NI PXI/PCI-5421 Specifications

16-Bit 100 MS/s Arbitrary Waveform Generator

CORFaALBCE BERBER-JDHEENTLET,

This document lists specifications for the NI PXI-5421 arbitrary waveform
generator. Unless otherwise noted, the following conditions were used for
each specification:

*  Analog filter enabled.
* 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. Specifications are subject to change without notice. For the
most recent NI PXI/PCI-5421 specifications, visit ni .com/manuals.

To access all the NI 5421 documentation, including the NI Signal
Generators Getting Started Guide, which contains functional descriptions
of the NI 5421 signals, navigate to Start»All Programs»National
Instruments»NI-FGEN»Documentation.

ﬁ Hot Surface If the NI 5421 has been in use, it may exceed safe handling temperatures and
cause burns. Allow the NI 5421 to cool before removing it from the chassis.
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(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 V o
DAC 16 bits —
Resolution
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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 scale of the DAC
Direct | 50 Q 0.707 1.00 is utilized. If an
amplitude
1kQ 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.
Amplifier| 1kQ 0.0644 22.9
Open 0.0676 24.0
Amplitude < 0.06% (0.004 dB) of amplitude range —
Resolution
Offset Range Span of +25% of the amplitude range with increments Not available on
<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 5421 is
1 kO +0.953 determined by

the amplitude
Open +1.000 range and the
offset range.

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 o amplitude and
(within =10 °C of self-calibration temperature) .
gain errors.
+0.4% of amplitude range + 0.05% of offset £1 mV The Low-Gain
(0 to 55 °C) and 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) Specifications
DC Offset Error: +30 mV (0 to 55 °C) valid only for
high impedance.
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 out is terminated —
Enable 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 Q, 12 V —
Output (28 V for the Direct Path) source without sustaining any
Overload damage. No damage occurs if the CH O output is shorted to
ground indefinitely.
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Specification Value Comments
Waveform The CH 0 output supports waveform summing among —
Summing similar paths—specifically, the output terminals of multiple

NI 5421 signal generators can be connected together.
Frequency and Transient Response
Bandwidth 43 MHz Measured at
-3 dB.
Digital Software-selectable finite impulse response (FIR) filter. The digital filter
Interpolation Auvailable interpolation factors are 2, 4, or 8. is not available
Filter for use for
Sample clock
rates below
10 MS/s.
Refer to the
Effective Sample
Rate section for
more information
about the effect
of interpolation
on sample rates.
Analog Software-selectable 7-pole elliptical filter. Available on
Filter Low-Gain
Amplifier and
High-Gain
Amplifier paths.
Passband Path With respect to
Flat 50 kHz.
atness Low-Gain High-Gain g
Direct Amplifier Amplifier
-0.4 to +0.6 dB —-1.0to +0.5 dB -1.2to +0.5 dB
100 Hz to 40 MHz | 100 Hz to 20 MHz| 100 Hz to 20 MHz
Pulse Path Analog filter
Response ) ) ) and Digital
Low-Gain High-Gain I lati
Direct Amplifier Amplifier AISrpo auon
1ree P P filter disabled.

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

Aberration <10% <5% <5%
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* +|O.|3 dB +0.4dB— +0-6‘dB

™
[
-1.0 —0.4dB -0.4dB—-0.4dB

dB
|

A

o

® Specification
~ Typical

1.0M 10.0M 48.0M
Frequency (Hz)
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Figure 2. Pulse Response, Low-Gain Amplifier Path 50 € Load
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Specification Value Comments

Suggested Maximum Frequencies for Common Functions

Function Path Disable the
- - - Analog filter and
Low-Gain High-Gain e
Di Amplifi Ammlif the Digital
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 frequency is
<1 mHz. The
value depends
on memory size
and device
configuration.
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
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Specification Value Comments

Spectral Characteristics (Continued)

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
harmonic

1 MHz 76 dB 71 dB 58 dB di .
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 87dB 90 dB 90 dB SFDR without
harmonics atlow

10 MHz 86 dB 88 dB 90 dB amplitudes is

20 MHz 79 dB 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
Spectral Characteristics (Continued)
0to40°C Path Amplitude
Total -1 dBFS.
Harmonic Includes the 274
Distortion Low-Gain High-Gain through the 6t
(THD) Direct Amplifier Amplifier harmonic.
—77 dBc
20kHz | -77 dBc (typical) (typical) —77 dBc (typical)
—70 dBc
1 MHz | -75 dBc (typical) (typical) —62 dBc (typical)
5 MHz —68 dBc —68 dBc -55dBc
10 MHz —65 dBc —61 dBc —46 dBc
20 MHz -55dBc -53 dBc —
30 MHz -50dBc —48 dBc —
40 MHz —47 dBc —46 dBc —
43 MHz —46 dBc —45 dBc —
0to55°C Path Amplitude
THD ) - h-Gai -1 dBFS.
) Low—(?am Hig —Qam Includes the 2d
Direct Amplifier Amplifier through the 6t
—76 dBc harmonic.
20kHz | -76 dBc (typical) (typical) —76 dBc (typical)
—69 dBc
1 MHz | —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 —
30 MHz —48 dBc —46 dBc —
40 MHz —45 dBc —41 dBc —
43 MHz —44 dBc —41 dBc —
© National Instruments Corporation 9 NI PXI/PCI-5421 Specifications




