NI PXI-5441 Specifications

16-Bit 100 MS/s Arbitrary Waveform Generator
with Onboard Signal Processing (OSP)

CORFaALBCE BEABER-JHEENTLET,

This document lists specifications for the NI PXI-5441 arbitrary waveform
generator. Unless otherwise noted, the following conditions were used for
each specification:

*  Analog filter enabled.

*  DAC interpolation set to maximum allowed factor for a given sample
rate.

»  Signals terminated with 50 Q.

*  Direct path set to 1 Vi, Low-Gain Amplifier path set to 2 Vi i,
and High-Gain Amplifier path set to 12 V.

»  Sample clock set to 100 megasamples per second (MS/s).

Typical values are representative of an average unit operating at room
temperature (25 = 3 °C). Specifications are subject to change without
notice. For the most recent NI PXI-5441 Specifications, visit ni.com/
manuals.

To access all the NI 5441 documentation, including the NI Signal
Generators Getting Started Guide, which contains functional descriptions
of the NI 5441 signals, navigate to Start»All Programs»National
Instruments»NI-FGEN»Documentation.

& Hot Surface If the NI 5441 has been in use, it may exceed safe handling temperatures and
cause burns. Allow the NI 5441 to cool before removing it from the chassis.

Contents

(@ 5 0PSRN 2

SAMPLE CLOCK ... et 15
(0] 110701 o I 0 [ Tc] QUSROS 18
Phase-Locked Loop (PLL) Reference ClocK ........c.ccceevverveiniiiniencennen. 18

¢ NATIONAL
’ INSTRUMENTS



CHO

PFT O and PFL 1 ..ot e 20
DIGITAL DATA & CONTROL (DDC).....ccveiereeeieiieienieeienieeeeseenenes 21
SEATE TTIZEOT .eeeuveeiieeieeite ettt ettt et ettt e enaees 23
IMAATKETS ...ttt sttt s 26
Arbitrary Waveform Generation Mode ..........ccocvevieniiiniienieniieeniieniieene 27
Function Generation MOde.........coceecuieriinieiniiinieeiienee e 30
Onboard Signal ProCessing.........cceevveevieerieiiieenieniieeneenie et sveeseesanes 31
CalIDIAION «...ovvevieiiieiieieetee ettt ettt s st 40
POWET ..ottt s 40
SOFEWATE ..ottt et sre e 41
ENVITONIMENT ...eiviiiiiieiieiieeieeriie ettt ettt et esaeebee e 42

NI PXI-5441 ENVIFONMENT ..uvvererieiieniieeieenieeieenieesveesieenieesaeenseenns 42
Compliance and Certifications ..........ceceevverrieenieriieniieenieeieeieesee e 43

ALY oot 43

Electromagnetic Compatibility.........cocceevueeriieeieenieniieenieenieeieenieens 43

CE COMPLIANCE......cueiiviiiieiiieieeriie ettt sttt s 43

Environmental Management ............coceeveerieenieeneenienseeeneesneeeneenns 44
PRYSICAL .ottt 45
Where to GO fOr SUPPOTT ..coveereiiiiienieiiieteeie ettt 47

(Channel 0 Analog Output, Front Panel Connector)

Specification Value Comments
Number of 1 —
Channels
Connector SMB (jack) —
Output Voltage Characteristics
Output Paths 1. The software-selectable Main Output path setting —

provides full-scale voltages from 12.00 V. to

5.64 mV,  into a 50 Q load. NI-FGEN uses either the

Low-Gain Amplifier or the High-Gain Amplifier when

the Main Output path is selected, depending on the Gain

attribute.

2. The software-selectable Direct path is optimized for

intermediate frequency (IF) applications and provides

full-scale voltages from 1.000 to 0.707 Vi pi.
DAC 16 bits —
Resolution

NI PXI-5441 Specifications
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Specification Value Comments

Amplitude and Offset
Amplitude Amplitude (Vi) Amplitude values
Range assume the full
Path Load | Minimum Value Maximum Value | gcale of the DAC
Direct | 50Q 0.707 1.00 is utilized. If an
amplitude
1 kQ 1.35 1.91 smaller than the
minimum value
Open 1.41 2.00 is desired, then
waveforms less
LOW- 50 Q 0.00564 2.00 than full scale
Gain of the DAC can
Open 0.0113 4.00 NI-FGEN
compensates for
ngh- 50 Q 0.0338 12.0 user_speciﬁed
Gain resistive loads.
Open 0.0676 24.0
Amplitude <0.06% (0.004 dB) of amplitude range —
Resolution
Offset Span of +25% of the amplitude range with increments Not available on
Range <0.0014% of amplitude range the Direct path.
Maximum Output Voltage
Maximum Path Load Maximum Output Voltage (V) The maximum
Output output voltage of
Voltage Direct | 50Q +0.500 the NI 5441 is

determined by
the amplitude

Open +1.000 range and the

offset range.

1 kQ +0.953

Low- 50 Q +1.000
Gain
Amplifier 1 kQ +1.905
Open +2.000
High- 50 Q +6.000
Gain g 11.43
Amplifier -
Open +12.00
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Specification Value Comments
Accuracy
DC Accuracy For the Low-Gain or High-Gain Amplifier path: All paths are
+0.2% of amplitude range= 0.05% of offset = 500 uV calibrated for
o o T amplitude and
(within =10 °C of self-calibration temperature) .
gain errors. The
+0.4% of amplitude range + 0.05% of offset + 1 mV Low-Gain and
(0to 55 °C) High-Gain
For the Direct path: Amplifier paths
also are
Gain accuracy: +0.2% amplitude range (within £10 °C of calibrated for
self-calibration temperature) offset errors.
Gain accuracy: +0.4% amplitude range (0 to 55 °C)
DC error: £30 mV (0 to 55 °C)
Note: For DC accuracy, “amplitude range” is defined as
2x the gain setting. For example, a DC signal with a gain of
8 has an amplitude range of 16 V. If this signal has an offset
of 1.5, its DC accuracy is calculated by the following
equation:
+0.2%x(16 V) £ 0.05%x (1.5 V) £ 500uV = £33.25 mV
AC Amplitude | £1.0% of amplitude + 1 mV 50 kHz sine
Accuracy wave.

Output Characteristics

Output 50 Q nominal or 75 Q nominal, software-selectable —
Impedance
Load Output amplitude is compensated for user-specified load —
Impedance impedances.
Compensation
Output DC —
Coupling
Output Software-selectable. When disabled, CH O 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 a 50 €, —
Output +12 V (8 V for the Direct path) source without sustaining
Overload any damage. No damage occurs if the CH 0 output is shorted

to ground indefinitely.
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Specification

Value

Comments

‘Waveform
Summing

The CH 0 output supports waveform summing among
similar paths—specifically, the output terminals of multiple
NI 5441 signal generators can be connected together.

Frequency and

Transient Response

Bandwidth

43 MHz

Measured at
-3 dB.

DAC Digital
Interpolation
Filter

Software-selectable finite impulse response (FIR) filter.
Available interpolation factors are 2, 4, or 8.

The digital filter
is not available
for use for
Sample clock
rates below

10 MS/s.

Refertothe DAC
Effective Sample
Rate section for
more information
about the effect
of DAC
interpolation on
sample rates.

Refer to the
Onboard Signal
Processing
section for OSP
Interpolation.

Analog
Filter

suppression.

Software-selectable 7-pole elliptical filter for image

Available only
on Low-Gain
amplifier and
High-Gain
amplifier Paths.

Passband
Flatness

Path

Direct

Low-Gain
Amplifier

High-Gain
Amplifier

-0.4 to +0.6dB
100 Hz to

40 MHz

-1.0dB to +0.5
100 Hz to 20 MHz

-1.2to +0.5dB
100 Hz to 20 MHz

With respect to
50 kHz.

© National Instruments Corporation
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Frequency (Hz)

Specification Value Comments
Pulse Path Analog filter
Response and DAC

P Low-Gain High-Gain I lati
Direct Amplifier Amplifier nterpolation
P P filter disabled.

Rise/Fall Time <5ns <8 ns <10 ns

Aberration <10% <5% <5%
2.0 | | |
10 +03dg—+0.4 dB— +0-6.dB
0.0 ¢ ™
[ ]
-1.0 -0.4 dB -0.4dB—-0.4dB
2.0
-3.0
@ 40
-5.0
-6.0
-7.0
® Specification
80— Typical
9.0
-10.0
1.0M 10.0M 48.0M
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Figure 2. Pulse Response, Low-Gain Amplifier Path 50 € Load
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Figure 3. Frequency Response of Direct Path, 100 MS/s, 1x DAC Interpolation

@ Note Above 50 MHz, the response is the image response.
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Specification Value Comments

Suggested Maximum Frequencies for Common Functions

Function Path Disable the
L . Hich-Gai Analog filter and
Di AOW_IC"?m A1 ; _1Gf?lln the DAC
irect mplifier mplifier Tnterpolation
Sine 43 MHz 43 MHz 43 MHz filter for square,
ramp, and
Square Not recommended” 25 MHz 12.5 MHz triangle.
Ramp Not recommended” 5 MHz 5 MHz The minimum
Triangle Not recommended” 5 MHz 5 MHz giiluency is
z.
* Direct path is
optimized for the
frequency
domain.
Spectral Characteristics
Signal to Path Amplitude
Noise and —1 decibel full
Distortion Low-Gain High-Gain scale (dBFS).
(SINAD) Direct Amplifier Amplifier Measured from
DC to 50 MHz.
1 MHz 64 dB 66 dB 63 dB SINAD at low
10 MHz 61 dB 60 dB 47 dB amplitudes is
limited by a
20 MHz 57 dB 56 dB 42 dB _148 dBm/Hz
30 MHz 60 dB 62 dB 62 dB noise floor.
All values are
40 MHz 60 dB 62 dB 62 dB typical.
43 MHz 58 dB 60 dB 55dB

© National Instruments Corporation 9 NI PXI-5441 Specifications



Specification Value Comments
Spurious-Free Path Amplitude
Dynamic -1 dBFS.
Range Measured from
(SFDR)! with Low-Gain High-Gain DC to 50 MHz.
Harmonics Direct Amplifier Amplifier Also called

h .

1 MHz 76 dB 71 dB 58 dB die

1stortion.

10 MHz 68 dB 64 dB 47 dB SFDR with
harmonics atlow

20 MHz 60 dB 57 dB 42 dB amplitudes is

30 MHz 73 dB 73 dB 74 dB limited by a
—148 dBm/Hz

40 MHz 76 dB 73 dB 74 dB noise floor.

43 MHz 78 dB 75 dB 59 dB All values are
typical and
include aliased
harmonics.

SFDR without Path Amplitude

Harmonics : : : —1 dBFS.

Low-Gain High-Gain
. - ) Measured from
Direct Amplifier Amplifier DC to 50 MHz.

1 MHz 87 dB 90 dB 90 dB SFDR without
harmonics atlow

10 MHz 86 dB 88 dB 90 dB amplitudes is

20 MHz 79dB 88 dB 88 dB limited by a
—148 dBm/Hz

30 MHz 72 dB 72 dB 73 dB noise floor.

40 MHz 75 dB 72 dB 73 dB All values are
typical and

43 MHz 77 dB 74 dB 59 dB include aliased

harmonics.

! Dynamic range is defined as the difference between the carrier level and the largest spur.
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Specification Value Comments
0 to40°C Path Amplitude
Total -1 dBFS.
Harmonic Includes the 2"
Distortion Low-Gain High-Gain through the 61"
(THD) Direct Amplifier Amplifier harmonic.
20 kHz —77 dBc

—77 dBc (typical) (typical) —77 dBc (typical)
1 MHz —70 dBc

—75 dBc (typical) (typical) —62 dBc (typical)
5MHz —68 dBc —68 dBc -55dBc
10 MHz —65 dBc —61 dBc —46 dBc
20 MHz -55dBc -53 dBc —40 dBc
30 MHz -50dBc —48 dBc -38 dBc
40 MHz —47 dBc —46 dBc -34 dBc
43 MHz —46 dBc —45 dBc -33dBc
0 to55°C Path Amplitude
THD L ) Hich-Gai -1 dBFS.

) OW_C_}%un 18 —Q?un Includes the 2nd
Direct Amplifier Amplifier through the 6h

20 kHz ~76 dBc harmonic.

—76 dBc (typical) (typical) —76 dBc (typical)
1 MHz —69 dBc

—74 dBc (typical) (typical) —61 dBc (typical)
5 MHz —67 dBc —67 dBc —54 dBc
10 MHz —63 dBc —60 dBc —45 dBc
20 MHz —54 dBc -52 dBc -39 dBc
30 MHz -48 dBc —46 dBc -36 dBc
40 MHz —45 dBc —41 dBc -32dBc
43 MHz —44 dBc —41 dBc -31dBc

© National Instruments Corporation
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Specification Value Comments

Spectral Characteristics (Continued)

Average Noise Amplitude Average Average Noise
Density Range Noise Density Density at small
Y IBFS/ gmplitudes is
T—‘ limited by a
Path Viokpk | dBm Hz | dBm/Hz Hz _148 dBm/Hz
Direct 1 4.0 18 —142 | —146.0 | noise floor.
Low Gain 0.06 -20.4 9 -148 -127.6
Low Gain 0.1 -16.0 9 -148 -132.0
Low Gain 0.4 —4.0 13 —145 -141.0
Low Gain 1 4.0 18 -142 -146.0
Low Gain 2 10.0 35 -136 -146.0
High Gain 4 16.0 71 -130 -146.0
High Gain 12 25.6 213 -120 -145.6
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Figure 4. 10 MHz Single-Tone Spectrum, Direct Path, 100 MS/s, DAC Interpolation Factor Set to 4

@ Note The noise floor in Figure 4 is limited by the measurement device. Refer to the
Average Noise Density specifications for more information about this limit.
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Figure 5. 10 MHz Single-Tone Spectrum, Low-Gain Amplifier Path, 100 MS/s, DAC Interpolation Factor Set to 4

@ Note The noise floor in Figure 5 is limited by the measurement device. Refer to the
Average Noise Density specifications for more information about this limit.
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Figure 6. Direct Path, Two-Tone Spectrum (Typical)
@ Note The noise floor in Figure 6 is limited by the measurement device. Refer to the

Average Noise Density specifications for more information about this limit.

