NI 5402/5406 Specifications

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

CORFIALBCE BERBER-—DDIEENTVET,

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 °C 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 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.

ii 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 14 bits (NI 5402) —

Resolution 16 bits (NI 5406)

Maximum =5V (ACy + DO) —

Voltage

Amplitude and Offset

Amplitude 5.64 mV i to 10 Vi i (50 € load) NI-FGEN compensates for

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

Amplitude 3 digits —

Resolution

Offset Range Square waveforms: Output limited by Maximum
+ 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  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 can be connected to a 50 €, —

Output +12 V source without sustaining any damage.

Overload 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.

Frequency 0.355 uHz —

Resolution

Phase —180° to +180° —

Adjustment

Digital Selectable Finite Impulse Response (FIR) —

Interpolation filter. Available interpolation factors are 2 or 4.

Filter

Analog Filter Selectable 7-pole elliptical filter —

Maximum Frequencies for Common Functions

Function NI PXV/ NI PXV/ Maximum —
PCI-5402 PCI-5406 Sample Rate

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 Passband 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%) Relative to 50 kHz

Spurious-Free Dynamic
Range (SFDR) with
Harmonics

~50 dBc (< 10 MHz)
—45 dBc

(NI 5402: 10 MHz to 20 MHz)
(NI 5406: 10 MHz to 40 MHz)

Typical. Measured from DC
to 50 MHz. Also called
harmonic distortion.

Spurious-Free Dynamic
Range (SFDR) without
Harmonics

NI 5402: —70 dBc

NI 5406:

~70 dBc (< 20 MHz)

~60 dBc (20 MHz to 40 MHz)

Typical. Measured from DC
to 50 MHz.
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Specification Value Comments
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 MHz to —41 dBc -32dBc
20 MHz
NI 5406: 1 MHz to —41 dBc -32dBc
40 MHz
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: 1 MHz to 41 dBc 32 dBc
20 MHz
NI 5406: 1 MHz to 41 dBc 32 dBc
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)
<12ns < 5%

© National Instruments Corporation
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Specification Value Comments

Duty Cycle 20% to 80% (< 10 MHz) You can adjust duty cycle
NI 5402: 50% (10 MHz to 20 MHz) | from 20 to 80% at higher

NI 5406: 50% (10 MHz to 40 MHz) | frequencies, but the signal
integrity degrades. For better
waveforms at these duty
cycles, use SYNC OUT.

Jitter (RMS) 0.01% of period + 500 ps (typical, Integrated from 100 Hz to
<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

Step Duration 1 ms to 21 sec —

Sample Clock
(Internal 100 MHz VCXO0)

Specification Value Comments

Clock Source Onboard VCXO Refer to the
Phase-Locked
Loop (PLL)
Reference Clock
section.

Frequency +25 ppm PLL Reference
Accuracy source set to
“None”.

Interpolation 1 (off), 2, or 4 Applicable to
user-defined
waveform modes.
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Specification Value Comments
Sample Clock Exporting
Exported 1. SYNC OUT/PFI 0, PFI 1(BNC connectors) Exported Sample
sample Clock 1 Ny px1.5402/5406—PXI_Trig<0..7> (backplane Clocks can be
Destinations divided by integer
connector) K(O<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 O: 6 ps rms 25% to 65%
OUT/PFI 0, )
PFI 1 PFI 1: 12 ps rms
PXI_Trig<0..7> 20 MHz — —
RTSI<0..7> 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 (backplane Reference Clock
provides the
connector) reference
NI PCI-5402/5406—RTSI_7 (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 Sample
Clock Frequency
Accuracy.
Lock Time Typical: 70 ms, Maximum: 200 ms —
Frequency 5 MHz to 20 MHz in 1 MHz steps Default of
Range To guarantee locking, the PLL Reference Clock Frequency 10 MHz.
must be accurate to +50 ppm.
© National Instruments Corporation 7 NI 5402/5406 Specifications




Specification Value Comments
Allowed Duty | 40% to 60% —
Cycle Range
Exported PLL 1. SYNC OUT/PFI 0, PFI 1(BNC connectors) —
Ele(firke“ce 2. NI PXI-5402/5406—PXI_Trig<0..6> (backplane