Specification Value Comments
Spectral Characteristics (Continued)
Average Noise Amplitude Average Average noise
Density Range Noise Density density at small
Y IBFS/ gmplitudes is
y— limited by a
Path Voepk | dBm | iz | 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
Intermodulation Path Each tone is
Distortion - - - —7 dBFS.
(IMD) . Low-Qam ngh-gam All values
Direct Amplifier Amplifier .
are typical.
10.2 MHz and -81 dBc -80 dBc —-62 dBc
11.2 MHz
10.6 MHz and -81 dBc -79 dBc —61 dBc
10.8 MHz
19.5 MHz and -78 dBc —66 dBc -54 dBc
20.5 MHz
19.9 MHz and -78 dBc —65 dBc -50 dBc
20.1 MHz
34.0 MHz and -75 dBc -58 dBc -51dBc
35.0 MHz
34.8 MHz and -75 dBc -58 dBc -51 dBc
35.0 MHz
42.0 MHz and -75 dBc -55 dBc -51 dBc
43.0 MHz
42.8 MHz and -75 dBc -55 dBc -50 dBc
43.0 MHz
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Figure 3. 10 MHz Single-Tone Spectrum, Direct Path, 100 MS/s, Interpolation Factor Set to 4

@ Note The noise floor in Figure 3 is limited by the measurement device. Refer to the
Average Noise Density specification for more information about this limit.
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Figure 4. 10 MHz Single-Tone Spectrum, Low-Gain Amplifier Path, 100 MS/s, Interpolation Factor Set to 4

@ Note The noise floor in Figure 4 is limited by the measurement device. Refer to the

Average Noise Density specification for more information about this limit.

NI PXI/PCI-5421 Specifications

12

ni.com



0.0

-10.0

—-20.0

-30.0

m —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
Frequency (Hz)

Figure 5. Direct Path, two-Tone Spectrum (Typical)

@ Note The noise floor in Figure 5 is limited by the measurement device. Refer to the
Average Noise Density specification.

Sample Clock

Specification Value Comments
Sample Clock 1. Internal, Divide-by-N (N = 1) Refer to the
Sources . . Onboard Clock

2. Internal, DDS-based, High-Resolution .

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. NI PXI-5421: External, PXI Star trigger
(backplane connector)

6. NI PXI-5421: External, PXI_Trig<0..7>
(backplane connector)
NI PCI-5421: External, RTSI<0..7>

© National Instruments Corporation 13 NI PXI/PCI-5421 Specifications



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
(1 £N<4,194,304)
High 10 S/s to 100 MS/s 1.06 pHz
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
NI PXI-5421 10 S/s to 105 MS/s Cycle tolerance 40 to 60%.
PXT Star
Trigger
NI PXI-5421 10 S/s to 20 MS/s
PXI_Trig<0..7>
NI PCI-5421 10 S/s to 20 MS/s
RTSI<0..7>
Effective Sample Rate
Sample Rate Interpolation Effective Sample | Effective
(MS/s) Factor Rate Sample Rate =
10S/ L (OF 10S/ (interpolation
sto (Off) sto factor) X (sample
105 MS/s 105 MS/s rate)
12.5 to 105 MS/s 2 25t0 210 MS/s
10 to 100 MS/s 4 40 to 400 MS/s
10 to 50 MS/s 8 80 to 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

NI PXI/PCI-5421 Specifications 14 ni.com



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)
NI PXI-5421 -107 -121 -137 <1.2 ps rms
Divide-by-N
NI PCI-5421 -110 -127 -137 <2.0 ps rms
Divide-by-N
High- -109 -121 -123 <4.2 ps rms
Resolution!
NI PXI-5421 111 -122 -135 <1.2 ps rms
CLKIN
NI PCI-5421 -113 -125 -135 <2.0 ps rms
CLKIN
NI PXI-5421 -115 -118 -130 <3.0 ps rms
PXIT Star
Trigger?

I High-Resolution specifications increase as the sample rate is decreased.
2 NI PX1-5421 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

© National Instruments Corporation
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Specification Value Comments
Sample Clock Exporting
Exported 1. PFI<0..1> (SMB front panel connectors) Exported sample

Sample Clock | ) 11y ] K OUT (DIGITAL DATA & CONTROL front | C.0°Ks can be
Destinations anel connector) divided by integer
p K(<K<
3. NI PXI-5421—PXI_Trig<0..6> (backplane connector) | 4,194,304).
NI PCI-5421—RTSI<0..6>
Exported —
Sample Clock Maximum
Destinations Frequency Jitter (Typical) Duty Cycle
PFI<0..1> 105 MHz PFI 0: 6 ps rms 25 to 65%
PFI 1: 12 ps rms
DDC CLK 105 MHz 40 ps rms 40 to 60%
OouT
NI PXI-5421 20 MHz — —
PXI_Trig<0..6>
NI PCI-5421 20 MHz — —
RTSI<0..6>
Onboard Clock
(Internal VCXO0)
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
NI PXI/PCI-5421 Specifications 16 ni.com



Phase-Locked Loop (PLL) Reference Clock

Specification Value Comments
Sources 1. NI PXI-5421—PXI_CLK10 (backplane connector) The PLL
NI PCI-5421—RTSI_7 (RTSI_CLK) reference clock

provides the
reference
frequency for the
phase-locked
loop.

2. CLK IN (SMB front panel connector)

Frequency When using the PLL, the frequency accuracy of the NI 5421 —
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.

Duty Cycle 40 to 60% —
Range

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

Effef(ence 2. NI PXI-5421—PXI_Trig<0..6> (backplane connector)
ock NI PCI-5421—RTSI<0..6>
Destinations

© National Instruments Corporation 17 NI PXI/PCI-5421 Specifications



CLKIN

(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 € —
Range (0 dBm to +13 dBm)

Square wave: 0.2 t0 2.8 Vi into 50 €

Maximum +10V —
Input Overload

Input 50 Q —
Impedance

Input Coupling | AC —

PFI 0 and PFI 1

(Programmable Function Interface, Front Panel Connectors)

Specification Value Comments
Connectors Two SMB (jack) —
Direction Bidirectional —
Frequency DC to 105 MHz —
Range

NI PXI/PCI-5421 Specifications 18 ni.com



Specification Value Comments

As an Input (Trigger)

Destinations Start trigger —
Maximum -2to+7V —
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. 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 -2t0+7V —

Output

Overload

Vou Minimum: 2.9 V (open load), 1.4 V (50 Q load) Outputdrivers are
+3.3VTTL

VoL Maximum: 0.2 V (open 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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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

v 13V 17V differential

o _ i : load.