Sample Clock

Specification Value Comments
Sample Clock 1. Internal, Divide-by-N (N = 1) Refer to the
Sources 2. Internal, DDS-based, high-resolution Onb.oar d Clock

section for more
3. External, CLK IN (SMB front panel connector) information
4. External, DDC CLK IN (DIGITAL DATA & about internal
CONTROL front panel connector) clock sources.
5. External, PXI Star trigger (PXI backplane connector)
6. External, PXI_Trig<0..7> (PXI backplane connector)
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Specification Value Comments

Sample Rate Range and Resolution

Sample Clock Sample Sample
Source Rate Range Rate Resolution
Divide-by-N 23.84 S/s to 100 MS/s Settable to (100 MS/s) / N
(1SN <4,194,304)
High 10 S/s to 100 MS/s 1.06 uHz
Resolution
CLK IN 200 kS/s to 105 MS/s Resolution determined by
external clock source.
DDC CLK IN 10 S/s to 105 MS/s
External sample clock duty
P)_(I Star 10 S/s to 105 MS/s cycle tolerance 40 to 60%.
Trigger
PXI_Trig<0..7> 10 S/s to 20 MS/s

DAC Effective Sample Rate

DAC DAC Effective
Sample Rate Interpolation Effective Sample | Sample Rate =
(MS/s) Factor Rate (DAC
10S/ L (OFf 10S/ Interpolation
s to (Off) sto factor) X (sample
105 MS/s 105 MS/s
rate)
12.5 MS/s to 2 25 MS/s to Refer to the
10 MS/s to 4 40MS/sto | Processing
100 MS/s 400 MS/s section for OSP
interpolation.
10 MS/s to 8 80 MS/s to
50 MS/s 400 MS/s
Sample Clock Delay Range and Resolution
Sample Clock Delay Adjustment Delay Adjustment
Source Range Resolution
Divide-by-N +1 Sample clock period <10 ps
High- +1 Sample clock period Sample clock period/16,384
Resolution
External (all) 0to 7.6 ns <15 ps
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Specification Value Comments
System Phase Noise and Jitter (10 MHz Carrier)
Sample Clock System Phase Noise Specified at
Source Density S 0 i 2x DAC

(dBc/Hz) Offset ystem Qutput Jitter oversampling.
(Integrated from
100Hz | 1kHz | 10kHz 100 Hz to 100 kHz)

Divide-by-N -110 -131 -137 <1.0 ps rms
High- -114 -126 -126 <4.0 ps rms
Resolution!
CLKIN -113 -132 —-135 <1.1 ps rms
PXI Star -115 -118 -130 <3.0 ps rms
Trigger?

! High-Resolution specifications increase as the sample rate is decreased.

2 PXI star trigger specification is valid when the sample clock source is locked to PXI_CLK10.

External
Sample Clock
Input Jitter
Tolerance

Cycle-cycle jitter £300 ps

Period Jitter =1 ns

Sample Clock Exporting

Exported 1. PFI<0..1> (SMB front panel connectors) Exported sample
sample Clock | ) "¢ CLK OUT (DIGITAL DATA & CONTROL front | C10¢KS can be
Destinations anel connector) divided by integer
p K(1<£K<

3. PXI_Trig<0..6> (PXI backplane connector) 4,194,304).
Exported —
Sample Clock Maximum
Destinations Frequency Jitter (Typical) Duty Cycle
PFI<0..1> 105 MHz PFI 0: 6 ps rms 25 t0 65%

PFI 1: 12 ps rms

DDC CLK 105 MHz 40 ps rms 40 to 60%
ouT
PXI_Trig<0..6> 20 MHz — —

5

Note Sample clock purity can significantly affect the performance of an NI PXI-5441.

High amounts of jitter or phase noise in the sample clock can create spurs in the signal
generator’s spectrum that are not present when using a pure sample clock. For example, if

© National Instruments Corporation
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the Clock Mode property is set to Automatic, NI-FGEN often selects High-Resolution
clocking to achieve a specific 1Q rate. High-Resolution clocking has more jitter than
Divide-By-N clocking and may create extra spurs in the signal generator output spectrum
(refer to Figures 8 through 15 for examples of this phenomenon). To remove extra

spurs without using software resampling, you can use a pure external clock. The

NI PXI-5650/5651/5652 frequency source, with low jitter and <1 Hz frequency resolution,
is an excellent option.

Onboard Clock
(Internal VCX0)

Specification Value Comments

Clock Source Internal sample clocks can either be locked to a reference —
clock using a phase-locked loop or be derived from the
onboard VCXO frequency reference.

Frequency +25 ppm —
Accuracy

Phase-Locked Loop (PLL) Reference Clock

Specification Value Comments
Reference 1. PXI_CLK10 (PXI backplane connector) The PLL
Clock Sources 2. CLK IN (SMB front panel connector) refer'ence clock

provides the

reference

frequency for

the PLL.
Frequency When using the PLL, the frequency accuracy of the NI 5441 —
Accuracy is solely dependent on the frequency accuracy of the PLL

reference clock source.

Lock Time Typical: 70 ms —
Maximum: 200 ms

Frequency 5 to 20 MHz in increments of 1 MHz —

Range Default of 10 MHz

The PLL reference clock frequency must be accurate to
+50 ppm.

NI PXI-5441 Specifications 18 ni.com



Specification

Value

Comments

Duty Cycle
Range

40 to 60%

Exported PLL
Reference
Clock
Destinations

1. PFI<0..1> (SMB front panel connectors)
2. PXI_Trig<0..6> (PXI backplane connector)

CLK IN

(Sample Clock and Reference Clock Input, Front Panel Connector)

Specification Value Comments
Connector SMB (jack) —
Direction Input —
Destinations 1. Sample clock —

2. PLL reference clock
Frequency 1 to 105 MHz (sample clock destination and sine waves) —
Range 200 kHz to 105 MHz (sample clock destination and

square waves)

5 to 20 MHz (PLL reference clock destination)
Input Voltage Sine wave: 0.65 t0 2.8 V_; into 50 €2 (0 dBm to +13 dBm) —
Range Square wave: 0.2 t0 2.8 Vi into 50 €
Maximum +10V —
Input Overload
Input 50 Q —
Impedance
Input Coupling | AC —

© National Instruments Corporation 19
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PFI 0 and PFI 1

(Programmable Function Interface, Front Panel Connectors)

Specification Value Comments
Connectors Two SMB (jacks) —
Direction Bidirectional —
Frequency DC to 105 MHz —
Range
As an Input (Trigger)

Destinations Start trigger —
Maximum —2t0+7V —
Input Overload

Vin 20V —
Vi 0.8V —
Input 1 kQ —
Impedance

As an Output (Event)

Sources 1. Sample clock divided by integer K (1 < K <4,194,304) —

2. Sample clock timebase (100 MHz) divided by integer M
(2 <M <4,194,304)

3. PLL reference clock

4. Marker

5. Exported start trigger (Out Start trigger)
Output 50 Q —
Impedance
Maximum -2to+7V —
Output
Overload
Vou Minimum: 2.9 V (open load), 1.4 V (50 Q load) Outputdrivers are
\Y Maxi :02V load), 0.2 V (50 Q load +3.3 VTTL

oL aximum: 0. (open load), 0. ( oad) compatible.

Rise/Fall Time | <2.0 ns Load of 10 pF.

NI PXI-5441 Specifications 20 ni.com



DIGITAL DATA & CONTROL (DDC)

Optional Front Panel Connector

Specification Value Comments
Connector 68-pin VHDCI female receptacle —
Type
Number of 16 —
Data Output
Signals
Control 1. DDC CLK OUT (clock output) —
Signals 2. DDC CLK IN (clock input)

3. PFI 2 (input)
4. PFI 3 (input)
5. PFI 4 (output)
6. PFI 5 (output)
Ground 23 pins —

Output Signal Characteristics (Includes Data Outputs, DDC CLK OUT, and PFI<4..5>)

Signal Type LVDS (Low-Voltage Differential Signal) —
Signal 1. Tested with
Characteristics Minimum Typical Maximum 100 Q

differential
Vonu — 1.3V 1.7V load
VoL 0.8V 1L.OV - 2. Measured at
Differential 025V — 045V ffhe deVlcel
Output Voltage ront panel.

3. Load
Output 1.125V — 1.375V capacitance
Common-Mode <15 pF.
Voltage .
4. Driver and
Differential — — 0.6 ns receiver
Pulse Skew comply with
(skew within ANSI/TIA/
a differential EIA-644.
pair)
Rise/Fall Time — 0.5 ns 1.6 ns
© National Instruments Corporation 21 NI PXI-5441 Specifications



Specification

Value

Comments

Output Signal Characteristics (Continued)

Output Skew Typical: 1 ns; maximum 2 ns. Skew between any two output —
terminals on the DIGITAL DATA & CONTROL front panel
connector.
Output Controlled through the software on all data output signals —
Enable/Disable | and control signals collectively. When disabled, the output
terminals go to a high-impedance state.
Maximum —03t0+39V —
Output
Overload

Input Signal Characteristics (Includes DDC CLK IN and PFI<2..3>)

Signal Type

LVDS (Low-Voltage Differential Signal)

Input
Differential
Impedance

100 Q

Maximum
Output
Overload

—03t0+39V

Signal
Characteristics

Minimum Maximum

Differential
Input Voltage

0.1V 05V

Input Common
Mode Voltage

02V 22V

DDC CLK OUT

Clocking Data outputs and markers change on the falling edge of —
Format DDC CLK OUT.

Frequency Refer to the Sample Clock section for more information. —
Range

Duty Cycle 40 to 60% —
Jitter 40 ps rms —

NI PXI-5441 Specifications 22
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Specification Value Comments
DDC CLK IN
Clocking DDC data output signals change on the rising edge of —
Format DDC CLK IN.
Frequency 10 Hz to 105 MHz —
Range
Input Duty 40 to 60% —
Cycle
Tolerance
Input Jitter 300 ps pk-pk of cycle-cycle jitter, and 1 ns rms of —
Tolerances period jitter.
Start Trigger
Specification Value Comments
Sources 1. PFI<0..1> (SMB front panel connectors) —
2. PFI<2..3> (DIGITAL DATA & CONTROL front panel
connector)
3. PXI_Trig<0..7> (backplane connector)
4. PXIT Star trigger (backplane connector)
5. Software (use function call)
6. Immediate (does not wait for a trigger). Default.
Modes 1. Single —
2. Continuous
3. Stepped
4. Burst
Edge Detection | Rising —
© National Instruments Corporation 23 NI PXI-5441 Specifications



mode.

(Applicable to delay from Start trigger to CHO analog
output and delay from Start trigger to digital data output)

Specification Value Comments
Minimum 25 ns Refer to the tg;
Pulse Width documentation in

the NI Signal
Generators Help
by navigating to
NI Signal
Generators
Help»Devices»
NI 5441»
Triggering»
Trigger Timing.
Delay from DAC Interpolation Factor Typical Delay Refer to the t,,
Start Trigger to — - - documentation in
CH 0 Analog glglgl énterpolatwn filter 44 Sa(;nplel clzl(;)ck the NI Signal
Output with 1sabled. periods + ns Generators Help
OSP Disabled. 2 58 Sample clock by navigating to
periods + 110 ns NI Signal
Generators
4 64 Sample clock Help»Devices»
periods + 110 ns NI 5441»
8 65 Sample clock Triggering>
periods + 110 ns Trigger Timing.
Delay from 40 Sample clock periods + 110 ns —
Start Trigger to
Digital Data
Output with
OSP Disabled.
Additional Add 33 Sample clock periods. —
Flerl?t/i(ﬁir (Applicable to delay from Start trigger to CHO analog
Generator output and delay from Start trigger to digital data output)
Mode.
Additional Add 70 Sample clock periods for real data processing mode. | FIR and CIC
Delay with . . filters enabled.
OSP Enabled. Add 73 Sample clock periods for complex data processing

NI PXI-5441 Specifications
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Specification Value Comments

Trigger Exporting

Exported A signal used as a trigger can be routed out to any —
Trigger destination listed in the Destinations specification in the
Destinations Markers section.

Exported 65 ns (typical) Refer to the tg
Trigger Delay documentation in
the NI Signal
Generators Help
by navigating to
NI Signal
Generators
Help»Devices»
NI 5441»
Triggering»
Trigger Timing.