.. connector)
Destinations

NI PCI-5402/5406—RTSI<0..6>

REF IN

(Reference Clock Input, Front Panel Connector)

Specification Value Comments
Connector BNC —
Direction Input —
Input Voltage Sine wave: 0.63 Vi i t0 2.8 Vi into 50 Q —
Range (0 dBm to +13 dBm)

Square wave: 0.2 Vi, t0 2.8 Vi into 50 €
Maximum £10 V (AC + DC) —
Input Overload
Input 50 Q —
Impedance
Input Coupling | AC —
NI 5402/5406 Specifications 8 ni.com



SYNC OUT/PFI 0 and PFI 1

(Programmable Function Interface, Front Panel Connectors)

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

Destination Start Trigger —
Maximum -2V to+7V (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 -2V ito+7V (AC, + 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%)
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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>
(backplane connector)
NI PCI-5402/5406—RTSI<0..7>
3. NI PXI-5402/5406—PXI Star Trigger
(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»NI <bus>
3. Stepped -5402/5406»Waveform
Generation»Frequency
4. Burst List»Trigger Modes.
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»NI <bus>
-5402/5406» Triggering»
Trigger Timing.
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Specification Value Comments
Delay from Waveform Delay (typical) Refer to ty, at NI Signal
Start Trigger to Si 1100 Generators Help»Devices»
CH 0 Analog 1ne U MS NI 5402/5406»NI <bus>
Output Square 1,100 ns + 0.5% of -5402/5406» Triggering»
period Trigger Timing.
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>
(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»NI <bus>
-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 2 years of External Calibration. —
Interval

Warm-up Time

15 minutes

© National Instruments Corporation 11
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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 2.4 or later version. NI-FGEN is an —
Software IVI-compliant driver that allows you to 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
e LabWindows™/CVI™
¢ Measurement Studio
¢ Microsoft Visual C/C++
¢ Microsoft Visual Basic
Soft Front The FGEN Soft Front Panel supports interactive control of —
Panel/ the NI 5402/5406. The FGEN Soft Front Panel is included
Interactive on the NI-FGEN driver CD.
Configuration Measurement & Automation Explorer (MAX) provides
interactive configuration and test tools for the
NI 5402/5406. MAX is also included on the NI-FGEN CD.
You can use the NI 5402/5406 with NI SignalExpress.
© National Instruments Corporation 13 NI 5402/5406 Specifications



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

0 °C 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 °C to +85 °C. Meets IEC-60068-2-1 and —
Temperature IEC-60068-2-2.
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 Hz to 500 Hz, 0.31 g,,,,c- Meets IEC-60068-2-64. Spectral and jitter
Vibration specifications
could degrade.
Storage 5 Hz to 500 Hz, 2.46 g,.,. Meets IEC-60068-2-64. Test —
Vibration profile exceeds requirements of MIL-PRF-28800F, Class B.
Altitude 2,000 m maximum (at 25 °C ambient temperature) —
Pollution 2 _
Degree
NI 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°C to +45 °C. Meets IEC-60068-2-1 and IEC-60068-2-2. —
Temperature

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

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 Hz to 500 Hz, 2.46 g,,,.. Meets IEC-60068-2-64. Test —
Vibration profile 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 5402/5406 Specifications



Safety, Electromagnetic Compatibility, and
CE Compliance

Specification

Value

Comments

Safety

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

IEC 61010-1, EN 61010-1
UL 61010-1
CAN/CSA-C22.2 No. 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.

Emissions EN 55011 Class A at 10 m —
FCC Part 15A above 1 GHz

Immunity EN 61326:1997 + A2:2001, Table 1 —

EMC/EMI CE, C-Tick, and FCC Part 15 (Class A) Compliant —

Notes:

1. This device is not intended for, and is restricted
from, use in residential areas.

2. For EMC compliance, operate this device with
shielded cabling.

3. When connected to other test objects, this product
may cause radio interference. If this occurs, you
may be required to take adequate measures to
reduce the interference.