VoL 08V L0V — 2. Measured at

Differential 025V — 0.45V the device front

Output Voltage panel.

Output 1.125V — 1.375V 3. Load.

Common-Mode capacitance

Voltage <10 pF.

Rise/Fall Time — 0.8 ns 1.6 ns 4. Driver and
receiver
comply with
ANSI/TIA/
EIA-644.

5. Rise time is
20 to 80%.
NI PXI/PCI-5421 Specifications 20 ni.com



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 PF1<2..3>)
Signal Type LVDS (Low-Voltage Differential Signal) —
Input 100 Q —
Differential
Impedance
Maximum -03t0+39V —
Output
Overload
Signal —
Characteristics Minimum Maximum
Differential 0.1V 05V
Input Voltage
Input Common 02V 22V
Mode Voltage
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 —

© National Instruments Corporation 21
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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. NI PXI-5421—PXI_Trig<0..7>
(PXI backplane connector)
NI PCI-5421—RTSI<0..7>
4. NI PXI-5421—PXI Star trigger
(PXI 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 —
NI PXI/PCI-5421 Specifications 22 ni.com



Specification Value Comments
Minimum 25 ns Refer to tg; at
Pulse Width NI Signal

Generators
Help»Devices»
NI 5421»
Triggering»
Trigger Timing.
Delay from Interpolation Factor Typical Delay Refer to ty, at
Start Trigger to — - - NI Signal
CH 0 Analog D1g1tal Interpolation Filter 43 Sample Clock Generators
Output disabled. Periods + 110 ns Help»Devices»
P p
2 57 Sample Clock NI 5421»
Periods + 110 ns Triggering»
Trigger Timing.
4 63 Sample Clock
Periods + 110 ns
8 64 Sample Clock
Periods + 110 ns
Delay from 40 sample clock periods + 110 ns —
Start Trigger to
Digital Data
Output
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 table.
Exported 65 ns (typical) Refer to tg at
Trigger Delay NI Signal
Generators
Help»Devices»
NI 5421»
Triggering»
Trigger Timing.
Exported >150 ns Refer to ty at
Trigger Pulse NI Signal
Width Generators
Help»Devices»
NI 5421»
Triggering»
Trigger Timing.

© National Instruments Corporation 23

NI PXI/PCI-5421 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. NI PXI-5421—PXI_Trig<0..6>
(PXT backplane connector)
NI PCI-5421—RTSI<0..6>
Quantity One Marker per Segment. —
Quantum Marker position must be placed at an integer multiple of —
four samples.
Width >150 ns Refer to t,, at
NI Signal
Generators
Help»
Fundamentals»
Waveform»
Events»
Marker Events.
Skew With Respect to | Refer to t;;; at
With Respect to Digital Data NI Signal
Destination Analog Output Output Generators
PFI<0..1 2 sample clock /A Help>
<U-1> 2 samp ZC ¢ N Fundamentals»
pertods Waveform»
PFI<4..5> N/A <2 ns Events»
Marker Events
NI PXI-5421 +2 sample clock N/A
PXI_Trig<0..6> periods
NI PCI-5421
RTSI<0..6>
Jitter 20 ps rms —
NI PXI/PCI-5421 Specifications 24 ni.com




Arbitrary Waveform Generation Mode

Memory Size

8,388,608 bytes 33,554,432 bytes |268,435,456 bytes

Specification Value Comments
Memory Usage | The NI 5421 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 NI Signal
segments in sequence list, maximum number of waveforms | Generators
in memory, and number of samples available for waveform | Help»
storage, are flexible and user defined. Programming»
NI-TClk
Synchronization
Help.
Onboard 8 MB standard: 32 MB option: 256 MB option: —

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 5421 —
Sequence to generate a set of waveforms in a specific order. Elements
Mode of the sequence are referred to as segments. Each segment
is 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.
Minimum Arbitrary Arbitrary The minimum
Waveform Size Trigger Mode Waveform Mode | Sequence Mode | waveform size
(Samples) , is sample rate
Single 16 16 dependent in
Continuous 16 96 at >50 MS/s | Arbitrary
Sequence mode.
32 at <50 MS/s
Stepped 32 96 at >50 MS/s
32 at <50 MS/s
Burst 16 512 at >50 MS/s
256 at <50 MS/s
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Specification Value Comments
Loop Count 1to0 16,777,215 —
Burst trigger: Unlimited
Quantum Waveform size must be an integer multiple of four samples. —
Memory Limits
8 MB Standard 32 MB Option 256 MB Option | All trigger modes

except where

Arbitrary 4,194,176 16,777,088 134,217,600 noted.
Waveform samples samples samples
Mode,
Maximum
Waveform
Memory
Arbitrary 4,194,120 16,777,008 134,217,520 Condition: One
Sequence samples samples samples or two segments
Mode, in a sequence.
Maximum
Waveform
Memory
Arbitrary 65,000 262,000 2,097,000 Condition: One
Sequence Burst trigger: Burst trigger: Burst trigger: or two segments
Mode, 8,000 32,000 262,000 in a sequence.
Maximum
Waveforms
Arbitrary 104,000 418,000 3,354,000 Condition:
Sequence Burst trigger: Burst trigger: Burst trigger: Waveform
Mode, 65,000 262,000 2,090,000 memory is
Maximum < 4,000 samples.
Segments in a
Sequence
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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, DC gain, and offset. Appropriate constants are as factory

stored in nonvolatile memory. calibration.
Calibration Specifications valid within two years of External —
Interval Calibration.