Exported >150 ns Refer to the ty
Trigger Pulse documentation in
Width the NI Signal
Generators Help
by navigating to
NI Signal
Generators
Help»Devices»
NI 5441»
Triggering»
Trigger Timing.

© National Instruments Corporation 25 NI PXI-5441 Specifications



Markers

Specification Value Comments

Destinations 1. PFI<0..1> (SMB front panel connectors) —

2. PFI<4..5> (DIGITAL DATA & CONTROL front panel
connector)
3. PXI_Trig<0..6> (backplane connector)

Quantity One marker per segment —

Quantum Marker position must be placed at an integer multiple of —

four samples (two samples for Complex (IQ) data).

Width >150 ns Refer to the t,,
documentation in
the NI Signal
Generators Help
by navigating to
NI Signal
Generators
Help»
Fundamentals»
Waveform
Fundamentals»
Events»
Marker Events.

Skew With Respect to | Refer to the t;

With Respect to Digital Data documentation in
Destination Analog Output Output the NI Signal
Generators Help
PFI<0..1> +2 Sample Clock N/A b .
Periods Yy navigating to
© NI Signal
PFI<4..5> N/A <2ns Generators
Help»
PXI_Trig<0..6> +2 Sample Clock N/A Fundamentals»
Periods Waveform
Fundamentals»
Events»
Marker Events.

Jitter 20 ps rms —
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Arbitrary Waveform Generation Mode

Memory Size

33,554,432 bytes | 268,435,456 bytes | 536,870,912 bytes

Specification Value Comments
Memory Usage | The NI 5441 uses the Synchronization and Memory Core For more
(SMC) technology in which waveforms and instructions information,
share onboard memory. Parameters, such as number of refer to the
segments in sequence list, maximum number of waveforms | NI-TClk
in memory, and number of samples available for waveform | Synchronization
storage, are flexible and user defined. Help by
navigating to
NI Signal
Generators
Help»
Programming»
NI-TClk
Synchronization
Help.
Onboard 32 MB option: 256 MB option: 512 MB option: —

associated with a set of instructions. The instructions
identify which waveform is selected from the set of
waveforms in memory, how many loops (iterations) of the
waveform are generated, and at which sample in the
waveform a marker output signal is sent.

Output Modes | Arbitrary Waveform mode and Arbitrary Sequence mode —
Arbitrary In Arbitrary Waveform mode, a single waveform is selected —
Waveform from the set of waveforms stored in onboard memory and

Mode generated.

Arbitrary In Arbitrary Sequence mode, a sequence directs the NI 5441 —
Sequence to generate a set of waveforms in a specific order. Elements

Mode of the sequence are referred to as segments. Each segment is

© National Instruments Corporation 27
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Specification Value Comments
Minimum Arbitrary Arbitrary The minimum
Waveform Size Trigger Mode Waveform Mode | Sequence Mode | waveform size

Sampl i le rat
(Samples) Single 16 16 ils sample rate

ependent in
Continuous 16 96 at >50 MS/s | Arbitrary
Sequence mode.
32 at <50 MS/s
For complex (1Q)
Stepped 32 96 at >50 MS/s data minimum
32 at <50 MS/s waveform size is
~ halved.
Burst 16 512 at >50 MS/s
256 at <50 MS/s
Loop Count 1to0 16,777,215 —
Burst trigger: Unlimited
Quantum Waveform size must be an integer multiple of four samples —

(two samples for complex (IQ) data).

Memory Limits

32 MB Option

256 MB Option

512 MB Option

All trigger modes
except where

Arbitrary 16,777,088 134,217,600 268,435,328 noted.
Waveform samples samples samples
Mode, For complex (IQ)
Maximum data maximum
Waveform waveform
Memory memory is
halved.
Arbitrary 16,777,008 134,217,520 268,435,200 Condition: One
Sequence samples samples samples or two segments
Mode, in a sequence.
%:::;:;2 For complex 1Q)
data maximum
Memory
waveform
memory is
halved.
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Sample Rate =
100 MS/s,OSP

Specification Value Comments
Memory Limits (Continued)
Arbitrary 262,000 2,097,000 4,194,000 Condition: One
Sequence Burst trigger: Burst trigger: Burst trigger: ortwo segments
Mode, 32,000 262,000 524,000 1 & sequence.
Maximum
Waveforms
Arbitrary 418,000 3,354,000 6,708,000 Condition:
Sequence . i . . . ) Waveform
Mode Burst trigger: Burst trigger: Burst trigger: memory is
Maximum 262,000 2,090,000 4,180,000 <4,000 samples.
Segments in a (<2,000 samples
Sequence for complex (IQ)

data.)
Waveform Play Times
32 MB 256 MB 512 MB

Maximum Play 0.16 seconds 1.34 seconds 2.68 seconds Single Trigger
Time, mode.

Play times can be

Disabled significantly .
extended by using

Maximum Play 16 seconds 2 minutes and 4 minutes and Continuous,

Time, IQ Rate 14 seconds 28 seconds Stepped, or Burst

=1 MS/s, Trigger modes.

Real Mode,

OSP Enabled For Complex (IQ)
mode the play

MaximumPlay | 2 minutes and 22 minutes and 44 minutes and | times are halved.

Time, IQ Rate 47 seconds 22 seconds 43 seconds

=100 kS/s,

Real Mode,

OSP Enabled
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Function Generation Mode

Specification Value Comments
Standard Waveform Maximum Frequency —
Waveforms -

. Sine 43 MHz
and Maximum
Frequencies Square 25 MHz
Triangle 5 MHz
Ramp Up 5 MHz
Ramp Down 5 MHz
DC —
Noise (Pseudo-Random) 5 MHz
User Defined 43 MHz

Memory Size

65,536 samples for 1/4 symmetric waveforms

16-bit samples.

NI PXI-5441 Specifications

(Example: Sine) User Defined
16, 384 samples for non-1/4 symmetric waveforms Waveforms
(Example: Ramp) must be exactly
P i 16,384 samples.
Frequency 355 nHz .
Resolution
Phase 0.0055° .
Resolution
30 ni.com




Onboard Signal Processing

Onboard Signal Processing

Pre-Filter Pre-Filter

->| Gain | |—> Offset | |—> I FIR |—>| ICIC
Pre-Filter Pre-Filter

"| Gain Q |" Offset Q HQ F'RHQ cic

Waveform Output || 1Q
Memory ™ Engine > Rate

Digital DAC
_>| Gain H Interpolation ; DAC >

T T T T T
1Q Rate Rate Change Sample Rate Rate Change  Effective
(OSP Interpolation) Sample Rate

Figure 7. Onboard Signal Processing Block Diagram

Specification Value Comments
IQ Rate
OSP 12 to 512 (multiples of 2) Total
Interpolation 512 to 1,024 (multiples of 4) NI PXI-5441
Range 1,024 to 2,048 (multiples of 8) Interpolation =
. . . OSP
(OSP Interpolation = FIR Interpolation X CIC Interpolation) Interpolation x
DAC
Interpolation.
IQ Rate Sample Rate/OSP Interpolation Example: Fora
(Lower IQ Rates are possible by either lowering the sample rate | sample rate of
or doing software interpolation) 100 MS/s, 1Q
rate range =
48.8 kS/s to
8.3 MS/s
Data 1. Real (I path only) —
Processing 2. Complex (IQ)
Modes P Q
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Specification Value Comments
Pre-Filter Gain and Offset
Pre-Filter Gain | 18 Bits —
and Offset
Resolution
Pre-Filter Gain | -2.0 to +2.0 Unitless
Range (Values < |11 attenuate User Data)
Pre-Filter -1.0to +1.0 Applied after
Offset Range pre-Filter gain
Output Output = (User data X pre-Filter gain) + pre-Filter offset Pre-Filter
(=1 £ Output < +1) output
FIR (Finite Impulse Response) Filter
Filter Length 95 Taps The FIR filter
) ) isused to pulse
\C;fol;ment 17 bits (=1 to +1) shape the TQ
dt data and to
Filter Symmetric compensate
Symmetry for the CIC
filter roll-off.
Interpolation 2,4, 0r8
Range
Coefficients Automatically generated by NI-FGEN (refer to FIR Filter

Types) or Custom Coefficients provided by the user
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Specification Value Comments

FIR Filter Types

Filter Type Parameter Minimum Maximum —

Custom — — — Coefficients
are provided
by the user.

Flat Passband 0.1 0.43 Lowpass Filter
that minimizes
ripple to the
following
relation:
IQ Rate x
Passband.

Gaussian BT 0.1 0.9 —

Raised Cosine Alpha 0.1 0.9

Root Raised Alpha 0.1 0.9

Cosine

CIC (Cascaded Integrator-Comb) Filter

Size 6 Stages The CIC Filter

Interpolation 6 < Interpolation < 256 (integers) dogs t.he

R majority of the

ange . .

interpolation
in the OSP.

NCO (Numerically Controlled Oscillator)

Frequency 1 mHz to (0.43 x Sample Rate) —

Range

Frequency Sample Rate / 248 Example:

Resolution 355 nHzwitha
Sample Rate
of 100 MS/s

Iand Q Phase | 0.0055° —

Resolution

Phase 16 bits Look-up table

Quantization address width

Tuning Speed | 1 ms —
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Specification Value Comments
Modulation Performance (Typical)
Modulation Measurement Type FIR Interpolation —
Configuration ) 1 3
GSM Physical | MER 46 dB 47 dB 42 dB | Direct path
Layer! (Modulation Error Ratio) (4 dBmPeak),
EVM <05% | <05% | <08% | 2> MHz
(Error Vector Magnitude) rms rms rms carriet
W-CDMA MER 46 dB 39 dB — Direct path
Physical (4 dBmPeak),
EVM 0.5 % 1.0 % —
Layer? < ms oS s ? 25 MHz
carrier, ACPR
ACPR 65 dBc | 68 dBc — Measurement
(Adjacent Channel Power BW =4 MHz
Ratio) and Channel
(External Sample Clock) Spacing =
ACPR 61dBc | 61dBc | — |>MHz
(High-Resolution Sample
Clock)
DVB Physical | MER 43 dB — — Direct Path
Layer3 — — (4 dBmPeak),
EVM <(3£5% 25 MHz
Carrier, ACPR
ACPR 48 dBc — — Measurement
(External Sample Clock) BW =
ACPR 47dBec | — | 796 MHz
(High-Resolution Sample and Channel
ClOCk) SpaCIIlg =
8 MHz

1 OSP Enabled. IQ Rate = 1.083 MS/s, 4 Samples/Symbol. FIR Filter Type = Flat, Passband = 0.4. MSK modulation:
Software Pulse Shaping and Phase Accumulation, 270.833 kS/s, Gaussian, BT = 0.3. PN Sequence Order = 14.

2 OSP Enabled. IQ Rate = 3.84 MS/s, 1 Sample/Symbol. FIR Filter Type = Root Raised Cosine, Alpha = 0.22. QPSK.
PN Sequence Order = 15.

3 OSP Enabled. IQ Rate = 6.92 MS/s, 1 Sample/Symbol. FIR Filter Type = Root Raised Cosine, Alpha = 0.15. 32 QAM
Modulation. PN Sequence Order = 15.

NI PXI-5441 Specifications
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Specification Value Comments
Digital Performance
Maximum <-90 dBc Full-Scale Output
NCO Spur
FIR 1Q Rate Range —
Interpolation (with 100 MS/s
Sample Clock OSP Out of Band OSP Passband
Rate) Suppression Ripple
2 195 kS/s to 63 dB 0to-0.08 dB FIR Filter Type =
8.33 MS/s Flat. Passband =
0.4. Ripple
4 97.6 kS/s to 74 dB 0to-0.08 dB M
416 MS/s easurement to
) 0.4 x 1Q Rate.
8 48.8 kS/s to 40 dB 0to—0.8 dB Stop Band
2.08 MS/s Suppression from
0.6 x IQ Rate.
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Amplitude (dBm)

00
225 23.0 235 24.0 245 25.0 255 26.0 26,5 27.0 275
Frequency (MHz)

Figure 8. GSM Physical Layer!:2
External Sample Clocking = 99.665 MHz

-10

Amplitude (dBm)

0
225 23.0 23,5 24.0 245 25.0 255 26.0 26.5 27.0 27.5
Frequency (MHz)

Figure 9. GSM Physical Layer 12
Internal (High Resolution) Sample Clocking = 99.665 MHz
Additional artifacts are caused by High Resolution Clock spurs.

I OSP Enabled. Direct Path (4 dBm Peak). 25 MHz Carrier. IQ Rate = 1.083 MS/s, 4 Samples/Symbol. FIR Filter Type = Flat,
Passband = 0.4. Software MSK modulation: 270.833 kS/s, Gaussian, BT = 0.3. PN Sequence Order = 14.

2 For more information on eliminating spurs, refer to the DAC Effective Sample Rate in the Sample Clock section.
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Amplitude (dBm)

Bt

-110
17.5 20.0 225 25.0 275 30.0 325

Frequency (MHz)

Figure 10. CDMA 2000 Physical Layer'2
External Sample Clocking = 98.304 MHz

Amplitude (dBm)

-100

-110
17.5 20.0 225 25.0 27.5 30.0 32.5

Frequency (MHz)

Figure 11. CDMA 2000 Physical Layer'?
Internal (High Resolution) Sample Clocking = 98.304 MHz
Additional artifacts are caused by High Resolution Clock spurs.

