NI PXI/PCI-5142 Specifications

14-Bit 100 MS/s Digitizer with Onboard Signal Processing

CORFaALBCE BERBR-JDHEFENTVET.

This document lists the specifications for the NI PXI/PCI-5142 (NI 5142)
high-speed digitizer. Unless otherwise noted, the following conditions were
used for each specification:

*  All filter settings
* All impedance selections
»  Sample clock set to 100 MS/s

Typical values are used to define an average unit measured at ambient
temperatures of 15 °C to 35 °C. Specifications are subject to change
without notice. For the most recent NI 5142 specifications, visit ni.com/
manuals.

To access NI 5142 documentation, navigate to Start»All Programs»
National Instruments»NI-SCOPE»Documentation.

& Hot Surface If the NI 5142 has been in use, the device or the shield may exceed safe
handling temperatures and may cause burns. Allow the NI 5142 to cool before touching the
shield or removing the device from the chassis or PC. Refer to the Environment section for
operating temperatures.
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Analog Input (Channel 0 and Channel 1)

Specification Value Comments
Number of Two (simultaneously sampled) —
Channels
Connector BNC —
Impedance and Coupling
Input 50 Q +2.0% 1 MQ +0.75% in parallel | Software
Impedance with a typical capacitance | selectable.

of 27 pF £2 pF
Input Coupling | AC, DC, GND AC coupling
available on
1 MQ only.
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Specification Value Comments
Voltage Levels
Full Scale (FS) 50 Q 1 MQ —10 dBm to
Input Range and ) +24 dBm in
Vertical
Programmable R Vertical Off R Offset R 50 Q mode.
Vertical Offset ange ertica set ange set Range
(Vpk-pk) Range (V) (Vpicpk) V)
0.2 +0.1 0.2 +0.1
0.4 +0.2 0.4 +0.2
1 +0.5 1 +0.5
2 *1 2 *1
4 +2 4 +2
10 — 10 +5
20 —
Maximum Input 50Q 1 MQ —
Overload
verioa 7V, with |Peaks| <10 V Peaks| <42 V
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Specification Value Comments
Accuracy
Resolution 14 bits —
DC Accuracy Range Within +5 °C of
(Programmable (Vpipi) 50 Q and 1 MQ self-calibration
Vertical 0204 NI PXL5142: temperature.
Offset=0V) B ] :
+(0.65% of Input + 1.0 mV)
NI PCI-5142:
+(0.65% of Input + 2.0 mV)
1 NI PXI-5142:
+(0.65% of Input + 1.2 mV)
NI PCI-5142:
+(0.65% of Input + 2.0 mV)
2 NI PXI-5142:
+(0.65% of Input + 1.6 mV)
NI PCI-5142:
+(0.65% of Input + 2.0 mV)
4,10 NI PXI/PCI-5142:
+(0.65% of Input + 8.0 mV)
20 NI PXI/PCI-5142:
(1 MQ only) +(0.65% of Input + 13.0 mV)
Programmable +0.4% of offset setting Within +5 °C of
Vertical Offset self-calibration
Accuracy temperature.
DC Drift Range —
(Vpkepk) 50 Q and 1 MQ
0.2,04,1,and 2 | +(0.057% of Input + 0.006% of FS
+ 100 V) per °C
4,10, and +(0.057% of Input + 0.006% of FS
20 (1 MQ only) + 900 pV) per °C
AC Amplitude 50 Q 1 MQ Within +5 °C of
Accuracy self-calibration
+0.06 dB +0.09 dB
temperature.
(£0.7%) at 50 kHz (£1.0%) at 50 kHz
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Limit Filters

20 MHz

2-pole Bessel filter

40 MHz (-6 dB, typical)
35 MHz (-3 dB)
6-pole Chebyshev filter

Specification Value Comments
Crosstalk, <-100 dB at 10 MHz CH 0 to/from
Typical CH 1, External

Trigger to CH 0
orCH 1.
Bandwidth and Transient Response
Bandwidth Range Filters off.
(-3dB) (Vpkepi) 50 Q and 1 MQ *78 MHz above
All ranges 100 MHz 40 °C.
except 0.2
0.2 80 MHz up to 40 °C*
Rise/Fall Time, Range —
Typical (Vpkepi) 50 Q and 1 MQ
All ranges 35ns
except 0.2
0.2 4.2 ns
Bandwidth Noise Filter Antialias Filter Only one filter

can be enabled
at any given
time. The
antialias filter
is enabled by

32 MHz

default.
AC-Coupling 12 Hz AC coupling
Cutoff (-3 dB) available on
1 MQ only.
Passband Filter Range Referenced
Flatness Settings (Vpkepi) 50 Q and 1 MQ to 50 kHz.
Filters Off All +0.4 dB DC to 20 MHz
ranges +1 dB 20 MHz to 50 MHz
except
0.2
0.2 +0.4 dB DC to 20 MHz
+1 dB 20 MHz to 40 MHz
Antialias All +1.2 dB DC to 16 MHz
Filter On ranges +1.6 dB 16 MHz to