Warm-up Time | 15 minutes —

Power

Specification Typical Operation Overload Operation Comments

+3.3 VDC 19A 2.7 A Typical.
Overload

+5 VDC 20A 22 A veroa
operation occurs

+12 VDC 0.46 A 05A when CH 0 is
shorted to

-12VDC 0.01 A 0.01 A ground.

Total Power 21.9W 26.0 W
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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 5421. NI-FGEN

provides application programming interfaces for many

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

* 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 5421. 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 5421.

MAX is also included on the NI-FGEN CDs.

You can use the NI 5421 with NI SignalExpress.
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Environment

NI PXI-5421 Environment

E Note To ensure that the NI PXI-5421 cools effectively, follow the guidelines in the
Maintain Forced-Air Cooling Note to Users included in the NI 5421 kit. The NI PXI-5421
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-101 o

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 50 g, half-sine, 11 ms pulse. Meets IEC 60068-2-27. Test —

Shock profile developed in accordance with MIL-PRF-28800F.

Operating 5to 500 Hz, 0.31 g,,s. Meets IEC 60068-2-64. Spectral and jitter

Vibration specifications
could degrade.

Storage 5to 500 Hz, 2.46 g,... Meets IEC 60068-2-64. Test profile —

Vibration exceeds requirements of MIL-PRF-28800F, Class B.

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

Pollution 2 —

Degree
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NI PCI-5421 Environment

E Note To ensure that the NI PCI-5421 cools effectively, follow the guidelines in the
Maintain Forced-Air Cooling Note to Users included in the NI 5421 kit. Also, to maximize
airflow and extend the life of the device, leave any adjacent PCI slots empty. The
NI PCI-5421 is intended for indoor use only.

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

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

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

Humidity

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

Humidity

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

Storage 5 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
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Compliance and Certifications

Safety

The NI PXI/PCI-5421 is designed to meet the requirements of the
following standards of safety for electrical equipment for measurement,
control, and laboratory use:

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

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

Electromagnetic Compatibility

The NI PXI/PCI-5421 is designed to meet the requirements of the
following standards of EMC for electrical equipment for measurement,
control, and laboratory use:

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

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

CE Compliance

The NI PXI/PCI-5421 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
NI PXI-5421 NI PCI-5421
Dimensions 3U, One Slot, 34.1 x2.0x 10.7 cm —
PX1/cPCI module (13.4x0.8x4.2in.)
21.6 x2.0x 13.0cm
(8.5%0.8%x5.11in.)
Weight 345 g (12.1 0z) 419 g (14.8 0z) —
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, trigger input, | 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.

© National Instruments Corporation
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Specification Value Comments
NI PXI-5421 Only—Front Panel LED Indicators
Label Function For more
— information, refer
ACCESS The ACCESS LED indicates the status of the PCI bus and .
. to the NI Signal
the interface from the NI 5421 to the controller.
Generators Help.
ACTIVE The ACTIVE LED indicates the status of the onboard
generation hardware of the NI 5421.
Included Cable

1 (NI part number 763541-01), 50 Q, BNC Male to
SMB Plug, RG223/U, Double Shielded, 1 m cable.

5

Note NI PXI-5421 modules of revision D or later are equipped with a modified

PXI Express-compatible backplane connector. This modified connector allows the

NI PXI-5421 to be supported by hybrid slots in a PXI Express chassis. To determine the
revision of an NI PXI-5421 module, read the label on the underside of the NI PXI-5421.
The label will list an assembly number in the format 189898x-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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35.0 MHz
42.0 MHz/ -75 dBc -55 dBc -51 dBc
43.0 MHz
42.8 MHz/ -75 dBc -55 dBc -50 dBc
43.0 MHz

NI PXI/PCI-5421 ft#%
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10.0

0.0

-10.0

-20.0

-30.0

£
oM -40.0
©

-50.0

—-60.0

-70.0

-80.0

-90.0

0.0 250M  50.0M  750M  100.0M  1250M  158.0M  175.0M  200.0M
¥ (Hz)

3 I0OMHz > JILb—=2ARG bIbe 410 b/RZ 100 MS/s,
4 ITRRE S NcBFRE

5} #T B0/1X707E MEFAARICL>THRENET. ZOHRICET S
FHBICDOWTIE, T/ A XBE] ARESBL TS,
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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 250M  50.0M  750M  100.0M  125.0M  150.0M  175.0M  200.0M
ARE (Hz)

B4 10MHzZ O b=2RRY ML, BT A 2T 27/, 100 MS/s.
4 [CREE S NG

5} 2T B40/1X707E BEFAARICE> THRENET, SOMRCETS
FHICOWTIE, TFE/ A XBE] AHRESRLTIES 0,
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10.0

0.0

-10.0

—20.0

-30.0

m —40.0
°

-50.0

—60.0

-70.0

-90.0

-80.0

0.0

25.0M 50.0M 75.0M 100.0M 125.0M 150.0M 175.0M

AKE (Hz)

200.0M

B5 4L MRR2M=VRARS ML GBE)

5} x% RBS50/4Zx707@ MEFAARCE>THRENET, [F4) 14X
BE AEESBLTIAS,
3
7oy d
i - AAVE
Yo7 onys |1 RE. NTRE (N21) WEBL O &
\j_Z ] S = /\&T LE \/_Z@%;ﬁﬁfﬂﬂ
2. A&EB. DDS R—X., BHfREE 50T,
3. #E8. CLKIN (SMB 7O > h/Xx)LO%5 %) A2 R—Ks
4. 4488, DDC CLK IN (DIGITAL DATA & CONTROL 7 E;i %;’i;&i
Oy k/sxJ)Lbax - 2R
Y hRFIINART ) \ TirEEN
5. NI PXI-5421: 4488, PXI 2 — kU H (N o FL—
YARYY)
6. NI PXI-5421: 486, PXI_Trig<0..7>
Ny o —>axo¥)
NI PCI-5421 4428, RTSI<0..7>
© National Instruments Corporation 13 NI PXI/PCI-5421 {4k