I OSP Enabled. Direct Path (4 dBm Peak). 25 MHz Carrier. IQ Rate = 1.2288 MS/s, 1 Sample/Symbol. FIR Filter Type =
Custom Flat Filter with Passband = 0.48. QPSK. PN Sequence Order = 15.

2 For more information on eliminating spurs, refer to the DAC Effective Sample Rate in the Sample Clock section.
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Amplitude (dBm)
&
()]

o

10.0 15.0 20.0 25.0 30.0 35.0 40.0
Frequency (MHz)

Figure 12. W-CDMA Physical Layer':2
External Sample Clocking = 92.16 MHz

Amplitude (dBm)
&
()]

10.0 15.0 20.0 25.0 30.0 35.0 40.0
Frequency (MHz)

Figure 13. W-CDMA Physical Layer'-2
Internal (High Resolution) Sample Clocking = 92.16 MHz
Additional artifacts are caused by High Resolution Clock spurs.

! OSP Enabled. Direct Path (4 dBm Peak). 25 MHz Carrier. IQ Rate = 3.84 MS/s, 1 Sample/Symbol. FIR Filter Type = Root
Raised Cosine, Alpha = 0.22. QPSK. PN Sequence Order = 15.

2 For more information on eliminating spurs, refer to the DAC Effective Sample Rate in the Sample Clock section.
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Amplitude (dBm)

e UV, WV S VN N

5.0 10.0 150 20.0 250 30.0 350 40.0 450
Frequency (MHz)

Figure 14. DVB Physical Layer'?
External Sample Clocking = 96.88 MHz
Artifacts at 15 and 35 MHz are due to 2x FIR Interpolation aliasing.

Amplitude (dBm)

-95
-100

5.0 100 150 20.0 250 30.0 350 40.0 450
Frequency (MHz)

Figure 15. DVB Physical Layer!?2
Internal (High Resolution) Sample Clocking = 96.88 MHz
Artifact at 10 MHz is caused by CLK IN feed-through.
Additional artifacts are caused by High Resolution Clock spurs.

I OSP Enabled. Direct Path (4 dBm Peak). 25 MHz Carrier. IQ Rate = 6.92 MS/s, 1 Sample/Symbol. FIR Filter Type = Root
Raised Cosine, Alpha = 0.15. 32 QAM Modulation. PN Sequence Order = 15.

2 For more information on eliminating spurs, refer to the DAC Effective Sample Rate in the Sample Clock section.
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Calibration

Specification Value Comments

Self-Calibration | An onboard, 24-bit ADC and precision voltage reference are —
used to calibrate the DC gain and offset. The self-calibration
is initiated by the user through the software and takes
approximately 75 seconds to complete.

External The external calibration calibrates the VCXO, voltage Also known
Calibration reference, output impedance, DC 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 —

Power

Specification Typical Operation Overload Operation Comments

+3.3 VDC 19 A 2.7 A Typical.
Overload

+5 VDC 22 A 24 A veroa
operation occurs

+12 VDC 0.46 A 0.5 A when CH 0 is
shorted to

-12VDC 0.01 A 0.01 A ground.

Total Power 229 W 27.0W
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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 5441. 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™

* Measurement Studio

* Microsoft Visual C++ .NET

* Microsoft Visual C/C++

* Microsoft Visual Basic
Interactive The FGEN Soft Front Panel supports interactive control of —
Control and the NI 5441. The FGEN Soft Front Panel is included on the
Configuration | NI-FGEN driver CDs.
Software

Measurement & Automation Explorer (MAX) provides
interactive configuration and test tools for the NI 5441.
MAX is also included on the NI-FGEN CDs.

You can use the NI 5441 with NI SignalExpress.

© National Instruments Corporation 41
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Environment

NI PXI-5441 Environment

@ Note To ensure that the NI PXI-5441 cools effectively, follow the guidelines in the
Maintain Forced-Air Cooling Note to Users included in the NI 5441 kit. The NI PXI-5441
is intended for indoor use only.

Specifications Value Comments
Operating 0 to +55 °C in all NI PXT chassis except the following: —
Temperature | 145 °C when installed in an NI PXI-101x or
NI PXI-1000B 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 Shock | 50 g, half-sine, 11 ms pulse. Meets IEC 60068-2-27. Test —
profile developed in accordance with MIL-PRF-28800F.
Operating 5to 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 meter maximum (at 25 °C ambient temperature) —
Pollution 2 _
Degree
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Compliance and Certifications

Safety

The NI PXI-5441 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-5441 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-5441 meets the essential requirements of applicable European
Directives, as amended for CE marking, as follows:

*  2006/95/EC; Low-Voltage Directive (safety)
*  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.

RFERFmiTRIZHEEDZ (PE ROHS)

mEZERA National Instruments 74 m B 742 5™ 5 b R B S84 4 5 4 (RoHS).
T National Instruments H11E RoHS A MU B, 5% 5% ni. com/environment /rohs_china.
(For information about China ROHS compliance, go to ni.com/environment/rohs_china.)
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Physical

Specification Value Comments
Dimensions 3U, One Slot, PXI/cPCI Module —
21.6 x2.0x 13.0cm
(8.5%x0.8x5.1in.)
Weight 345 g (12.1 oz) —
Front Panel Connectors
Label Function(s) Connector Type —
CHO Analog output SMB (jack)
CLK IN Sample clock inputand PLL. | SMB (jack)
reference clock input.
PFI0 Marker output, triggerinput, | SMB (jack)
sample clock output,
exported trigger output, and
PLL reference clock output.
PFI 1 Marker output, triggerinput, | SMB (jack)
sample clock output,
exported trigger output, and
PLL reference clock output.
DIGITAL Digital data output, trigger | 68-pin VHDCI female
DATA & input, exported trigger receptacle
CONTROL output, markers, external
sample clock input, and
sample clock output.
Front Panel LED Indicators
Label Function For more
infa tion, ref
ACCESS | The ACCESS LED indicates the status of the PCIbus and | 1 o o tone F7Et
. to the NI Signal
the interface from the NI 5441 to the controller.
Generators Help.
ACTIVE The ACTIVE LED indicates the status of the onboard
generation hardware of the NI 5441.
Included Cable
1 (NI part number 763541-01), 50 2, BNC Male to SMB —
Plug, RG223/U, Double Shielded, 1 m cable.
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@ Note NI PXI-5441 modules of revision B or later are equipped with a modified
PXI Express-compatible backplane connector. This modified connector allows the
NI PXI-5441 to be supported by hybrid slots in a PXI Express chassis. To determine the
revision of an NI PXI-5441 module, read the label on the underside of the NI PXI-5441.
The label will list an assembly number of the format 191789x-01, where x is the revision.
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Where to Go for Support

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

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

National Instruments corporate headquarters is located at

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

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

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

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

Canada 800 433 3488, China 86 21 5050 9800,

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

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

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

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

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

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

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

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

Taiwan 886 02 2377 2222, Thailand 662 278 6777,

Turkey 90 212 279 3031, United Kingdom 44 (0) 1635 523545
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M2 v 1.35 191 FUBREL
kEE&HLT
B [ % 1.41 2,00 BEA(.
DAC D7 JLX
g4 | 50Q 0.00564 2.00 ToNEUD
77 INE LT
1kQ 0.0107 3.81 EATEET.
NI-FGEN (2.
RS [E 3% 0.0113 4.00 1—HETED
BB R Z
s54> | 50 Q 0.0338 12.0 ELZET,
7o
1kQ 0.0644 229
BIE B8 0.0676 240
IRIE 2 BERE < IRIBERBHD 0.06% (0.004 dB) —
A7ty b | RIBHED £25% D R/S . ESEIREHED 0.0014% k| 4 Lo ks
o ATIFFBAAR
T,
BRHDEE
BRAHAEE AW anm BRAENEBE (Vo NI 5441 D&%
K ABEL,
S41L%5 | 50 Q +0.500 IRIBEE B &
VAP VAt 7ty ~
1kQ 0953 FHIC L YR
B | 5% +1.000 EINET,
B4 | 50 Q +1,000
727 e +1905
B | 5% +2.000
E54> | 50 Q +6,000
727 e +11.43
B | 5% +12.00
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T i = P 574 8

R

DC & BT FEB®/TA T ITNRADHRE 3“&’{0)/\“7\“
+ IRIEEED 02% + 4 7 v kD 0.05% + 500 pV it s LU
(EL T+ T L— 3 BED £10 TLA) ;;g;i;
+ RIEHEBAD 04% £ A 74 M 0.05% £1 mV (0 ~55C) | /e 1551
FAVH L ADBA > BEUBY
SA VR + RIBEED 02% (B 7FvUTL— 3> ;g;;zf
SBED +£10 CTLIR) g
. e hﬁ%&%‘\-*ﬁm
TAVHEE  + IRIBEED 04% (0~55TC) XNET,
DC 522 : 30 mV (0 ~ 55C)
AE . DCHEEICDNTIE, HRIEEEE] (374 U BRED 21E
EEBINET. 2EXE S A M 8D DCEEDEA.
IRIBER 16V ERUET, COEEDFTEY R 15V
THDEE. DCHEEIZLTORTRHZZENTEET,
+0.2% x (16 V) + 0.05% x (1.5 V) £ 500 pV = +33.25 mV

AC iRIBHEEE | = {RIED 1.0% =1 mV 50 kHz EE3%

.

AR

HAA Y E— | 50 Q AFRELIZ 75QAF (V7 kY 7 TREIRATEE). —

§UR

aEA o E— | BOREIL. 1-PEEOERA L E—F L RICH LTRHE —

85 RBIE ENTOET,

HHhATY DC _

p

HHBEHE Y7 b 7 CRIRATEE, ENAEE. CHO BAERE N —
AL E—F Y RCELMEERED 1 WIBH TRIE SN
%7,

BAEHBE | CHORAL. BWBETIC50Q. 212V (FA Lo hRDE —

i B3 +8V) Y — R, CH 0 HANER (LRSS
NTWBIEEIHELE A,

SRR CHO HHIE. T 2/ SABTORIEMEEYR— kL TL —

Y, FICEHKDO NS FEREROENHETFEELOT
BRCTEET,
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1

AV

BERELVBREE

g

43 MHz

-3 dB THIZE.

DAC T2 %)L
wwEZ 1%

V7 bO 7 TEIRAEEGERA /R E FIR) 7 4L
5, (ERRTREL RGBT, 2. 4. £/I13 8.

10 MS/s it
DY Ty
Ayolb—hk
TlE 7Y
W71
BHTY,

DAC I &
557
L—bhAD%E
E(CRd D5t
HIZD LTI,
DAC zht
T — b
o arE
SZBLTLE
=0,

OSP ##fE (2D
WTlE, T+
R— R EBL
B o3
vESHELT
<TEELY,

TFrAT T«
124

VT D7 TEIRAIRRIEA A —HIEIA 7 RIEA 7 4 L5,

B4 8L
VETA17
SV TIRATD
#HFI FARTRE,

ISRIN KT AW 50 kHz = &4
Zvw kxR ; . . EL .
7 b SALORAR | BEAYTYT | BEAYTLT &7
-0.4 ~ +0.60B -1.0dB ~ +0.5 -12~+05dB
100 Hz ~ 40 MHz | 100 Hz ~ 20 MHz | 100 Hz ~ 20 MHz
ISV RIEE AP, T7FA5 T«
; . N WEBLD
AbEMY Y/ <5ns <8 ns <10 ns %4k
MAH TR
&l
IR= <10% <5% <5%
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dB

+0.3 dB

L]

+0.4 dB—

™
p
—-0.4dB——-0.4dB—-0.4dB

o i
et

-10.0

1.0M

10.0M
AKE (Hz)

48.0M

B

FEEESNI/IRZAN R T Ty bRR 4100 F/XR

2.0

1.6

1.2

0.8

20.0n

40.0n

60.0n
BERAE (s)

80.0n

100.0n
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50 -
I
25 -
0.0 - \\
-25 - N
AN
-75 - \
—-10.0 -
§ 125 - \
-15.0 - \
—-17.5 -
—20.0 - \ —
225 - \\ // \\
250 -
N
\\ l/ C
—80.0 -, | | | | | | | | | |
00  200M 40.0M 60.0M 80.0M 100.0M 120.0M 140.0M 160.0M 180.0M 200.0M
FElR# (Hz)
B3 4L NROREFEHLE. 100 MS/s. 1x DAC #[HE
5} 2% s0MHZLEOBE. BEMSEEA A—SEELRY T,
| i Ak
—RERBICE I SERT IRARIEH
BEEK AWS 0k A
. . c o NN B, ZARKETIE
0278 VAVS i3 G 2TATT 7?[10:74»
3% 43 MHz 43 MHz 43 MHz ZELUVDAC
wmEZqINs%E
ki HEINTHNEEA* 25 MHz 12.5 MHz i::25) L (o
STk HEINTHNEEA* 5 MHz 5 MHz RANBEIR#E(T
0 Hz,
=1 i2 *
=Bk HRINTWERA 5 MHz 5 MHz AT
RII B R E R
(23t U Caalfk
ENTWET,
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T i axAYb

ANRY MVESTE

SINAD A RIE -1 72~

(Signal fo TIVRT =)V

Noise and (dBFS). DC ~

Distortion) AV ‘A7 B4 7>7 | 50 MHz £ TH
T, EIRIED

1 MHz 64 dB 66 dB 63 dB SINAD (4.

10 MHz 61 dB 60 dB 47 dB -148 dBm/Hz /
A4 X707IC

20 MHz 57 dB 56 dB 42 dB LoTHBEEN
F£9, IRNTOD

30 MHz 60 dB 62 dB 62 dB ey

40 MHz 60 dB 62 dB 62 dB

43 MHz 58 dB 60 dB 55 dB

SRERES ISR #&IE -1 ABFS.