© National Instruments Corporation
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Specification Value Comments
Spectral Characteristics
Spurious Free Range 10 MHz,
Dynamic Range (Vokpi) 50 Q 1 MQ —1 dBFSinput
with Harmonics 02 75 dB 70 dB signal.
. . C c
(SFDR), Typical Includes the
0.4 75 dBc 70 dBc 2nd thI'Ollgh
1 75 dBc 70 dBc the 5
harmonics.
2 75 dBc 70 dBc
Measured
4 65 dBc 70 dBc from DC to
50 MHz on
10 65 dBc 60 dBc NI PXI-5142.
| MSZ)O | N/A 60 dBc Measured
( only) from 5 kHz to
50 MHz on
NI PCI-5142.
Total Harmonic Range 10 MHz,
Distortion (Vopkepi) 50Q 1 MQ —1 dBFSinput
(THD), signal.
Typical 0.2 -75 dBc -68 dBc
Includes the
0.4 —75 dBc —68 dBc 2nd thI'Ollgh
1 ~75 dBc 68 dBc the 5
harmonics.
2 -73 dBc -68 dBc
4 -63 dBc -68 dBc
10 -63 dBc -58 dBc
20 -58 dBc
(1 MQ only) N/A
Intermodulation 0.2 Vpipk t0 2.0 Vi Ranges on 50 € Input Two tones at
Distortion, 75 dB 10.2 MHz and
Typical - ¢ 11.2 MHz.
Each tone is
-7 dBFS.

© National Instruments Corporation
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Specification Value Comments
Signal-to-Noise 50 Q 1 MQ 10 MHz,
Ratio (SNR), . . . . —1 dBFSinput
Typical Range Filters | Antialias | Filters Antialias signal.

(Vpkepi) Off Filter On Off Filter On
Excludes
0.2 60 dB 60 dB 56 dB 60 dB harmonics.
0.4 62 dB 62 dB 61 dB 62 dB Measured
1 62dB | 62dB | 62dB | 62dB | fromDCro
50 MHz.
2 62 dB 62 dB 62 dB 62 dB
4 — — 61 dB 62 dB
Signal to Noise 50 Q MQ 10 MHz,
and Distortion : . - . —1 dBFSinput
Range Filters | Antialias | Filters Antialias .
(SINAD), ) ; signal.
. (Vokpw) Off Filter On Off Filter On
Typical pk-p
Includes
0.2 60 dB 60 dB 56 dB 59 dB harmonics.
0.4 62 dB 62 dB 60 dB 61 dB Measured
1 62dB | 62dB | 61dB | 61dp | fromDCto
50 MHz.
2 62 dB 62 dB 61 dB 61 dB
4 — — 60 dB 61 dB
00
-10 10.24 MHz, —1 dBFS Input Signal
—20
& =30
& —40
e
5 50
S -60
Ez -70
< -80
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Figure 2. NI 5142 Dynamic Performance, 50 €2, 1 V. Range (Typical)
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Specification Value Comments
RMS Noise Range 50 Q
(Noise Filter On) (Vpkepi) 50 Q 1 MQ terminator

connected
0.2 NI PXI-5142: NI PXI-5142: ]
o 1nput.

46 UV, 60 UV s
(0.023% FS) (0.030% FS)
NI PCI-5142: NI PCI-5142:

56 UV g T2 UV g
(0.028% FS) (0.036% FS)

0.4 92 UV s 92 UV s
(0.023% FS) (0.023% FS)

1 230 WV e 230 WV e
(0.023% FS) (0.023% FS)

2 460 UV s 460 UV s
(0.023% FS) (0.023% FS)

4 920 WV e 920 WV e
(0.023% FS) (0.023% FS)

10 2.3 mV, 2.3 mV,,
(0.023% FS) (0.023% ES)