T il m P 574
Yo7 — bORHE &S IREE
Hyo7Noayy —
V-2 Yo7V — YTV — A REE
N TRE& 23.84'S/s ~ 100 MS/s (100 MS/s) /N
(1 <N <4194,304) IZ
B AT A
=N fREE 10 S/s ~ 100 MS/s 1.06 puHz
CLKIN 200 kS/s ~ 105 MS/s AEfony oY -2k
{ 5 =] \ 711.450
DDC CLK IN 10S/s ~ 105 MS/s ) RE ENDNHREE
HNEH TN oOy oD
NI PXI-5421 10S/s ~ 105 MS/s Fa—T4—PA4IILD
PXIRZ—RUAH FFAME 40 ~ 60%.
NI PX1-5421 10 S/s ~ 20 MS/s
PXI_Trig<0..7>
NI PCI-5421 10 S/s ~ 20 MS/s
RTSI<0..7>
B2y T —Fk
vo7IL— bk 2847
(MS/s) WEEH | EMYTIL—bk | L— b= (#E
R x (v
10S/s~105MS/s | 1 (OFF) 10S/s ~105MS/s | -, — )
12.5 ~ 105 MS/s 2 25 ~ 210 MS/s
10 ~ 100 MS/s 4 40 ~ 400 MS/s
10 ~ 50 MS/s 8 80 ~ 400 MS/s
¥ 7N — POBRERH & S REE
7N oay s _
D IR HE 0D SR =L &0 B BIED S REE
N THRE 1570y o AL <10 ps
SN HEEE 1Yo 0y o ELE yr7)Nooy o B/
16,384
S8R (FRT) Ons~76ns <15 ps
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Ti% {5 = P 574 8
DRATALAGE/ A XBEVL v (10 MHz #&iR)
Hr7No0vs SRT LRI/ A XBE CxF ATy s | 2XDACH—
\j_x W /\—"j"/j'JV
(ABefHz) A7 R | (100 He ~ 100 kHz 28 | 1o poie
100Hz | 1kHz | 10kHz )
NI PXI-5421 -107 -121 -137 <1.2 ps rms
N TKRE
NI PCI-5421 -110 -127 -137 <2.0 ps rms
N TKR&
=N -109 =121 -123 <4.2 ps rms
NI PXI-5421 -m -122 -135 <1.2 ps rms
CLK IN
NI PCI-5421 -13 -125 -135 <2.0 ps rms
CLK IN
NI PXI-5421 -15 -18 -130 <3.0 ps rms
PXI 24— k1 42

VBTN — MBS BB E. BOREEHENE L,
2 NI PXI-5421 PXI X5 — MU HfHE(E, %> 7L o0y oY —R45PXLCLKI0 SR v & SN TN BIBEICH.

SERY > TV
Ay AIDTy
GERE

YA OBy 4 £300 ps
BEAP v % 1 ns

© National Instruments Corporation 15
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g il m P 370
Yooy oDITH AR—p

I&RK—KLAE | 1. PFI<0.1> (SMB Z7H Y h/SxJLa%s %) THRK—RL
FXTNIAYT |5 Bpe CLKOUT (DIGITAL DATA & CONTROL 7A Y | =~ 7o
BHK (1K<
3. NI PXI-5421—PXI_Trig<0.6> /Sy & FL—>a%%5 | 4194,304) T4
£) NI PCI-5421—RTSI<0..6> EATAE,
IORR—bLE ‘ —
Ho o0yl Sy Fa—F 4 —HA
D HLE BRI (=) s
PFI<0..1> 105 MHz PFI O: 25 ~ 65%
6 ps rms
PFI 1:
12 ps rms
DDC CLK OUT 105 MHz 40 ps rms 40 ~ 60%
NI PXI-5421 20 MHz _ _
PXI_Trig<0..6>
NI PCI-5421 20 MHz _ _
RTSI<0.6>
-~ &
FR—-KEornvsd
(B VCXO)
i | AAVB

o0y oY—R RIS IOy o, Oy oI —TE2FERLT —
gEsnyoicOvy, HLLIEF Y KR—KVCXO E
BHEENMSIBEINET,

BIREEE 25 ppm _
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fiffny o2 )—7 (PLL) BES5nOv o

T i axAYb
V—2 1. NIPXI-5421—PX|_CLK10 (/N\w & 7L —>ax4 %) PLLE%s/OvY
NI PCI-5421—RTS|_7 (RTSI_CLK) 3. fIEO w2
. oo 5 =T OEAEME
2. CLKIN (SMB 7A> k/fx)baxs %) e
ER
BlIREHEE PLL ZERT 2154, NI5421 OELIRMMEE (L. PLL &% —
Ay —RADOERBEEDOH CEDEET,
Oy & B Z# 70 ms —
=X 200 ms
b e e 5MHz ~ 20 MHz (1 MHz 1), —
10 MHz DF 7 # )b K,
PLLE#4 0O v & BRI £50 ppm DEETH HHEN
HYUET,
Fa—F4— | 40~ 60% —
YA o)V EH
I RKR—F 1. PFI<0.1> (SMB 7A > kX)L OART H) —
UZZPLLER | 5\ pxI5421—PXI_Trig<0.6> (Nw 4 FL—>a35 %)
sOvool | S 7 7%
NI PCI-5421—RTSI<0..6>
5k
CLKIN
(B70onyo6XVEBEI/OYIAHD. 720 MNRIIIAXRIH)
ix: & =B 57 8
AR 4 SMB (v v %) —
yalC) AH _
H 5%k .Y Fsnysy —
2. PLLE#EsOYY
Bl B & 1~105MHz (B> 70y o0BENEELUEZRE) —
200 kHz ~ 105 MHz (4> 7o Oy o DL DB L UATR)
5~20MHz (PLLE#s 0Oy 2 DHEH%)
ANEEERE E3%% 1 065 ~ 2.8 Vyyp (50 Q &, 0 dBm ~ +13 dBm) —
ﬁﬂ;;& . 02 ~ 28 Vpk_pk (50 Q ﬁ?ﬁ)