HLRAIUT DC ~ 50 MHz

27Y—4 FTHE, S5

Y REHE B

Lo nNE7, KIRE

(SFDR)! A AAV A S S BT | OBREESD
SFDR (.

1 MHz 76 dB 71 dB 58 dB 2148 dBm/Hz

10 MHz 68 dB 64 dB 47 dB /AX787IC
Lo THIREN

20 MHz 60 dB 57 dB 42 dB 4. FARTO
fE3EET. T

30 MHz 73 dB 73 dB 74 dB Ay

40 MHz 76 dB 73 dB 74 dB EEESEEN
x4,

43 MHz 78 dB 75 dB 59 dB

=R 7N AP #&IE —1 AdBFS.

SFDR - - . — . DC ~ 50 MHz

AL MR B®T5A4>7>7 STATT i_—cl_glj_ic EiR

1 MHz 87 dB 90 dB 90 dB ENSE: Y AN
@ SFDR (%,

10 MHz 86 dB 88 dB 90 dB -148 dBm/Hz /
A4 X7Aa7Ic

20 MHz 79 dB 88 dB 88 dB fRasdntauy

30 MHz 72 dB 72 dB 73 dB £9., TRTO
EIEET, T

40 MHz 75 dB 72 dB 73 dB AT RENS

43 MHz 77 dB 74 9B 50 9B BB EEN
ES

THAFZI oL PIEBERLUANIEBRAKRTV 7 ADELE L TEESNET,
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1 f& =P
0~407C AW ¥RiE -1 dBFS.
SRUEE [ yhvornr | mrauTeT | meavTLT | LREEDYE
20 kHz -77 dBc (%) -77 dBc (F#) | -77 dBc (F#)

1 MHz -75dBc (%) -70dBc (F#) | -62 dBc (F#)
5 MHz -68 dBc -68 dBc -55 dBc
10 MHz -65 dBc -61 dBc -46 dBc
20 MHz -55 dBc -53 dBc -40 dBc
30 MHz -50 dBc -48 dBc -38 dBc
40 MHz -47 dBc -46 dBc -34 dBc
43 MHz -46 dBc -45 dBc -33 dBc
0~585C AV S ?Eﬁliﬁ_—] dBES: )
o SALo IR | ErA2ToT | BrAL T T | SRl eR
20 kHz -76 dBc (&%) -76 dBc (&%) -76 dBc (&%)
1 MHz -74 dBc (&%) -69 dBc (HF#) -61 dBc (%)
5 MHz -67 dBc -67 dBc -54 dBc
10 MHz -63 dBc -60 dBc -45 dBc
20 MHz -54 dBc -52 dBc -39 dBc
30 MHz -48 dBc -46 dBc -36 dBc
40 MHz -45 dBc -41 dBc -32 dBc
43 MHz -44 dBc -41 dBc -31 dBc
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i fif Arrb
AR MV (RE)
FH/ A4 X i i 20 B Fi9 /A XEE EiRIEDF15 /
o v ooy [ a6/ | o amiz
JXR Vokpk | dBmM JHz Hz Hz AZTOTIC
A7 40 18 | -142 | -1460 | S2THIREN
k/S 7.
B 1> | 006 | -204 148 | -1276
Er4> | 01 | -160 9 -148 | -132.0
Er4> | 04 | -40 13 | -145 | -1410
BT 1> 1 40 18 | -142 | -1460
ErA > 10.0 3 | -136 | 1460
‘A 4 16.0 71 130 | -146.0
myAY | 12 | 256 | 213 | -120 | -1456

NI PXI-5441 18k

ni.com/jp




0.0

-10.0

-20.0

-30.0

&
@ -40.0

-50.0

-60.0

-70.0

-80.0 |

-90.0

0.0 25.0M 50.0M 75.0M 100.0M 125.0M 158.0M 175.0M 200.0M
A (Hz)

B4 OMHzZ YT b=2RRG ML 4100 bRR,
100 MS/s. 4 [CERE &7z DAC #fEHRE

5} A% HA40/4X7071E BEFALRCLS> THRSNET. COFRICET 2
BMICOLTIL, (T4 4 XEE H#E8HLT LS,
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20.0

10.0

0.0

-10.0

-20.0

-30.0

dBm

-40.0

-50.0

-60.0

-70.0

-80.0

-90.0

0.0 25.0M 50.0M 75.0M 100.0M 125.0M 150.0M 175.0M 200.0M
JEEE (H2)

B5 10MHz YOI h=2RZRY ML, BT A 2T 2 TIRR,
100 MS/s. 4 [CERE SN /z DAC #REHRE

5} 2% B50/4270701 MEF/ARCLS>THRENE T, COHRCET 2
FHMBICONWTIE, TP/ A XBE] ARESRLTILZSL,
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0.0

-10.0

-20.0

-30.0

m —40.0
o°

-50.0

—-60.0

—-70.0

-80.0

-90.0

0.0 25.0M 50.0M 75.0M 100.0M 125.0M 150.0M 175.0M 200.0M
JEEE (H2)

B6 514LYU IR 2b=2VRAXRS ML (BE)

5} A% H6n/4x7071% MEFAARCLS>THRENES. COHRCET S
BEICOLTIE, [/ XEE) HHESRLT A,
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70099

g fi =P
Yo7 1. AER. NTRHRE (W=1) ROy oY —
YRYTU=A | 2 pE DDS N—R. BHRE ADFFMIDNT

. . o N & TF>R—K2o
3, 4488 CLKIN (SMB 7A > k/Sx)baxs %) Oy Ots
4. 54E8, DDC CLKIN (DIGITALDATA & CONTROL 7 | & 5 488BL T
Ay kAx)baxo ) <FEEN,
5 4R, PXIXRZ—RUK PXINy ST L—>a%s
%)
6. 4488, PXI_Trig<0.7> (PXI/N\y & FL—>a%0 %)
Yo7V — FOEHE & SREE
7 Y7L — N YT — S ofERE —
o0y o)—R
NTRE 23.84'S/s ~ 100 MS/s (100 MS/s) /N (1< N<
4,194,304) [ZE%E ATHE
B ERE 10 S/s ~ 100 MS/s 1.06 uHz
CLKIN 200 kS/s ~ 105 MS/s | #AEBo Oy &Y —RICZKY
hee AN LE
ST INoaOyom
PXI X% — 10 S/s ~ 105 MS/s Fa—F 4 =YL VIO
NP} ZA#E 40 ~ 60%.
PXI_Trig<0..7> 10S/s ~ 20 MS/s
DAC R8> 7 —b
Yy —k DAC #fEI{REK =Ly LY DAC @y > 7l
(MS/s) L—r L—bt= (DAC#
IR x (B>
10S/s ~ 1 (OFF) 10S/s ~ ZL— )
105 MS 105 MS
/o [* | ospimizouT
12.5 MS/s ~ 25 MS/s ~ (. T R—R{E
105 MS/s 210 MS/s FSU0E| U3
vESRLTE
10 MS/s ~ 40 MS/s ~ =0,
100 MS/s 400 MS/s
10 MS/s ~ 80 MS/s ~
50 MS/s 400 MS/s
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Hi & =P
Y27V — M OEERE & 2RRE
o7 ERED FREEER BED R D HFRE —
sy o —X
NTRKRE 11 Y7oy o EE <10 ps
=5 R RE 11 Y7oy o EE yrFoOy o EE )
16,384
HER (TR0 0~76ns <15 ps
SRFALLR) A XBELUS v (10 MHz i)
Yo7 AT ALRME A XBE 2x DAC #—/\—
o0y J—2R S . Y7 UIE
Y (dBc/Hz) #7€v k S RFAER Sy S Fi/ ) U238
100 Hz | 1kHz 10 (100 Hz ~ 100 kHz %= #k
kHz a)
NTRE -110 -131 -137 <1.0 psrms
SN RAE] -114 -126 -126 <4.0 ps rms
CLK IN -113 -132 -135 <1.1 ps rms
PXI X & — -1156 -118 -130 <3.0 ps rms
A2

VBT — MBS 1B &L BHREEHEHE L.

2PXIRG — RU ARG, 27Ny sy —XHPXI_CLKI0 A v ¥ ENTNBIHEEICHEN.

HNEY TV
Oy 2o AND
Dy I HRE

YA 0 IIETY v & 300 ps
BEAZ v £1 ns

yo0oay oI o AR—b

I RKR—=FL | 1. PF<0.1> (SMB 70O kSRR H) IO RR—=FLE

Y2 TNT | o DDC CLK OUT (DIGITAL DATA & CONTROL 7ay | £~ 7Vo0v 2
<4,194,304) T4

3. PXI_Trig<0.6> (PXINNy oL —>a%0 %) BRI RE,

IV RR—bFL ‘ —

F=o 7Y TaA—T 41—

Oy o DEA% RABIEE vy (BE) v

PFI<0..1> 105 MHz PFI 0: 6 ps rms 25 ~ 65%

PFI 1: 12 psrms
DDC CLK OUT 105 MHz 40 ps rms 40 ~ 60%
PXI_Trig<0..6> 20 MHz — —
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ﬁi AE YU TIILoOv o OHMED NI PXI-5441 OMREICKE M EEEZ BHREMNH
VET, o700y I0OREDD vy E/-(36MA/ 4 XI2LY, EERE
BDRARY MVT, ¥y 7IIo0y SERBCIIFEELAZVWRTUT R
DRETIEENHVET, 2E21E /A IE—R7ONT A HEBICKTE
TNTWBHE. NFFGEN [ZBE. SafEs0y o2 #RL. HEDIQ L —
hEZERLEDT. enfBeEs Oy I TEINTREZOV I LUDBEZES DD v S
DREL, EEREBOEHARRYS MIVTEPRBRATY 7 ADRET DIEED
HUET (ZOBRKRFICDONTIE. K8~ 15%288). VZhuz7DUH >
TY O EERETICENRATU T RAZRET DT, #igaagooy o

FERTHENTEET, B2 V¥ T <1 Hz BREDREED

NI PXI-5650/5651/5652 EliF#F £ 1L, BN/EIRETY,

FR—-FoOvY
(PI8B VCXO)

i i =P 374

Ay I )—=2R AES > F)bony o3 ARy 2 —TEFERALTE —
#oOvoiIcAyvy. HLLIEF 2 R— K VCXO BK#
BEENPSIRBEINET,

VR EHERE +25 ppm —
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fiffny o2 )—7 (PLL) BES5nOv o

T i axAYb
BEEsOYY 1. PXI_CLKI0 (PXI/Nw & FL—>axs4) PLLE#,/Ov Y
SR 2. CLKIN (SMB 7AY k/S3x)Lbaxs %) (& PLL X9 D

BEEFER#M %R
#HUEY.
Bl PLL #{EAT 554, NI 5441 OFREHFEE (L. PLL &% —
OOy O —RADRERBEREDOHICEDEET,
Oy & B =70 ms —
B&X 200 ms
B &R B 5~20MHz (1 MHz EIf@). 7 +JL T 10 MHz, —
PLL E#2 O v & BikEIL 50 ppm DHEETH SLEH
HYFET,
Fa1—F4— 40 ~ 60% —
YA L )VEH
I RKR—h 1. PFI<0.1> (SMB Z7A Y /X)X %) —
UZPLLEZE | o px| Trig<0.6> (PXINy & FL—>a%54)
o0y oDH -9
VaE+
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CLK IN

(B7ony o BLVEEIOY I AN, 2 WAL S =
*09)

g (- AAV B
aAxv% SMB (v v %) —
7 AT —
A% LYy INonys -

2. PLLE#s0Ov S
B En B 1~105MHz (B> 7Ibo0y o DHEAESLPEKE) —
Qﬁ;];()g)z?HZ’v 105 MHz (> ZF)boBy oD AhEBELVA
5~20MHz (PLLE#S Oy o DH %)
ANBEEHE 38 : 0.65 ~ 2.8 Vo —
(50Q &7, 0dBm ~ +13 dBm)
FRH 02 ~ 2.8 Voyp (50Q &)
RAANBER 10V —
ANAVE—FVR | 50 Q —
ARNTY Y AC —
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PFIO & TUPFI 1
(PFI (FOY S AVREREA 97z —R). 7O MRV

*x09)

& fiE AAY b
mp S 2SMB (v v 7) —
73 BRI [E _
PR EE B DC ~ 105 MHz —
ANDWE (Y H)

H5E Fa bU A —
BRATEE | -2~+7V —
=
Vi 20V —
Vi 08V —
ANAVE—= | 1kQ —
TR
HADE/E (1RVH)
V=2 1L 9o 7ony ol B K (1<K<4194304) TH —
FIRTEE.
2. ¥ N0y s s4 AR—2R (100 MHz) 3. E#H
M (2 < M<4,194,304) THRERIHE.