This product meets the essential requirements of applicable European Directives as amended for
CE marking, as follows:

Low-Voltage 73/23/EEC —
Directive (safety)

Electromagnetic 89/336/EEC —
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.

NI 5402/5406 Specifications
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Physical

Specification Value Comments
Dimensions NI PXI-5402/5406 NI PCI-5402/5406
3U, One Slot, 34.1 x2.0x10.7 cm —
PX1/cPCI Module (13.4 x 0.8 X 4.2 inches)

21.6 X2.0x13.0cm
(8.5 x0.8 x 5.1 inches)

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
inf tion, refi
ACCESS LED | The ACCESS LED indicates the status of the PCIbus and | 1 &' ) oo
the interface from the NI 5402/5406 to the controller. &
Generators Help.

ACTIVE LED | The ACTIVE LED indicates the status of the onboard
generation hardware of the NI 5402/5406.

© National Instruments Corporation 17 NI 5402/5406 Specifications



Where to Go for Support

NI 5402/5406 Specifications

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 visiting ni .com/certification. If your product
supports calibration, you can obtain the calibration certificate for your
product at ni . com/calibration.

National Instruments corporate headquarters is located at

11500 North Mopac Expressway, Austin, Texas, 78759-3504.

National Instruments also has offices located around the world to help
address your support needs. For telephone support in the United States,
create your service request at ni . com/support and follow the calling
instructions or dial 512 795 8248. For telephone support outside the United
States, contact your local branch office:

Australia 1800 300 800, Austria 43 662 457990-0,

Belgium 32 (0) 2 757 0020, Brazil 55 11 3262 3599,

Canada 800 433 3488, China 86 21 5050 9800,

Czech Republic 420 224 235 774, Denmark 45 45 76 26 00,

Finland 358 (0) 9 725 72511, France 01 57 66 24 24,

Germany 49 89 7413130, India 91 80 41190000, Israel 972 3 6393737,
Italy 39 02 41309277, Japan 0120-527196, Korea 82 02 3451 3400,
Lebanon 961 (0) 1 33 28 28, Malaysia 1800 887710,

Mexico 01 800 010 0793, Netherlands 31 (0) 348 433 466,

New Zealand 0800 553 322, Norway 47 (0) 66 90 76 60,

Poland 48 22 3390150, Portugal 351 210 311 210, Russia 7 495 783 6851,
Singapore 1800 226 5886, Slovenia 386 3 425 42 00,

South Africa 27 0 11 805 8197, Spain 34 91 640 0085,

Sweden 46 (0) 8 587 895 00, Switzerland 41 56 2005151,

Taiwan 886 02 2377 2222, Thailand 662 278 6777,

Turkey 90 212 279 3031, United Kingdom 44 (0) 1635 523545
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B2 AHEBHEHTSY MR FHENBBE 1.66 Vo (838 dBM)

@ *E 18ELD 21F. NRV-Z51 H—< )L/ —+ 5 #{FHAL T. Rohde &
Schwarz NRVS /8T — A —4 TEHFEINE L7,

i il AXrb

IEXE
BBHHT Ty bR 0.4 dB (+ 5%) 50 kHz ZH#EL LET,
SHREHUYURTUTR -50 dBc (< 10 MHz) F#, DC ~ 50 MHz £ Tl
=543y s -45 dBc . BFRESEDIFIEINE
L2 (SFDR) (N15402: 10 MHz ~ 20 MHz) ED

(N1 5406: 10 MHz ~ 40 MHz)
EHREELRTYT R NI 5402: -70 dBc 124, DC ~ 50 MHz £T#l
TJY—HALFI Y NI 5406: o
L>< (SFDR) -70 dBc (<20 MHz)