© National Instruments Corporation 17
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fax: ] & =P 7
RAATBET 10V
A4 E—4 50 Q —
VR
ABhKFV o AC —

PFI 0 &KX T PFI 1
(PFl (FOYS AFIRERIBA > 972 =), 7O bXFNARYS)

T & =P 4
e S 2SMB (¥v v ?2) -
AE P —
R %5 &8 DC ~ 105 MHz —
AND|/S (MY H)
Hh5% Fta kU A —
%Kﬂﬁi@ﬁ -2~+7V —
(e
V4 20V —
A 08V —
ANhA 2 E— 1kQ _
TR
HHDIBE (MRVH)
V=R L. Br7honyoid. BHK (1<K<4,194304) TH -
FEIFTRE.
2.4 )Nony o4 LX—X (100 MHz) (. EB#H
M (2<M<4,194,304) THREREE.

3. PLLE#ZES OV Y

4, X—5h

5. TORMR—=bUKRB MY A (HARE MY H)
HAOa4 2 E— 50 Q _
TR
%kﬂfm@ﬁ -2~+7V —
17
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g i m P 570
Von R/AN:29V (FEEE). 1.4V (50 Q &%) HHRSA N
33VTILER
Vo BA:02V BIEE). 02V (50 @ &) gy T &R
YEEHY <2.0ns 10 pF D& T,
T RS
(20 ~ 80%)

DIGITAL DATA & CONTROL (DDC)
22 bR ARSG Y (FTaY)

ik & =P 4
AR IIAT | 68 EV VHDClI AROARY S —
F—sENES | 16 —
#
HEMES 1. DDC CLK OUT (#Ow & ) —
2. DDC CLKIN (z Oy AH)
3. PFI2 (AH)
4, PFI3 (A7)
5. PFI4 (1)
6. PFI5 (#4)
A 23> —

BhESEHE (F—4 1A, DDC CLK OUT. LU PFI<4.5> #813)

E5v47 LVDS (KREBEEENIES) —
ES%E iU\ EHE 15PN 1.100 Q EHEH
Vou — 1.3V 1.7V THE
2.TN\AAD70O
Vou 08V 10V — > RIGRILT
EPHNEE 025V — 045V AE,
3. BRNBE
HHIEVE— 1125V — 1375V <10 pF.
REE C— e Lo
4, RIANELN
IBEMY — 0.8 ns 1.6 ns Lo —nIg
S5 THY B ANSI/TIA/
EIA-644 |2 EE,
5316 kMY
REfE(E
20 ~ 80%.

© National Instruments Corporation
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% il =P 57 5

HAHGEERE (&BE)

KA+ 21— ZE4 1 ns. &KX 2 ns. DIGITAL DATA & CONTROL 7O —
YRAROID2 DOENIHRFRERIORF 21—,

HABME /' | VIR T7TEIRTOT—Y HRAOEEELVFIEES —

1k =—EHE, BaEae. BhimFidea o E—F XK
BEICAVET,

RALIEER | -03~+39V —

AN{EBHE (DDC CLK IN KT PFI<2..3> £&13)

B854~ LVDS (REEZ=ENES) —

ANEEA 100 Q —

E—4FX

RALIIEER | -03~+39V —

[ER=x ik &/ 5N —

EBANEE 0.1V 05V

ANWIEE— 02V 22V

FEE

DDC CLK OUT

s0voER F—yHEhBLUT—H(E. DDC CLK OUT DI BT H —
UIyIoTELET,

B #ER B HMICDOWTIR, T Fonvs) ovs a3 ES —
BLTES,

Fa—T4— 40 ~ 60% —

Ao

Ty Ey 40 ps rms —

DDC CLK IN

o0y o DDC F—# HH{EFI13. DDCCLKINDIE EHBU I v —
CTERLET,

Bk EEH 10 Hz ~ 105 MHz —

ANTa— 40 ~ 60% —

T4=YA0I

DNEHEAE

ANy & YA IVET v & D 300 ps pk-pk. —

AfE BEIZ v D 1 nsrms.
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B kY N

110 ns

g i axAYb
V=2 1. PFI<0.1> (SMB 7B > /SRR H) —
2. PFI<2.3> (DIGITAL DATA & CONTROL 70> /%%
JVaAxoH)
3. NI PXI-5421—PXI_Trig<0..7>
PXINy T L—>aAR0H)
NI PCI-5421—RTSI<0..7>
4. NIPXI-5421—PXI X4 — kU H
PXINy o TL—>azxs¥)
5. V7017 (BHEEUHLEER)
6. BN (FUAZEBELAWN), 7740 b,
E—K 1. oI —
2. Ei
3. Ry
4, N—X K~
Ty IiRE I ERNY —
B/ RIE 25ns NI {BSREDH
ANWVT->FNRA
A— NI 5421 -
bUH-bUH
A4 TD 1
#SRBLTLE
=LY,
BEtA R U H D R 1R NI {EE 5
5 CH m] . X n A 72l A
2.‘:%.7];’7(?) f&&)b*ﬁFﬂﬁ7'f}|/9$'Xj] 43 'U'\/j)llﬁlj“/ 7J§.|£H + x}_l:?\l’l_gi-zli
SBIE e 110 ns FYH—BYH
2 574> 7oy oA+ | I1I2TDL,
110 ns #BBLTLE
=0y,
4 63y )oYy o EE+
110 ns
8 645> 7)o Oy B+