3. PLLE#/OY Y

4, %—n

5 THRKR—b LR YA (HARRE MY A)
HAAE— | 50 Q —
TR
RALENBE | -2~+7V _
#
Vo B/ 29V (BIEE). 1.4V (50 Q &F) HH RS AN

33VTILEE

Vou BA:02V (BIEE). 02V (50 Q &) ropy TTh =B
d5EmY / <20ns 10 pF D&,
YASN YRS

i
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DIGITAL DATA & CONTROL (DDC)
2O bR ARG Y (FTav)

Ti% i =P 57
qAxo Y 68 > VHDCI AR A% % —
547
Ty HENE 16 —

S
HEES 1. DDC CLKOUT (#Owv & HHh) —
2. DDC CLKIN (#Ov & AA)
3. PFI2 (AH)
4. PFI3 (AH)
5. PFl4 ($7)
6. PFI5 (#4)
55K 23y —
HAh{EBYE (F—#iAh. DDC CLK OUT. LU PFI<4.5> 8L3)
EBs47 LVDS (IREEZEENES) —
54 =/ ek =X . ]90 Q =Ea
Vou — 13V 17V FICHE.
L TINAADT
VoL 0.8V 10V — =AY
EENNTE 025V _ 0.45V A
. BRAE
HAHIEY 1125V — 1375V <15 pF.
E—NBE L RSanBL
UL o—nIg
EEF/NILAR — — 0.6 ns ANSI/TIA/
Fa1— (ZF EIA-644 (258
RNT7ADA &,
Fa1-)
I EBY Y/ — 0.5ns 1.6 ns
TETHUE
5]
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T & =P 57

HHhEBSSE (&EE)

HAORF 21— E# 1 ns. &K 2 ns. DIGITAL DATA & CONTROL 7 A —
YRAROID2 DOENIHRFRIORF 21—,

HAFME / V7RI 7 TIERTDT—Y HEAEEELVHEEE%E —

3511 d —iEHE, BREEe. W FIEEA VE—F U RIREE
IRV ET,

RAHIEE -03~+39V —

e

ANDEEEE (DDC CLKIN LU PFI<2..3> 2481)

EEv147 LVDS (REEZEENGES) —

ANZEENA > 100 Q —

E—4>X

RAHIEE -03~+39V —

ol

E5%E =/ B —

EBANERL 0.1V 05V

AHhaEY 02V 22V

E—RERE

DDC CLK OUT

o0y oL F—ygHNBLUN~Y—H(E DDC CLKOUTDILBEFHY —
Iy TELET,

Rk E HMICOWTIE, Uo7y s OovsvarEs —
BLTEE,

Ta—T4— 40 ~ 60% —

Ao

R4 40 ps rms —

DDC CLK IN

0y oK DDC F—# #1583, DDC CLKIN D6 EPMYU Ty —
CTELET,

R E & B 10 Hz ~ 105 MHz —

ANTa— 40 ~ 60% —

TA4—Y4A0

IVDHRE

ANy EH YA 2IET Y& D 300 ps pk-pk. AT v 7D —

FED 1 ns rms.
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FEtE Y N

% i aAxrb
V-2 1. PFI<0.1> (SMB 7 RAY k/SxJ)baxo %) —
2. PFI<2.3> (DIGITAL DATA & CONTROL 70> k/%
xIaAxo )
3. PXTrg<0.7> Ny & 7L —>aA%5 %)
4, PXIRZ—KRUH INvoTL—>raxsd)
5. U7 kY17 (BEFCHLESR)
6. BB (MU AHEBELEN), T4k,
£—k R —
2.
3. RFw
4, N—X
Ty oBi TH A —
B/VULRIE | 25ns NI RS REZEAIL
T->FNRL R
NI 5441 — b Y #—
MUHEAZVY
D1, EBBLTL
EE,
OSP HBEHD DAC #R%# BRI NI (REREZAIL
sa N — FINA R
i Sy T RSP T DY ST DI R AL AN
Frosen | e 1o ns NUHSLSH
DIEE 2 584> 70y oEm+ | Pl EBRLTS
110 ns =0,
4 6AH T IVE Oy o AL+
110 ns
8 654> T o0y o AL+
110 ns
OSP BEHD | 404> 7)o 0w & B + 110 ns —
B4, BL ~
UHMST D
IINT—FH
HODEIE
LECEE 3390y & EEE RN, —
E—E“@’E”” (BEES R U H 5 CHO 73 04 HHDIBIES & OBIA b
B UADDT L4 T —4 BADEIEIE. )

NI PXI-5441 14k
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Lax: ] | m P 570
OSP MEME | EHT—SMBE—RICHLT704>FIoOvsE | IRBELUCIC 7 4
HEDIEINE HRZ B0 V5 =F/ME.

13

SEGESEN

BREHT—FUNBE—-—RICHLT73 Y 7Io0y s

(BAta kY A5 CHO 7 00 A1 DERES K UFA b
DHAMS T ZIVT—5 HAIDERE(SER.)

bPUHDIH RAAR—F

IO RKR—b NUAHELTERESNBESER. Iv—h] v 3> —

LE=rUAD D THA%] AFICREINDZ TR TOREAEITRKRE

H% EMWATEET T,

IO RKR—b 65ns (%) NI FEBREBAN

L7=bYUHE T->FNA R

i NI 5441 > bY H—
MIHELEZY
Dty EBBLTL
720N,

IO RAKR—b >150 ns NI EBRERAI

L7=bYU AR T->FNA R

JLRIE NI 5441 > b Y Fi—
bMUHEAZY
Dty EBRLTL
720N,

<—nh

Hig {8 aAxvh
HA% 1. PFI<0.1> (SMB 7O b/Xx)Lbaxo %) —

2. PFI<4.5> (DIGITAL DATA & CONTROL 7B > b/%

AR H)

3. PXI_Trig<0.6> Ny o 7L —>a%0 %)

V) DEHBTEEBSNDILEDNDYET.

He 1X=h/[ETAVH —
BEE R—AMBER AT T ERH (Q T—sD292T —

(::]

>150 ns

NI EEREBAINT-
BEX@S-EEOEEX
e A e
AARY MDD, &5
BLTLEE,
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Hi & =P 57
AFa— TFATEAD | FTPHIT—4 | NIEBREBAIT-
HA5% HE HADIHE 5;&%—*5&9[905*
[ R e
PFI<0..1> 22TV 7L HARYIDL,, &5
(RS D BLTSEZ,
PFI<4..5> ZL <2ns
PXI_Trig<0..6> YT TL
B o EH]
A4 20 psrms —
== » ” — K
FEERRERE—F
i & =P 37 5
AEUEE NI 5441 (. EFE LS F U R—RATY EZHEF TS SMC FHHIZDONT
A (Synchronization and Memory Core) 72 /A2 ZFERLTL | (L. NI{ESHR
FT. DT VRAVR DRI AL MR AT RNORKETE. EBANT-
BLULBEEA M= TERTER Y TR ED/IAT A—F Fayssy
(I, EEBHREDNHY., I—HEETT, &= NI-TCIk
REANIVT %=
SELT 2
LY,
FriR— | 32MBATar: | 256 MBA S 3> | BI2MBA T 3> —
FAEY 33,654,432 /XA | 268,435,456 /N1 ~ 536,870912 /x4 b+
Y4 X
HAE— | FEFEE-—RFBLUEES TV RE—FR —
i
FEEEE | FEREE—RFTIE B—RENA AR—RATY ISR NTL —
E—K BERLY o BEREN, EREINET.
FE— EFE—TRE—RTIE =T RICE>TNIB44] 13K —
TR Ty hEREDIERFTEKRLET., O — T ADERE. ©ITAY
E—F FELTHRESNET . FITAV ML —EOHTICEERTS
NEJT, GSE. ATVRNDEENSRBIRINDER. £HREND
BEODIN—T (#BUIERL) 0. TLTI—ARAESHEEZTN
BDEFEDOY L TINERHBLUET,
NI PXI-5441 {£#% 24 ni.com/jp



i i =P
%/J\i}iﬁé EFE—TRE— %/J\i}iﬁé*i/f
YA X FUAE—R FEEEE—R Kk A3 FE
H>7 — =R
) TN 16 16 T—RTHY

SEX T 16 B JIb—kIC
= 96 (>50 MS/s BF) P
32 (<50 MS/s BF) {Eﬁﬁ (1Q)
27T 32 9 (>50MS/sB) | T —FDEE
& w/AVETR
32 (<50 MS/s BF) YA XIER
bl o
N—X b 16 512 (>50 MS/s B¥) Iy &y
256 (<50 MS/s BF)
== 1~16,777215 —
hor b | N=X kM HE: EHIR
BEE EREYAX(I 49207 BRH (IQ T—5D2H>7)) @ —
BRETHLHVLEDHUET,
X EVHIER
32MBAT 3 256 MB A7 3> 512MBA7ar | Rl EN

— IEOBRY A
EFE KR 16,777,088 134,217,600 268,435,328 TORY A
TR el el el E—K.
R N
AEY BERH Q)

T—YDiFE
& RAEF
AEVIEZES
[CIZUET,
TFE— 16,777,008 134,217,520 268,435,200 R —4
N sl sl Y7 YARICTE
Tk 7z13
R 2DDET A
AE B BG
=B
BRH (9
Ty DiFE
& mAREF
AEVIZERD
[CRUET,
© National Instruments Corporation 25 NI PXI-5441 {14k



T il aAAVb
A EUHIR (BEE)
EB— 262,000 2,097,000 4,194,000 St
223 | meRbRUs: | s=RRRUs: | a=xbpugs | ZAPETE
BT 32,000 262,000 524,000 2 SDEH A
ANIrYY
&,
EB— 418,000 3,354,000 6,708,000 S0 BT A
: A
728 | s=RbRusH | A=RERUA | =RERUH: | SO0
Sy 262,000 2,090,000 4,180,000 FILDEA,
ZHDB (EEH (1Q)
Ko A F— 5 DIEE
b (% <2,000 &
»7I.)
R AR
32 MB 256 MB 512 MB
BAEAE 0.16 % 1.34 % 268 H—pUY S
RS, Y K.
izo)l/— B, ATy
100 b= 7. R
MS/s N=A KR
s AE—REE
OSP &3 ALT, BE
BAHE 16 % 25 14% 4528 % FSE & XhE (-
B, 1Q ERT B
L—hk = AT EE,
1 MS/s. wEH (Q
EHE— - KT
s OSP BRI
% DIV E
BAEAE 2547 % 252 445 43 % ER
B, 1Q
L—h =
100 KkS/s.
EHE—
k. OsSP
B
NI PXI-5441 f1#% 26 ni.com/jp



BBREEE—F

© National Instruments Corporation

i i = 57 &
EERTS & 4 BA R —
AR pa—— 23 M

ki 25 MHz
=K 5 MHz
SoT77v 5 MHz
SoTTI 5 MHz
DC —
JAX (ES S L) 5 MHz
1-¥EE 43 MHz
AEUHAX 1/4 ¥R DB AL 65,536 > 7L (] ERE ) 16 Ew I\?:-:/Ej
1/4 SRR DB AL 16384 9> T (Bl 5> THK) ;};%%;ngﬁ@
16,384 > )
THHBEDH
VET,
A MEE | 355 nHz —
fIARS HRAE 0.0055° —
27 NI PXI-5441 {4



#F K- RESNE

* k- FESRE

Tty NEE

i e e e D L
ﬁfv MEED -»I/E’F _>|;’7/49/»|" ?ﬁ;\r’:ﬁ: DAC
e R e TAAT e e e
, | , | , I
QL—+ L—hEE HoILL—+ L—hEE )
(OSP #F) $oINL—k
B7 FoA—-KESLEITOvsE
Hig i P 374
Qv—»F
OSP ##MEE | 12 ~512 (2 DfE#h). NI PXI-5441 #
512 ~ 1,024 (4 DfEED. BO&EE =
1,024 ~ 2,048 (8 D5#K) OSP #if x
(OSP #f = FIR % x CIC %) DAC #if
QL—k H# 7L — k JOSP %R Bl 4y 7
(BTN —RETIFRELEV I NI 7HBETS>S | L=
ET, 1IQL— hETIFB I ENTATRE) 100 MS/s D5
aoQL—k
L=
48.8 KS/s ~
8.3 MS/s
T — 4 L8 1. R (/8RDH) —
TR 2. BEH (1Q)
TL24N85A ELTF 7Y B
TL74)055 | 18EY b —
A oBLUF7
£y h5REE
AP S -20~+20 AL
SAvLyy | (E< |1 A-YTF—5EEE)
TLT740EF | -1.0~+10 ARSI

TA %ITE
.

