENMEERINT DI LN,
BEDHIST N OEERICE>OTARTHDEEZTINET,

RIBOFMAIERICDNTIE. ni.com/environment (FEEE) D

NI and the Environment (&:8) 2B L T2, ZOX=2(2(F.
NI SZEHLL TWBHREI S FRIEO. ZORFa A2 MIIZEENTULRN
RIBEERICDODVTHOHRBEEINTINET,

BRMOEBEHEA HLAEQGEBE/-ITRNTOHRRKIE. LT WEEE U YA I F—A
EFLTLZES W, WEEE U B A 02 5 —BLPF 2 a LA VRV AYD
WEEE NDOYSICBE T D55, ni.com/environment/weee.htm ZSBL T
(AN

=

BT EEFRISEREFNERME (PE ROHS)

@y HEEA  National Instruments 74 F 745 B o BB AT AT 54 gk 4 (ROHS).
7T National Instruments "' [E RoHS & #iHE(E B, 5% ni.com/environment /rohs_china,
(For information about China RoHS compliance, go 1o ni . com/environment/rohs_china.)
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ZAY bRRNARS S
Z~)b HaE AR 9547 —
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REF IN PLLE#s Oy o AN BNC (*X)
SYNC OuUT/ FUHAN B2 TID BNC (*X)
PFI O Ay o Hh. THRKR=b
L7z b U A PLL &%
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SYNC OUT
PFI 1 FUHAR BT BNC (AXR)
Oy sHA. TIRR—K
L7z b U A PLLE#E
sy oHBh. BLY
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X)L HRE SIS DNTIE,
INI (ESFEEA
ACCESS ACCESS LED (%, NI5402/5406 1?53 bO—=5DA > )Wfﬂ Zg;;;i
571 —ABLUVPCINANDRT—H RAERLET, TLEEL,
ACTIVE ACTIVE LED (&, NI5402/5406 M7 > R— RERK/N— K
DITDART—FRERLET,

@ *E NI PX-5402/5406 € 2 —JLIC(d, R E N/ PXI Express /Ny o 7L —
YARVIDPEBENTNET. CORRENAIARIF(THY,
NI PXI-56402/5406 (& PXI Express &+ —>RD/NA 7Yy RZAAY MMIHIEL
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HAFTEET, SERADERTEF YU T L—2arPHR—bEINTH
5154, ni.com/calibration MHZEDHEFZD Calibration Certificate
(EFE) ZAFLTCCHRAICAESZEDHTEET,
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(ZU—=FA4%I) E£7=13 03-5472-2970 (KXK) FTHEESZE N,
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T2 A01587662424, kA 4989 7413130,

A2k 918041190000, 4 XZI)L 972 3 6393737,

4417 3902413091, #&E 8202 3451 3400,
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