-60 dBc (20 MHz ~ 40 MHz)
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g i =P 4
LBFEEH (THD) <1.60 Vpiepk >1.66 Voupk | 52 @ElED 58 6 B
DC ~ 1 MHz ~60 dBc* ~58 dlBc” i:_:*“
NI 5402: 1 MHz ~ ~41 dBc -32 dBc o
20 MHz
NI 5406: 1 MHz ~ -41 dBc -32 dBc
40 MHz
SINAD (Signal to Noise <1.66 Vypok >1.66 Vppk DC ~ 50 MHz £ TAIZE.
and Distortion)
DC ~ 1 MHz 58 dBc 58 dBc
NI 5402: 1 MHz ~ 41 dBc 32 dBc
20 MHz
NI 5406: 1 MHz ~ 41 dBc 32 dBc
40 MHz
Ty A XBE -114 dBm/Hz —
fIte/ A REBE 100 Hz: -100 dBc/Hz 10 MHz B5D IE5%iR.
1 kHz: =110 dBc/Hz
10 kHz: -120 dBc/Hz
w4 (RMS) <4.0 ps rms 100 Hz ~ 100 kHz £ T#&.

10 MHz B D IEX K.

*E:

1. AR MVEEER. A7y MPIERSND EETIDHE0HY £,
2. EIRIBDANRS bIVHFIEE. -148 dBm/Hz /A X7 AT ICL > THIBREN KT,
3. -1 dBFS DEAIRIEIF. TRTDRARY MURIEICERENET,

HRciE
INIVRSE AbEMY ) NE (75— —
BT YRR a—bh/FA—
N—a—hk)
<12 ns <5%
Ta—T4—HA0I) 20 ~ 80% (< 10 MH2) SREMTTa—FT4—Y4

NI 5402: 50% (10 MHz ~ 20 MHz)
NI 5406: 50% (10 MHz ~ 40 MHz)

2 )% 20 ~ 80% ICFRAENT
EETH. EROBAEMHIE
FLET. CNSDFa1—

F 4~ A DILCBI BET
NE% LIF5I(2(E. SYNC

OUTZERLET,
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ax: ] f m P 370

24 (RMS) FEIHAD 0.01% + 500 ps 100 Hz ~ 100 kHz £ T#&.
(BR#. <2MH2)

AERD 0.1% + 70 ps
(=2 MH2)

1-YEE

B4 X 16,384 4> )L —

ARHBYRABME—F

i il =P 57
BIR#EL 1 ~ 9,999 —
ATy
ATy TR 1 ms~ 21 sec —

ooy H
(P3& 100 MHz VCXO)

T i aA*rb

0y oY —R | FR— K VCXO My 2 J)b—
7 (PLL) ®#25
Ayl &4
arvESRBL
TS,

BIREEE 25 ppm PLL &4V —X (&
M7zl IZERE.

17 1 (OFF). 2. £7I34 A—-YEERFE
E—RIZEA,
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% il =5 57 5
Y700y oDTH AR=b
I ZR—FL | 1. SYNC OUT/PFIO. PFI1(BNC 2124 %) IHoRR—KkL
=97y . =97
“ 2. NI PXI-5402/5406—PX|_Trig<0..7> 7 «
NI PCI-5402/5406—RTSI<0..6> 4194304) T
BTEEY,
THRKR—FL ‘ 100 Hz ~ 100 kHz
=97 o Ta—T4—Y ETHE.
Ow o DEH% RARIRE TwE (FE) A0
SYNC 100 MHz PFI 0: 6 ps rms 25 ~ 65%
gFtlJT]/PFI 0. PFI 1. 12 ps rms
PXI_Trig<0..7> 20 MHz — —
RTSI <0..7> 20 MHz — —
S0y o) —7 (PLL) BE¥o/n0v o
% i = 57 &
Y—2 1. REFIN (BNC 2% % %) PLLE%SOY Y
2. NI PXI-5402/5406—PX|_CLK10 ﬁ‘_ {;fg ;Zz%
Ny o FL—>axb%) i
NI PCI-5402/5406—RTS|_7 (RTSI_CLK) ’ Sla
3. 7zL
FREEE PLL (EEEDIER 1 LU 2) 2FEHAT 2546, PLL &4 — X7
NI 5402/5406 DEEHHEIL, PLLEEI/OYIY—R | L] [CHRES
DERBHEEDOHICEDEET, NTW3EB4A.
o0y o BEE
HEZSRLT
<7FEEW,
0w & B B# 70 ms. &A:200 ms. —
BigE#L ¥ | 5MHz ~ 20 MHz (1 MHz %l ) 10MHz DT 7 +