BIE U A
5724)
T—HHID
BT

4H>7)Vo0y o EE+110ns

© National Instruments Corporation
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Ti% | aArvh
MIHDIH ZAR— P
I RAKR—k F)AHELTERYT BESE. T—H1 OROENEGL —
L7=bUAD KRICEEH SN2 TR TORNEICRERETEET,
Hh%
IHORAR—b 65ns (B#) NI EERER
L7=bUAHE ANVT->T A
T A—> NI 5421 —»
bUH-bMUH
LDty
=SBLTLE
=0,
IHORAR—b >150 ns NI (BSRERR
L= bYU A AWT->FNRAL
JLR IR A—> NI 5421 —»
bUH->BMUH
YLD,
=SBLTLE
YN
<—h
Ti% i m P 570
HHk 1. PFI<0..1> (SMB 7O b/Sx)LbaxR& %) —
2. PFI<4.5> (DIGITAL DATA & CONTROL 7B > k/sx)L O
XU )
3. NI PXI-5421—PXI_Trig<0..6>
PXINy o TL—>aR0%)
NI PCI-5421—RTSI<0..6>
= 1R=Hh/ETAVK, —
B2 Y—HAIEBIE. 4 DD TIVOBBIETEREINDLED —
HUET,
=] >150 ns NI (BSRESR
ANVT>REER
B-HE->MR
Y bho—h4
RY MO, 5B
BLTEE,
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i i =P
AFa1— TOINT—4 | NI{EBRERS
H 5 TFOTHENDEE HhDBE NIVT->BEE
PFI<0.1> ~ : G
. 2297 L Y -2 —hA
o0y o AR RY MDY, S
PFI<4.5> L <2 ns BLTS7ZEE0,
NI PXI-5421 097 L
PXI_Trig<0..6> o0y o EER
NI PCI-5421
RTSI<0..6>
AR 20 ps rms —
= — K
EEBREERE—F
ik il =P >4
AEUEER NI 5421 (%, B LB A 2 R—RATEY EZHEFT S SMC FICDONT
(Synchronization and Memory Core) 72 /O %FERL | 4. NI{ESR
TWET, O—TVRURAMDEIT A ML ABYUADEK EBANVT -
B, BLUOBEEA N —CTERATEZZ Y ILEasEn | FAYSEY
INTA=H(I. EEMEPHY., I—FEETT, #/— NI-ICIk |
AWV T %5
BLTES
LY,
FAR—R 8 MB #Z# 32MBATar: | 256 MBF T 3 —
AEUYA 8,388,608 /N1 b | 33,554,432 /N1 b | 268,435,456 /N1 b~
X
HAE—F RFEFREE—RFBLUFEEL TV RE—F —
EER FEREE— RTIE B—RENA KR—RATY RSN —
E—K TWBEELyY FSBIREN, ERINET.
FE—T FEL—TVRE—RTIE. =T RICLD>TNIBL21 B —
YAE—R ety FeBEDEFTERLET. T ADEXRIL +

TARELTHRENET, BRI AL MMI —EDHFIC
BEMTONET, aRld. ATYARDREDSBEIRENDIE
. ERENDREOIN—T FRUERL) O TLTI—A
HOEBPREENDREDOY L TIVERHMLE T,
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Lax: ] { aArvh
=R Y FEES—TRE— | NEEYA
AR (B> FUAHE—R FEREE—R N X3 EE
7)) - =T UR

D 16 16 E—RTHY
i 16 96 (>0 Ms/s &) | 7V kI
T 6 (>50 MS/s B¥) priedy
32 (<50 MS/s B¥)
RTFvT 32 96 (>50 MS/s B)
32 (<50 MS/s B¥)
N—X 16 512
(>50 MS/s i)
256
(<50 MS/s )
IN—Th 1~16,777.215 —
>k N—X b MU A EFIR
R = BEYA XS, AY U TINDOBBETHIVLENHYET, —
A EVUHIR
8 MB #Z# 32MBAT 3> | 256 MB AT 3> | BRI ED
iy L
AEEF 4,194,176 16,777,088 134,217,600 7%;;55 ,j 3;'\
E—K B H 7)) H7I H 7)) E—R.
KB AT
1)
gEZo—4 4,194,120 16,777,008 134,217,520 K —HY
YRE—K, H 7 Yo7 H7) AR T £
BRARHE A =
U 2DDET A
crHBBE,
FEY—4 65,000 262,000 2,097,000 KM —HY
YAE=PF. | X=X BFRUH: | N=RFBUAH: N=RAKMUH: AR T £
BARET 8,000 32,000 262,000 F220ts
A EDHB
BE.
7rEL—4 104,000 418,000 3,354,000 £ CREATE
Y RAE—R, N—RNFYA: N=—RFMUA: N—RFMUA: 1) % <4,000 Y
=R 65,000 262,000 2,090,000 VTIDIBE,
ADBEXT
TAU K
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FrVU7Jlb—3>

T & =P 57
I T7F¥Y FUR—=KTIE 24EY N ADC BLURBEETERELZH —
Jb—=23y | WTDCTA > BLUA Ty FERELET. ©ILT7Fv
U7b—arid, V7 oz 7EFRBLTI—YRE
L. FTETICH758WDOMUET,
AEBF+ VT | ABFYUTL— 3 (3 VCXO. EEE%E, DC A TiF T RAEED
V=32 V. BLUOA Ty FERELEY, BUIAERIZ. FER | vV TL—
HEAEVUICREENET, 23 v EREk
FrUTL— | REINABEY VT =2 30D 2EMEMTY. —
VAL
Dr—ALT Y 15 9 —
WA=
= =N
B
% REBE WBATFENME =P g
+3.3 VDC 19A 2.7 A EE CHOME
REhEnTW %
+5VDC 20 A 22 A %3':‘ BETEE
+12 VDC 0.46 A 05A TEDSEAE,
-12VvDC 0.01 A 0.01 A
BEEN 219 W 260 W
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vya2bhouzx7