H 7]

Hh= A—YTF—IxTLT74NFTA4)+TL T4
X7y bk (F1<EHA<HD)

ARSI
H

NI PXI-5441 14k

28

ni.com/jp



H# i =P 57
BRA IV RIEE (FIR) 24105
TANIDEX | 955y FIRZ 4%
i I, 1Q5—%
{REIE 7EYE (=1 ~+1) /UL 2R
T4 DR | xR L. CIC7+«
M JZoO—)b
o FT7EMET
i ] 0 B 2. 4. 8 5DICERS
2o NFFGEN (TFIR 74L& 94 71 88R) $£riza—vc | NET.
REEINDHRY AMREICKY BEIRIICAR.
{Fx: ] il =P 57 5
FRZ4NM954T
PEPIZ4 —
47 INTGA—H =&\ B
SN — — FREHp1I—Y
[CRUREHE
nEd,
72y bk JSRIN R 0.1 043 O—/SX 7«4
emiQlb—
N VAV.YAMS
KETU )L
z&/Mk.
HIRX BT 0.1 0.9 —
TR a 0.1 0.9
THE-RR o 0.1 09
%
CIC (ART—EFH#H<LE) Z74)%
Y4 X b6RT— ClIC74)%
5 [ OSP Tl &
[ &0 B 6 < fHifEl <256 () hEDBEE
TWET,
NCO (BEHIHRIER)
FER BN & B 1mHz 043 x5 >FILL— k) —
BRE D REE Y7L — | /248 5 : 355 nHz
(100 MS/s M
Y7L —
~)
© National Instruments Corporation 29 NI PXI-5441 L4



T il m P 574
NCO (BEFIHRIRE) BZ)
| B8LU0QM | 0.0055° —
WO HREE
fIHEETFE 16 Ew b Wy o7y
F—TINDT
KL Rig
AR 1 ms —
ZEAERE (M)
R BMESAT FIR ##E —
2 4 8
GSM @' | MER 46dB | 470B | 420B | ¥4 L4 kI
(BFRRRELD) A (4 dBm
o o, [} E— 7)‘
EVM B <05% | <05% | <08% | o5 \iiy it
(TS—ROIT_Fa— rms rms rms ﬁ
K)
W-CDMA #1 MER 46 dB 39 dB — ALY kX
2
5 EVM <05% | <10% | — ;é_(i‘)ij
rms rms 25 MHz ki
ACPR 65dBc | 68cBc | — | & ACPRA
(BHEF + > 2IVRREALL) 1E BW = 5
GBS T o 0Oy S) 4 Mz, 7+
RI)VERE =
ACPR 61 dBc | 61 dBc — 5 MHz
(BPMREEY > T oOy )
DVB #I2 /& 3 MER 43 dB — — B2 A
EVM 06% | — _ ;é_(‘;()"\Bm
rms 25 MHz g3
ACPR 48dBc | — — ”E\BVAVCPR A
Y 7Non £ BW =
GhEY > FIoOy o) o6 MHz.
ACPR 47 dBc — — F v 2RIV
(ENREEY > 7)oy y) @ =8 MHz

TOSP AL, IQL— b =1083MS/s. 44> TV [ 2RIV, FIR 74 54T =7Fy b /RRIN K =04, MSK &5 :
V7 U7 /OVAEIEE LOIAAERE. 270833 kS/s. AU R, BT=03. PN & —% > RIEfL = 14,

2OSP AL QL — b =384MS/s. 1H 2TV [ 2RIV, FIRZ4IWE 54T =FARIFERK. o =022, QPSK.

PN > —% > RIEfL =

15,

SOSPEME. IQL—b=692MS/s. 19> 7V [ 2RIV IR 74547 =FEHR_RREK. a =015, 32QAM &
. PN 2 —4 > RIEHL = 15,

NI PXI-5441 14k

30

ni.com/jp




& & =P 7
FIOINVEH
&KX NCO <-90 dBc TIVRT =)L
ATUT R 7
FIR # A QL — ~EaE —
(100 MS/s ¥~
Jioayy OSP HigNR= OSP /XR/N\V R
L—hK) = U7
2 195 kS/s ~ 63 dB 0~ -0.08 dB FIRZ4)W& 54
8.33 MS/s T=TZvy kX
AN R =04
4 97.6 kS/s ~ 74 dB 0~-008dB | o4axiQL—t=E
4.16 MS/s TnUZIVEIE,
48.8 kS/s 0d 0 0.8 dB SDZ kv TN
208 MS/s N
S '\IJEJZEEQ
© National Instruments Corporation 31 NI PXI-5441 4%



-10.0-

-20.0

=30.0-

-40.0=

-50.0=

{718 (dBm)

-60.0=

-70.0-

-80.0-

-90.0-

-100.0- i i 1 1 | i [ i i i
22,5M Z23.0M 23.5M 24.0M 24.5M 25.0M 25.5M 26.0M 265M Z7.0M 27.5M
B E ¥ (Hz)

8 GSM#mEE! 2
AEY I o Oy o =99.665 MHz

-10.0-

-20.0-

-30.0-

-40.0-

-50.0=

HRAZ (dBm)

-60.0+
-70.0
-0.0-
-90.0-

=100.0-
225M 23.0M 23.5W 2408 245M 25.0M 255M 26.0M 265M 27.0M 27.5M
E H)

B9 GSM#HEE' ?
WE (ERREE) Y7o 0y o =99.665 MHz,
ROFRDT7—F 770 MMI. SRBEI/OYIDRTIT ADERA,

1 OSP BE#ifk, ¥4 Lo h/XR (4dBm E—2), 25 MHz #53%K, 1Q L— k =1.083 MS/s. 44> 7JL [ 2 >R)b, FIR 7 1 L%
AT =TFy b RANYE =04, V7 D7 MSKZR 270833 kS/s. DR, BT=03. PN > —4 > RIEfL = 14,
2RTUTZRAREDFHFEMICONTIE, YT Nonys) £52a3>D IDACEHY TV —b1 2BBLTI LS,

NI PXI-5441 f1#% 32 ni.com/jp



{E4E (dBm)

_0.0-
-100.0-
-110.0- : !

1 1 1 [
17.5M 20.0M 22.5M 25.0M 27.5M 30,0M 32.5M
EER (Hz)

B 10

CDMA2000 #)#/g" 2
SNERY > TILo 0y o =98304 MHz

{58 (dBm)

-100.0-

-110.0-, , . | ;
17.5M 20.0M 22,5M 25,0M 27.5M 30.0M 32.5M
el (Hz)

B

CDMA2000 #32fg - 2
WE (EREEE) > 7oAy o =98304 MHz, RODHFDT —F 77 4
M. EREESI OV IDRT YT IADERE,

! OSP&E#fk. ¥4 Lo h/XZ (4 dBm E—2)., 25 MHz #5%iK. 1Q L— b = 1.2288 MS/s. 1 H> FIb | > HR)b. FIR 7 1 IV E
AT =hRILTZYy T4y (SRNZE =048). QPSK. PN > —4 > RIBAL = 15,
2RFVTABREDFHEMICONTIE, > Fhonvs] €02 3>D IDACRMY T — k1 2BBLTI S0,

© National Instruments Corporation

33 NI PXI-5441 tt#%



#R0E (dBm)

25,0~
-30.0-
_35.0-
40,0~
-45,0 -
E0.0-
55.0-
—60.0-
-65.0~
=70.0-
-73.0
-50.0-
B85.0-

=85 0=
-105.0-,

Mwmw

1 1 1 1
25.0M 30.0M 35.0M 40.0M

R (Hz)

-100.0-
1 1
10.0M 15.0M 20.0M

B12 W-CDMA¥ERE' ?

NERY > TIVo 0y o =92.16 MHz

{R68 (dBm)

-100.0-
-105.0=,

-25.0-
-30.0=
-33.0-
-40.0=
-45.0-
-30.0=
-55.0-
-60.0~
-65.0-
-70.0-
=75.0=
-80.0-
-35.0-
-90.0-
-35.0=

1 1 1
25.0M 30.0M 35.0M

B (Hz)

1 1
10.0M 15.0M 20.0M 40.0M

BE13

W-CDMA #3/g 1 2
MER (EofREE) Y 7)body o =9216 MHz,
ROFRDT7—F 770 MMI. SRBEI/OYIDRTIT ADERERA,

1 OSPBE#fk, ¥4 Lo b/XR (4dBm E—2), 25 MHz #3%K. 1IQ L— bk =384 MS/s. 1 4TIV [ > KRIL, FIR 7 4 V5 &
A7 =FARIERK o =022, QPSK, PN > —4 > RIEfL = 15,
2RTUTZRAREDFHFEMICONTIE, YT Nonys) £52a3>D IDACEHY TV —b1 2BBLTI LS,

NI PXI-5441 18k

34 ni.com/jp



-30.0 -
-35.0-
-40.0 -
-45.0 -
=50.0 =
-55.0 -
=60.0 -
-65.0 -
-70.0-
-75.0-
-60.0 -
-B5.0 -
-90.0 -

=95.0 -
-100.0 -
-105.0-]

' | | ' i | ] |
50M  10.0M  15.0M 20.0M  250M  30.0M  35.0M  40.0M  45.0M
BiE# (Hz)

{E18 (dBm)

14 DVB#HEE" 2
SNERY > TILo Oy & =96.88 MHz,
BELVIEMHz DT —F 772 M. 2XFIRWREDITA U T XMIREA,

-30.0-
-35.0
-40.0-
-45.0
-50.0 -
-85.0
-60.0 -
=55.0 -]
-70.0-]
-75.0-
=80.0 -
-85.0

-90.0 -]
-95,0-
-100.0-
-108.0-)

1 ] 1 1 1 1 1 1
5.0M 10.0M 15.0M 20.0M 25.0M 30.0M 35.0M 40,00 45.0M
ik# (Hz)

1RIE (dBrm)

B15 DvB#ERE' 2
MR (BafEEE) Y2 7No0y Y =96.88 MHz,
IOMHz D7 —=F 772 blE. CLKIN 7 4 — R R —DIRE.
ROHFDT —F 770 I, BREESIOYIDRT) 7 RADEE.

! OSPE#L, ¥4 Lo h/XX(4dBm E—2). 25 MHZ %R, 1IQ L — b =692 MS/s. 1 > FIL [ 2 RIb. FIR 71 V& &
A7 =FARIERK o =015 32QAM £, PN > —4 > RIEAL = 15,
2RFVTABREDFHEMICONTIE, > Fhonvs] €02 3>D IDACRMY T — k1 2BBLTI S0,

© National Instruments Corporation 35 NI PXI-5441 {14k



FvyU7Jb—3>

Ti% | aArvh

I TEv FUR—KTlE 24y b ADC BLUORBEETEH%EAH —
Jb—3v WTDCTABLUVA Ty FERELET. LT
FrUTJl—aviE V7D TEFRLTI-YN
BAL. SETETICH 758U T,

HRFrUT | AEBBFY VT L—aE VCXO. BEEE, Hh4 > | THEERED

L—>ar E—42R DCTA > BXUVF Ty bERELET, | FrUTL—
BUZEHIT. FEREATVICRESNET, >3 » LRk,

FrUTL— ERREAABF YV TL—2 3006 2 EREHMTY . —
T3 HEE

DH—ALT Y 1549 —
THERE

&R

1 REMF BAFEIF AXrb
+3.3 VDC 19 A 27 A E=E CHO M5
+5VDC 22A 24 A %égih;—ég
+12VDC 046 A 05A REMEMFEAE,
-12VDC 0.01 A 0.01 A
AFtEN 29W 270 W

NI PXI-5441 {£#% 36 ni.com/jp



JyZ2bh0x7

i i =P 57
FZAN NI-FGEN (&, IVI #EH#L K 5 4 /NT NI 5441 DRk, HlIE. —
VA ke BLUKEZERBEICLET. N-FGEN (I, ZHORARIRE

TIVT—=2a IO vOA 0T T —RERBL
E3
77— NI-FGEN (3. UTFO7 U —2 3 ERBEDTOS S —
>aryIhk SO T —RERBLET.
17 * LabVIEW
e LabWindows™/CVI™
* Measurement Studio
¢ Microsoft Visual C++ .NET
* Microsoft Visual C/C++
* Microsoft Visual Basic
¥t 5& =X D 1 FGEN V7 k702 /X% JUIE. NI 5441 OFtEEREITE % —
BLWHER YAR—FLTOWES, FGEN V7 702 h/3x)LIE
7bh0x7 NI-FGEN RS A/NCD ICEENTWET,
Measurement & Automation Explorer (MAX) T
NI 5441 335X ICHEK. TLTTRAINTBHIENTEE
9. MAXH N-FGENCD IZ&EENTIVET,
NI 5441 (%, NI SignalExpress & FARIEETT .
© National Instruments Corporation 37 NI PXI-5441 {14k



B

NI PXI-5441 OIRIE

E *E NI PXI-5441 Z3hRJICHENT BHI2IE. NS4 +v MZEEND [EHZES
HERECDNTI DHA BSA U [CE> TS W, NIPXI-6441 (3. ZRER%E
ERLUTEFSNTVET,

{hx: | aAX b

HERE 0~+55C (LATFZEBRSINTDNIPXI > v—2) —

0~ +45°C (NI PX-101x & 723 NI PX-1000B & ¥ — /[
BUMIHBE).