Oy RS 5I(2E. PLLEES Oy & EFREIL
150 ppm DEENBE,

Wb

© National Instruments Corporation 7

NI 5402/5406 1k




+i% i aAxrb
HA =N 40 ~ 60% —
Ta—T4Y
Lo
THRA—F | 1. SYNC OUT/PFIO. PFI1(BNC J%2 %) —
LZZPLLE® | 5\ pX1-5402/5406—PXI_Trig<0.6>
sovoow |2 NIPXI-5402/5406—PX]_Trig<O.
iy (A A - S )

NI PCI-5402/5406—RTSI<0..6>

REF IN

(BES/Ov O AA. Z7AY FRIARD D)

i & =P 4
S BNC —
AHH AR _
)\jj%& 1E5%E : 0.63 Vpk-pk ~28 Vpk—pk (50 Q ﬁﬁ) -
% (0 dBm ~ +13 dBm)

HE . 02~28 Vokpk (50 Q &7

BAAH 10V (AC, + DC) —
BE TR

ANA4 2 E— 50 Q —
TR

ARAT) > AC —
Y
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SYNC OUT/PFI 0. &&TPFI 1
(PFI (FOY S AVRER#EA 97z —R). 7Y MR

aAXx0%)

% i = 57 &
AR5 2BNC —
yalC) WA M -
BiggL > DC ~ 100 MHz —
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Hi 15k BE b U H —
BRAANBEE -2 ~+7V (AC, +DC) —
s
Vi 20V —
Vi 08V —
ANA4 U E— 1kQ —
7R
BHOBE (ARVB)
V=23 1. Yo7 onyoid. B K (1 < K<4,194304) T —
RETEET,

2. PLLE#s0Ov Y

3. TORR—NLERBNU A (BHBEEBNY H)

4, SYNC OUT
Hha4E— 50 Q —
TR
BRAHIEE -2~ +7V (AC, + DC) —
el
Vou =mN:29V (A VE—4FRERD. 14V (B0 Q &%) | HARZANZ

- : . . 33VTILEERE

VoL BX:02V (814 E—4¥XR&f). 02V (B0 Q &) 1;_{35 Y, =
b6 EHNY / <20ns 10 pF Y=Y5i
BT ERE
(20 ~ 80%)
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Ti% i aArvh
BT 21— 20 ~ 80% —
Ta4—HA0
)%
w4 (RMS) | EHEAD 0.01% + 500 ps (E#, <2 MHz) 100 Hz ~ 100 kHz