H# & =P 57
FZA4N NI-FGEN (F. VI ZE#L B 4 /NT NI 5421 DRk, HlfEH. —
ANk s BLURIEZMHEEICLET, NFGEN (3. ZHORARKRE

TIVT—=arTA0SI VoA T T —RERBL
Ey
T — N-FGEN (2. UTO7 U —> a VRAREBREOTOS S —
varyvy7Ihk EUUA T —RERBLET,
V17 « LabVIEW
¢ LabWindows™/CVI™
* Measurement Studio
* Microsoft Visual C++ .NET
¢ Microsoft Visual C/C++
* Microsoft Visual Basic
Ft5E =X 0D Il 1 FGEN V7 k70> b/33JUIE. NI 5421 D *t5E#IH1EH % —
BLUERY HAR—FLTOWES, FGEN V7T 702 bRV
Zh0x7 N-FGEN RZA/NCD ICEENTWET,
Measurement & Automation Explorer (MAX)
T NI 5421 X456z ICHERR. ELTT RIS B ENTE
£9., MAXH NI-FGEN CD [CEENTWVET,
NI 5421 (%. NI SignalExpress &HFFATRIRET T,
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B

NI PXI-5421 DIRiE

@ AE  NIPXI-5421 ZMRMITAHENT B(CIE. NIBSL21 v MIEEND TEFIZEAD
HEREICDWNTY DAA R4 (TR > TS, NIPXIB421 (3. ZERERZ
ERLUTHREFFSNTHET,

% | AXV

HIERE 0~+55C (LATFZERSINTDNIPXI v —2) —

0~ +45°C (NIPX-101x &£7z(3 NI PX-1000B & ¥ — [
BRUMIHR).

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

RERE 25 ~ +85 C., IEC 60068-2-1. IEC 60068-2-2 <%, —
RS DR YT 10 ~ 90%. #EFEL =T &, IEC 60068-2-56 [Z#EHL, —
R
RERFDAENT 5~ 95%., #EFELEC &, IEC 60068-2-56 [Z#EHL, —
BE
BEHE 30g. FIEFE. 11 ms/YLXR, [EC 60068-2-27 IZ#EHL, AR PILBX
MIL-PRF-28800F [C##LL CTTF R T O7 7 A JLEHESL, U2y D
ETT 2860
HUET,
RERFEE 50 g. FIEsKE. 11 ms /LR, IEC 60068-2-27 (Z#E#HL, —
MIL-PRF-28800F IC##LL TF R 7O 7 7 1 L #HEL,
EEiRE) 5~ 500 Hz. 0.31 Qe IEC 60068-2-64 [Z#HL, ZARY MLB &
[ODE A w7
KT I 550
HUET,
REIRE 5~ 500 Hz, 2.46 Qe IEC 60068264 [C#EHL, TR —
O7 74 ). MILPRF-28800F. Class B DE#4% A5,
BE BA 2000m (ELRE 25 CH) —
ERE 2 —
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NI PCI-5421 DIRIR

5} »=

NI PCI-5421 ZZRICAET B I(CIE. NIS421 v MCEEND [REIZESD

HIFICDWTI OHA RSA (T TLSESL,

BROEROT /N, ADEHR

ICHEBEHFZEWHIC, BiELTWS PCI XA Y M@ T/NA X ZHY T
FWTLZE W0, NIPCI5421 (3. ERTOFEREERL THRISNTHET,

g & =P 57
BERE 0 ~ +45 °C, IEC 60068-2-1. |[EC 60068-2-2 | ##l, —
REBE -25 ~ +85 °C., |IEC 60068-2-1, IEC 60068-2-2 |Z##L, —
BERDIERT | 10~ 90%. #EEMLE &, IEC 60068-2-56 (ZH#EHL, —
BE
REROER | 5~ 95%, EEMRE &, IEC 60068-2-56 2 H#E#l, —
SRR
RERFEE 50 g. FIEE. 11 ms/SILR, [EC 60068-2-27 [Z#EHL, —

MIL-PRF-28800F [C##LL TF R b 707 7 A L& #ETL,
REIRE 5Hz ~ 500 Hz. 2.46 Qynee |EC 60068-2-64 [ZHEHL, T X —
k707 74 JLIE. MIL-PRF-28800F. Class B DE#% +
EIRS
=SE B®RA 2000 (BEhWLEE 25 CH) —
THRE 2 —

RAl S KU HEH

R

5 »z

NI PXI/PCI-5421 ft#%

NI PXI/PCI-5421 (4. FHiRl. I, RERICERAEIND
TOREFBOVERHEBIT LD ICHREFSNTHET,

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

UL BEUMBDOREREEICDNTIE. HEDINIVESET 50,

BREEICEAYTHLL

ni.com/

certification (HZE) IC7 VAL THRES EF) FLEFERSAT

BRRL. READWOZET DV 020U v I LTEE,
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Y {ETRYA
NI PXI/PCI-6421 (F. §HAl. #I#l. RERICERAENIESEKEICETSHL
TOEMC DHEBEREGEHET LD ICHRFSINTNET,
e ENOGIB26EMC HERHF., m/INMIZIazT+«
e ENBS0ITIZvi 3 (Group 1. Class A)
e CE. Cick. ICES. LU FCC/A—Kr 152w 3> (ClassA)

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

CE #4L
NI PXI/PCI-5421 (3. IFDEL DI, CEX—JREICEDNT, ZET
3 ECEERERICLDIEANERHCEESLTVET,

e 2006/95/EC; IREXERS (Z£MH)
+  2004/108/EC; BRI HiES (EMC)

5} 2% comR0zofnarTI5A7 RERCOLTIE BAEE (DoC) 22
BIESW, CORBOBEEESEEAFTSICIE. ni.com/certification
(EFE) (L7 VAL TCREFLIIEHRTA U THREL, ZHTHI0%0
Uy LTLSESLY,
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