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

RERE —-25 ~ +85 C, IEC 60068-2-1. IEC 60068-2-2 [ZZE#L, —
ENERFODAENT 10 ~ 90%. #EFBHAE I &, IEC 60068-2-56 [Z#EHL, —
TE
REFROERT 5~ 95%. #EFT/EE &, IEC 60068-2-56 [ZHEHL, —
TE
BFEE 30g. FIEZE. 11 ms/NLR, IEC 60068-2-27 [Z#EHL, AR MILB &
MIL-PRF-28800F [C#EHLL TTF R M 7O 7 7 A )L & WYL, V2 & %D»
BT 2560
HYET,
RERHE 50 g. FIEZE. 11 ms /LR, IEC 60068-2-27 IZ4E#L, -
MIL-PRF-28800F [C##LL TF R 707 7 A )L & ML,
B{ERS) 5~ 500 Hz. 0.31 gyree IEC 60068-2-64 41, 2R PLB&
[ ELnx:
BT 25560
HYET,
RERE 5~ 500 Hz. 2.46 Qe IEC 60068264 [ZH#E4l, X k7 —
A7 74 J)LE. MIL-PRF-28800F. Class B DE# % LH
5.
=E K 2000 m (B:LRE 25 CHS) —

NI PXI-5441 {£#% 38 ni.com/jp



RS K UHEHL
Btk

NI PXI-56441 (3, &H8l, &, RERICEASNIESIKEICEHTLIUTD
RERBOVBERGEZBITLDICRFFSNTOET,

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

5} AT U BLURORSREICONTHE. BREOSALESET B, ni.con/
certification (HFB) IC7 /AL THERES BB FLEFERZAT
BEL. REOHMORETSU 580 vo LTES L,

CLU (AL
NI PXI-5441 (3. &l . RERICEAESNLSEIEREBICETHLUTO
EMC DUERMZHI-T LD ICHRIFSNTNET.
* ENO6I326 EMC L E2&M. BN Za=T«

EN5501T TXw> 3> (Group 1. Class A)
e CE. CTick. ICES. $LUFCC/S—hr 15Ty 3> (ClassA)

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

CE #4L
NI PXI-5441 (%, LIFO&LDIZ, CERX—JWEICEDNT, &HTSHEC
EERETICLD2EANEHICES L TLET,
o 2006/95/EC ; EBEES (R£H)
e 2004/108/EC ; EHim L %R 1& (EMC)

5} 2% comRozotnarI5{7 REHICOLTE BAEE (DoC) 22

BIESW), CORBOBEEESEAFTSICIE. ni.com/certification (T
TORRALUTREELEERSA O THRREL, ZHT5V 05200 voLT
<TEELY,

© National Instruments Corporation 39 NI PXI-5441 {14k



13

FoaFIA DV RAVILAYIGE, RIBICEBLU/ACHEOERBLUVOHEEIC
BRUMBATHEDT., NIL BEERMSBTEOEEVMEEZRNATEIEN R
BOAEST NI OBEHICE>TERTHDEEZITNET,

IRIBIEMRICEAT 254M(E. ni.com/environment T Nl and the
Environment (EFE) DUz 7R—CHZEBWVEEITET., SOR—=2(C
[E. NIDEHLL TOSRE EIRIEO. O RFa AV MIEFEENTH
BOREBERICOVTOHRASNTNET,

EESE T (WEEE)

BRMOEEHAN HLREQEBELITRNTOHERZG. BT WEEEU YA IV F—~
EF LT ZE W, WEEE U B A 022 —BLUPF o a LA VR VIVAYD
WEEE ANDXISICBI T D5%MM(%. ni.com/environment /weee.htm Z#SBL T

LYo

RFERFRSRERNEERNE (PE ROHS)

REZEFA National Instruments 754 L 8 b o B T 2847 F 554 (RoHS).
KT National Instruments ' RoHS & #iE(E &, %3 ni. com/environment /rohs_china.
(For information about China RoHS compliance, go to ni . com/environment/rohs_china.)

NI PXI-5441 {£#% 40 ni.com/jp



YEFHYE

&

fiE

SETE

3U. 1 X8 v b, PXI/cPCIEZ 22—

21.6x20x13.0cm
(85x0.8x5.11in.)

EE

345 g (12.1 oz)

PA= DA VAE ¥ 2=F 324

Z NI

HERE

Axo5547

CHO

TFATHN

SMB (v v ?2)

CLKIN

Yo7 oRy s ANBEL
UPLLE#ESOY Y AT

SMB (v v ?2)

PFIO

~—AhAHH. FUHAT
vy ot T

U AR— b U7 b H A,

BIUPLLEEI/OY ST
7.

SMB (v v %)

PFI 1

J—HhAdh. FUHAS
o7 I)Noay oA T

O ZR—=b L7 b AL

XU PLLEEIO VI
7.

SMB (v v ?2)

DIGITAL DATA
& CONTROL

TUINT—FHN KUY
HAN THRR—kLE
bUARH ¥—Hh SEB
Y7oy o AN B

Lo > ooy o .

68 E> VHDCI A Xax4
4

70> bRV LED RiRER

NI

HERE

ACCESS

ACCESS LED (. NI5441 o3> bO—20DA > %
71— ABLVPCINRDRT—H RERLET,

ACTIVE

ACTIVE LED (&, NI 5441 DA »R— REFN—FD T

DRAT—FRERLET,

SRIC DT,
INI EBFEZEN
N1 #B1BL
TLEE,

R#EDT—7 N

1A (NIRRES 763541-01). 50Q. BNC # X — SMB
TS5 RG223/U. # TN =L Rg—=T)L (1 m).

© National Instruments Corporation

iy

NI PXI-5441 4k



@ *E JEZ 3> BLED NIPXI-5441 €2 1 —J)LICIE. RSNz PXI Express X4t
NG T—2 AR IPEBEINTNET, COBRRLAZIRIFITLY,
NI PXI-5441 & PXI Express >+ —RAD/NA 7y BXOy MIELET,
NI PXI-5441 €2 a2 —I)LD U EZ 3 (2D TIE, NIPXI-5441 O TFEIICH B S
NNWESBLTLEZEN, INLITIE 191789401 EWSEXD 7T UES
DEEBINTEY., xDBUEZaVITRVET,

YR— MER

NI PXI-5441 14k

B R—bUVY—RD—&IL, FaFtIARYINAYDI T TY
A N TTEWEEITET, ni.com/jp/support Tld, bZ T a—
FAVTRT TV =2 a BREOEILIANTVY—IhE, Foaf
WAVRINADYDT TV r—2a TP ZFDE A=)l | BEDE
REET, HoWB Y —RESBITBENTEET,

BEEE (Doc) &lF. ZDOSHMDOBECHEESESEMAVC. TEIFER
PR EEEEREFSNOBEGODEENDILTY., COFEICKY. BHM
I EMCO) [T 51— RECEHFZOZLMEICET S ERPRESIN
g9, CEAOHBOBAES(L. ni.com/certification (ZEE) M
SBAFTEEYT, SEADEKTF YU I —2aryPyR—bIhTH
5158, ni.com/calibration 5 EDHED Calibration Certificate
(XF) ZAFLCCHRAICKESZEDTEET,

T aFIA R YIVA YT KEA# (11500 North Mopac
Expressway, Austin, Texas, 78759-3504) BLUEEDIRHA 7 4 R
THERICYR—-PFIELTOWET, BREARATOYR— MIDWTIL.
ni.com/jp/support THR— MU I TR MEERT B, 0120-527196
(ZU=FA4VI) £7/2(5035472-2970 (KAK) ETHERS SN,
AARENATOYR—KIDNTE, SEDOEHEMICTEERLZE,

ARZ IV 972 3 6393737, 4% U7T 390241309277,

A > K 918041190000, %E 44 0 1635 523545,
F—XbZVU7 1800300800, #—RAMUT 43 662 457990-0.
ZF2>4 31(0) 348 433 466. 7174 800 433 3488,

$2E 82023451 3400, > #AKR—)L 1800 226 5886.

AA X 41562005151, AU —7 > 46 (0) 8587 895 00.
ANRA 2 3491 6400085, RANZT 386 3 425 42 00.

&4 662278 6777. BE 886022377 2222, #H[E 86 21 5050 9800,
F 3 420224235774, TX—24 45457626 00.

RAY 49897413130, bJL3 90212279 3031,
Za—2—22F 0800553322, /LD x— 47 (0) 6690 76 60.
T4 22k 358(0)972572511. 7R 0157 6624 24,
~NJLF— 32(0)27570020. 7Z2)b 5511 3262 3599,
R—2> K 48223390150, RJL kFJL 351210311 210,
~L—27 1800887710, ®m7 7 YUH 270118058197,
A%, 018000100793, L/N/ 2 961 (0) 133 28 28.

A7 7495783 6851

42 ni.com/jp



National Instruments. NI, ni.com. &&LU LabVIEW (E National Instruments Corporation
CREF > aFILA VAV A Vi) OEZETY, National Ins‘rrumems @Fﬂ“@# BICDNTIE,
ni.com/legal @ [MermsofUsel &5 3 /’& ¢ BLTSESN, AXERICEHRSNLZOMD
HEZELUCNERL. ThENOLEOHEE/-AEETT. National InsTruments DERZERET S
BHFICONTIE, YT b 017(@;*1‘(&\54##[*?& ANVT-BHNE). A7 7[CEENTNLD
patents.txt 774 )b, F/-ldni.com/patents DI L, ZHTEHIIVY—AMSBBL TS,

© 2005-2008 National Instruments Corporation. All rights reserved. 373846C-01

2008 F 06 A



	NI PXI-5441 Specifications
	CH 0
	Figure 1. Normalized Passband Flatness, Direct Path
	Figure 2. Pulse Response, Low-Gain Amplifier Path 50 W Load
	Figure 3. Frequency Response of Direct Path, 100 MS/s, 1x DAC Interpolation
	Figure 4. 10 MHz Single-Tone Spectrum, Direct Path, 100 MS/s, DAC Interpolation Factor Set to 4
	Figure 5. 10 MHz Single-Tone Spectrum, Low-Gain Amplifier Path, 100 MS/s, DAC Interpolation Factor Set to 4
	Figure 6. Direct Path, Two-Tone Spectrum (Typical)

	Sample Clock
	Onboard Clock
	Phase-Locked Loop (PLL) Reference Clock
	CLK IN
	PFI 0 and PFI 1
	DIGITAL DATA & CONTROL (DDC)
	Start Trigger
	Markers
	Arbitrary Waveform Generation Mode
	Function Generation Mode
	Onboard Signal Processing
	Figure 7. Onboard Signal Processing Block Diagram
	Figure 8. GSM Physical Layer,2 External Sample Clocking = 99.665 MHz
	Figure 9. GSM Physical Layer 1,2 Internal (High Resolution) Sample Clocking = 99.665 MHz Additional artifacts are caused by High Resolution Clock spurs.
	Figure 10. CDMA 2000 Physical Layer,2 External Sample Clocking = 98.304 MHz
	Figure 11. CDMA 2000 Physical Layer1,2 Internal (High Resolution) Sample Clocking = 98.304 MHz Additional artifacts are caused by High Resolution Clock spurs.
	Figure 12. W-CDMA Physical Layer,2 External Sample Clocking = 92.16 MHz
	Figure 13. W-CDMA Physical Layer1,2 Internal (High Resolution) Sample Clocking = 92.16 MHz Additional artifacts are caused by High Resolution Clock spurs.
	Figure 14. DVB Physical Layer,2 External Sample Clocking = 96.88 MHz Artifacts at 15 and 35 MHz are due to 2x FIR Interpolation aliasing.
	Figure 15. DVB Physical Layer1,2 Internal (High Resolution) Sample Clocking = 96.88 MHz Artifact at 10 MHz is caused by CLK IN feed-through. Additional artifacts are caused by High Resolution Clock spurs.

	Calibration
	Power
	Software
	Environment
	NI PXI-5441 Environment

	Compliance and Certifications
	Safety
	Electromagnetic Compatibility
	CE Compliance
	Environmental Management

	Physical
	Where to Go for Support

	NI PXI-5441 仕様
	目次
	図 1 平均化されたパスバンドフラットネス、ダイレクトパス
	図 2 パルス応答、低ゲインアンプパス（50 Ω負荷）
	図 3 ダイレクトパスの周波数応答、100 MS/s、1x DAC 補間
	図 4 10 MHz シングルトーンスペクトル、ダイレクトパス、 100 MS/s、4に設定された DAC 補間係数
	図 5 10 MHz シングルトーンスペクトル、低ゲインアンプパス、 100 MS/s、4に設定された DAC 補間係数
	図 6 ダイレクトパス、2トーンススペクトル（通常）

	サンプルクロック
	位相ロックループ（PLL）基準クロック
	開始トリガ
	マーカ
	任意波形生成モード
	関数発生モード
	オンボード信号処理
	図 7 オンボード信号処理ブロック図
	図 8 GSM物理層、2 外部サンプルクロック = 99.665 MHz
	図 9 GSM物理層1、2 内部（高分解能）サンプルクロック = 99.665 MHz。 図の中のアーチファクトは、高分解能クロックのスプリアスが原因。
	図 10 CDMA2000物理層、2 外部サンプルクロック = 98.304 MHz
	図 11 CDMA2000物理層1、2 内部（高分解能）サンプルクロック = 98.304 MHz。図の中のアーチファク トは、高分解能クロックのスプリアスが原因。
	図 12 W-CDMA物理層、2 外部サンプルクロック = 92.16 MHz
	図 13 W-CDMA物理層1、2 内部（高分解能）サンプルクロック = 92.16 MHz。 図の中のアーチファクトは、高分解能クロックのスプリアスが原因。
	図 14 DVB物理層、2 外部サンプルクロック = 96.88 MHz。 15 および 35 MHzのアーチファクトは、2¥ FIR補間のエイリアスが原因。
	図 15 DVB物理層1、2 内部（高分解能）サンプルクロック = 96.88 MHz。 10 MHzのアーチファクトは、CLK INフィードスルーが原因。 図の中のアーチファクトは、高分解能クロックのスプリアスが原因。

	キャリブレーション
	電源
	ソフトウェア
	環境
	NI PXI-5441の環境

	認可および準拠
	安全性
	電磁両立性
	CE準拠
	環境管理

	物理特性
	サポート情報