3 PaN
D 0.1% + 70 ps (=2 MH2) ETHS.
<Y N
ox: 3 & =P 57 8
V=2 1. SYNC OUT/PFI 0. PFI 1(BNC 2% %) —
2. NI PXI-5402/5406—PXI_Trig<0..7>
Ny o F—raxoy)
NI PCI-5402/5406—RTSI<0..7>
3. NI PXI-5402/5406—PX| X4 — kU #i
Ny o T—raxoy)
4., V7 o7 QA—YEHEUHL)
5 ENEE (RUABEBIEAEL) —FT 74K
E—R 1. o200 NI (BSREBAINT->TN
0 sEe 4 Z—> NI 5402/5406 —»
it NI < /SR & 4 7 >-5402/
3. ATy 5406 =R RER—-BEM
o YRb-o>BPUHE—-KZES
4 N=AR BLT<EE,
Iy B b EMY, IETFHY,. HIGH LAIL, LOW —
L AL
SUVANPA 25ns NI (BSREBAINT->TN
4 Z— NI 5402/5406 —»
NI < /SR& A 7 >-5402/
5406 > b Y H->bYUHEA
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=0,
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Lax: ] m P 370
BAtA U H R B (FZ4E(E) NI EBEREBAIT->FTN
5 CHO 77O - 100 A - NI 5402/5406 —
senorE | ERE 100 ns NI < XA A F >-5402/
AR 1,000 ns + A | 5406 > UK bUHSA
0.5% S0, EBRBLTLE
=0,
FDfhF T 900 ns
BB bYHDIH RAER— P
HHsk 1. SYNC OUT/PFI 0. PFI1(BNC I%% %) —
2. NI PXI-5402/5406—PX|_Trig<0..6>
Ny o F—raxoy)
NI PCI-5402/5406—RTSI<0..6>
JESE 65ns (Z#) NI {ESREBAIT->FTN
4 Z-> NI 5402/5406 —
AV = >150 ns NI < ISR A T >-5402/
5406 > bV H->bVHSA
SYYD, BEUL, £
BLTLEZE0,
~ -~
- R AV
g i m P 570
I TF+ FUAR=—KD24Ey F ADC BLURBEESEEEEH L —
JL—= 3y TDCHAHELVOA 7Y FERELET., AFRD
TaAa—TA YA IIBRELET,
LILTFLUTL—avid, VIR T7EFALT
dA—YHEEBL. TTETITH 105U HOHUET,
HNEpF+ )T NERF v T L — 303, VCXO, EXEE®E, L7 F/=. THHHE
=4 FrUTL— 3> ADC, FiBME A4, BLUAF T BOFv U7
Ty FERELET, BUEERIE. FEBERUEATITE =32 &E
ESnE, ¥,
Frv )Tl — RIS E YU T L —2 a5 2 EBE. —
> 3 yFEﬁKE
D —AT Y 159 —
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+5VDC 3ESBLTSEE,
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JyZ2bh0x7

% i = 57 &

(N2 AN A NI-FGEN 2.4 LIfgED/N—2 3 >, NI-FGEN (2. IVI E#L K > —
(2 g 4 /NT NI 5402/5406 D#ERK. #IfH. HLUKIEZERTEEIC

LEF. N-FGEN (3. SHOBEREBERICT U — 3

VIO SEI AT —RERBLET,
7= N-FGEN 12, UTO7 FUs—2avyREREEDOS S —
=AY SOOI T —RERMBLET,
vx7 « LabVIEW

¢ LabWindows™/CVI™

¢ Measurement Studio

* Microsoft Visual C/C++

¢ Microsoft Visual Basic
v hkzOory FGEN V7 k70O b/ LiL. NI 5402/5406 D3tEE#R] —
(A SIS HEESR—FLTWEDT, FGEN YV Z b70OY bRV
ETUER (I NIFFGEN RZSA/NCD ICEENTWVET,

F7=. Measurement & Automation Explorer (MAX)
% NI 5402/5406 5t SO EERMERE L VOT X MY — L&
RBELTHWET, MAXBH NIFFGEN CD [CEENTUVE
ER

NI 5402/5406 (&, NI SignalExpress & 3 FRTBE,
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B

NI PXI-5402/5406 DIRiE

E *E NI PXI-5402/5406 DMSARETAE T B Z & ZHERT BI2(E. NI 5402/5406 F v
MIEEND EEIZESDOHIFICDNTI DI/EHICHE > T EZL,
NI PXI-5402/5406 (3. EATOFERZERL THREFESNTWVET,
T & aAAV b
F}ERE NIPXl & ¥ = ICBRY AT oNEIEE 0~ +55C (LUFIZ —
BI5%) .
0~ +45C (PXF101.X &£ 7=(3% NI PXI-1000/B <+ — </ [TEX
Y fHI7=15E)
I[EC-60068-2-1. |[EC-60068-2-2 [Z#EHL,
RELE -25 ~ +85 C |[EC-60068-2-1. |EC-60068-2-2 [Z#E#HL, —
ENERFD AR 10 ~90% (fEEE/n =T &), IEC-60068-2-56 ZHEHL, —
EE
RERF DS 5~05% (#EFEHE &), IEC-60068-2-56 (ZH#EHL, —
BE
EEEE 30 g. FIEFZE. 11 ms /YR, IEC-60068-2-27 (ZHEHL, AR MIVEBL
MIL-PRF-28800F I[C##LL TF R 7O 7 7 1 L &= HEL, [ODELnx: Vi)
BT B0
HUET,
RERFEHE 50 g. FIEKE. 11 ms /LR, IEC-60068-2-27 IZ#EHL, —
MIL-PRF-28800F IC##LL TF R 7O 7 7 1 IV &=L,
ENEIRED 5Hz ~ 500 Hz. 0.31 Q;ps - IEC-60068-2-64 [Z#EHL, AR MIVEBL
(OB L nx: Vi)
BT 50
HUET,
RERS 5Hz ~ 500 Hz. 2.46 Qs - IEC-60068-2-64 [Z#EHL, T X —
FZO7 7 A J)LIE. MILPRF-28800F. Class B ODZE 4Ll
+.
=SE e 2000 m (BRE 25 CHy) —
BRE 2 —
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NI PCI-5402/5406 DIRIR

5 »®

NI PCI-5402/5406 DSSNREITSENT 2 Z & &R T 51215, NI 5402/5406
Fv MNIEEND BREIZADMHIZFCDNTI DIBFHICIE> TS EE W, F=
T<EOPCI ROy MMIIMABHEU A TN LE2HEOLET., ko
TRENRLAY PCI T/NA ADTHAEHREEILTENTEET,

NI PCI-5402/5406 (. Z2RFEAZERL TREIFSNTNET,

i & aAxvhk
BERE 0 ~ +45 °C, |[EC-60068-2-1. |IEC-60068-2-2 [Z#EHL, —
RERE -25 ~ +85 C |[EC-60068-2-1. |[EC-60068-2-2 [Z#EHL, —
ENERF DN 10 ~90% (FEE/T = &), IEC-60068-2-56 (Z#EHL, —
EE
RERFOBE N 5~095% (#EFEmE &), IEC-60068-2-56 [ZH#EHL, —
BE
FEREE 50 g. FIEFKE. 11 ms /SR, IEC-60068-2-27 IZ#EHL, —

MIL-PRF-28800F [C##LL TF X 7O 7 7 A JL &L,
RERE 5Hz ~ 500 Hz. 2.46 Qs - IEC-60068-2-64 [Z#EHL, T X —
NZO7 7 4 J)LiE. MIL-PRF-28800F. Class B DE4LL
L.
aE BRA 2000 m (BLEE 25 CE) —
BRI 2 —
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Re. EHmIE. CEES

Lax: ] il m P 570

Tk NI 5402/5406 (&, &Hl HIfE)l. RERICERSNDE —
S[EECHIDIUTOREREDOLERGEHILT
LD CREFFSNTVET,

I[EC 61010-1. EN 61010-1

UL 61010-1

CAN/CSA-C22.2 No. 61010-1

IAE UL BLCDOREFRIAICDNTIE. HEOINIVESBT B, ni.com/certification
() IT7 VAL TETINESELBERETA U TREL, RIIDWDZETH) o050
w2 LTLEELN,

Izyrary EN 55011 Class A (10 m B¥) -
(T E#a51) FCC /%— k 15A (1 GHz LI )
432=F4 EN 61326:1997 + A2:2001, Table 1 —
(BHIREME)
EMC/EMI CE. C-Tick. FCC Part 15 (Class A) #E#l —
IE:
1. ﬁz/\%xlzﬂi%ﬂﬂﬁﬁ’@@{ﬁﬁﬁé BRI LTOE

2. EMC ICE&EHBIC[E. COTNARE—)
Bor—TIVEHBLTSEE,

3. TDMDT X FMRICEET DL ARMIER
hEEZSERECTREAEBDBEDBHYET, &
WINEDNRELZHE. hEZMASIEOHICES
BABZERDVLENHDZENHY ET,

COHEBIF. ULTOLDIC, CEX—JHEICEDINT, ZHET5ECHERIESICLHEANE
HIEELTVWET,

BEEEES (B2 73/23/EEC —
%)

BHIREMIIEES | 89/336/EEC —
(EMC)

|}

A COEFOZFQMOIAL TSA 7 RAFRICDONTIE. BEES (DoC) #ITELS S,
COBRFOBEEEEHXAFTBICIL, ni.com/certification (EFE) ICT7 VAL TEREES
FHBSATHRREL, ZEHTHV 05200y o LTLES,
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YEFHYE

T i axAYb
Stk NI PXI-5402/5406 NI PCI-5402/5406
3U. 1REY k., 34.1x20x 10.7 cm —
PX|/cPCI €L a— (13.4x0.8 x 4.2 in)
216 x2.0x 13.0cm
(85x0.8x5.11in)
Eo 351 g (12.4 0z) 420 g (14.8 07) —
ZAy bRRNARSG S
ZaVY)” BeaE ARDIEAT —
CHO 7FrOosdh BNC (A X)
REF IN PLLE%X/OvI AN BNC (A X)
SYNC NUAAND 7o BNC (A X)
OUT/PFIO Oy oHHh, TZRR—b
L7zbUAEN, PLLE%
s0v oD BLY
SYNC OUT
PFI 1 NUAAN 7o BNC (A X)
OvoHh THORKR—F
L7=bUAEA. PLLE%
o0y oD BLY
SYNC OUT
NI PXI-5402/5406 ®&—7 A > b/SRJV LED R
SR s SRIC DT,
IT %I:I nu/\
ACCESSLED | ACCESS LED [4. NIS402/5406 53> KA—50A > | | o 22 Ler
571 —ABLVPCINADRAT—F AERLET. TLEED,
ACTIVELED | ACTIVE LED (3. NI 5402/5406 D7 >R — RER/N— R
DITDAT—HRERLET,
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B R—bUY—RO—&E, FaFINAVRYIAYDI 2 TY
A FTZEWEIFTET, ni.com/jp/support TlE, TN a—
TAVTRTTVT—=2a VRARDOELIANTVY =R, Foaf
WA DRINAYYIDT TV =3I P ZTDE A=) | BIEDE
RIEET, HoOWBVY—REBBITHENTEET,

HBEEE (Doc) &ld. EOSMDBECEEEEZA V. SEIFEAR
FINEEEESIESNOEEDEEN_ETY, " ZOFIEICLY. BH
BEME EMC) [T 51 —FRECPEIOZLMEICET HIERPEMES
NEd, CEAOEFOBEESI|E. ni.com/certification (3&EE)
MOAFTEEY, CERADERTF YU IL—aryP¥R—banT
W\\B15E. ni.com/calibration 5 ZDHEED Calibration
Certificate (&58) ZAFLTCIHAICKESZEHTEET,

T3 FINARYIVALYTIE KEARR (11500 North Mopac
Expressway, Austin, Texas, 78759-3504) L UEEDRMA 7 1 X
TEEHRICHR—bHIELTOET, BAERTOYR— MIDWTIL
ni.com/jp/support THR— KO ITR MEERTBH. 0120-527196
(ZV—=F4%)V) £7=(F 03-5472-2970 (KRKR) ETHEFES 2SN,
BAEATOYR=MIDNTIE, SEDEEMRICTEHRIZIN,

ARXZIIV 9723 6393737, 44 )7 390241309277,

4>k 918041190000. %E 440 1635 523545,
F—AXFZVU7 1800300800, #—X KUY 43 662 457990-0.
FZ 2% 31(0) 348 433 466. 1% 800 433 3488.

$2E 8202 3451 3400, > AKR—)L 1800 226 5886.

A4 R 41562005151, Rz —7 > 46 (0) 8 587 895 00.
ANRA 2 3491 6400085, RAEANZT 386 3 425 42 00,

&4 6622786777, BE 886022377 2222, HE 8621 5050 9800,
F 1 420224235774, T —20 45457626 00.

RAY 49897413130, bJL3 90212279 3031,
Za—2—22F 0800553322, /LU x— 47 (0) 6690 76 60,
T4 2>k 388(0)972572511. 7R 0157 6624 24.
~NJLF— 32(0)27570020. 7Z2)b 5511 3262 3599,
R—3 > K 48223390150, RV bAJL 351210311 210.

X L—27 1800887710, ®7r 7 YUAH 270118058197,
AF2-3 018000100793, L/N/ 2 961 (0) 133 28 28,

B 7495783 6851
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