20 4.6 mV
(1 MQ only) N/A (0.023% FS)
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Specification Value Comments
RMS Noise Range 50 Q
(Antialias (Vpkepi) 50 Q 1 MQ terminator
Filter O ted

flter On) 0.2 NI PXI-5142: NIPXL5142: | oo ©
O 1nput.
66 IJ’VI’HIS 80 l"LVI'mS
(0.033% FS) (0.040% FS)
NI PCI-5142: NI PCI-5142:
82 IJ’VI’HIS 96 uVrms
(0.041% FS) (0.048% FS)
04 100 WV e 120 UV s
(0.025% FS) (0.030% FS)
1 250 WV s 300 WV ms
(0.025% FS) (0.030% FS)
2 500 WUV e 600 UV me
(0.025% FS) (0.030% FS)
4 1 mV 1.2 mV
(0.025% FS) (0.030% FS)
10 2.5 mV 3mV,
(0.025% FS) (0.030% FS)
20 6 mV
(1 MQ only) N/A (0.030% FS)
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Specification Value Comments
RMS Noise Range 50 Q
(Filters Off) (Vpkepi) 50 Q 1 MQ terminator

ted
0.2 NI PXI-5142: NIPXIS5142: | o
o 1nput.
(0.033% FS) (0.055% FS)
NI PCI-5142: NI PCI-5142:
(0.045% FS) (0.055% FS)
04 100 UV e 160 WV e
(0.025% FS) (0.040% FS)
1 250 WV e 300 WLV s
(0.025% FS) (0.030% FS)
2 500 WV e 600 WV, e
(0.025% FS) (0.030% FS)
4 1 MV, 1.6 mV
(0.025% FS) (0.040% FS)
10 2.5 mV 3 mV e
(0.025% FS) (0.030% FS)
20 6 mV
(1 MQ only) N/A (0.030% FS)

© National Instruments Corporation
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Figure 3. Representation of NI 5142 Spectral Noise Density on 0.2 V Range,
Noise Filter Enabled, 1 M Input Impedance

—145.000

—147.500 —

—150.000

Noise Density (dBm/Hz)

-152.500 T T T T
1.0k 10.0 k 100.0 k 1.0M 10.0 M 50.0 M

Frequency (Hz)

Figure 4. Representation of NI 5142 Spectral Noise Density on 0.2 V Range,
Full Bandwidth, 50 € Input Impedance
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Horizontal

Sample Clock

Specification Value Comments
Sources NI PXI-5142 NI PCI-5142 * Internal Sample Clock is
locked to the Reference
Internal, Onboard Internal, Onboar(z Clock Clock or derived from the
Clock (1:1ternal (internal VCXO) onboard VCXO.
VEX0) External, CLK IN (front
External, CLK IN panel SMB connector)
(front panel
SMB connector)
External,
PXI Star Trigger
(backplane
connector)
Onboard Clock (Internal VCXO)
Sample Rate Real-Time Random Interleaved *In normal operation mode
Range Sampling Sampling (RIS) (non-OSP mode), divide by
(Single Shot) n decimation is used for all
1.526 kS/s to 200 MS/s (02 GS/sin | s fess than 100 MS/s.
N ) or more information about
100 MS/s multiples of 100 MS/s Sample Clock and
decimation, refer to the
NI High-Speed Digitizers
Help.
Non-OSP decimation does
not protect the acquired data
from undersampling
aliasing. Non-OSP
decimation and OSP
decimation are mutually
exclusive (that is, they
cannot be used at the same
time).
Phase Noise <—100 dBc/Hz at 100 Hz 10 MHz input signal
Density, <—120 dBc/Hz at 1 kHz
Typical <-130 dBc/Hz at 10 kHz
© National Instruments Corporation 13 NI PXI/PCI-5142 Specifications



Specification

Value

Comments

Sample Clock
Jitter, Typical

<I ps rms (100 Hz to 100 kHz)
<2 ps rms (100 Hz to 1 MHz)

Includes the effects of
the converter aperture
uncertainty and the clock
circuitry jitter. Excludes
trigger jitter.

Timebase 100 MHz —
Frequency
Timebase Not Phase-Locked Phase-Locked to —
Accuracy to Reference Clock Reference Clock

+25 ppm Equal to the Reference

Clock accuracy

Sample Clock | =1 Sample Clock period —
Delay Range
Sample Clock | 10 ps —
Delay
Resolution

External Sample Clock

Sources

NI PXI-5142 NI PCI-5142
CLK N (front panel | CLK IN (front panel
SMB connector) SMB connector)
PXT Star Trigger
(backplane
connector)

NI PXI/PCI-5142 Specifications
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Specification

Value

Comments

Frequency
Range

30 MHz to 105 MHz (CLK IN)
30 MHz to 80 MHz (PXI Star Trigger)

In normal operation mode
(non-OSP mode), divide by
n decimation is available
where 1 <n <65,535.

For more information about
Sample Clock and
decimation, refer to the

NI High-Speed Digitizers
Help.

Non-OSP decimation does
not protect the acquired data
from undersampling
aliasing. Non-OSP
decimation and OSP
decimation are mutually
exclusive (that is, they
cannot be used at the same
time).

Duty Cycle
Tolerance

45% to 55%

Sample Clock Exporting

Exported
Sample Clock
Destinations

Maximum

Destination Frequency
CLK OUT (front panel 105 MHz
SMB connector)
PXI_Trig <0..6> 20 MHz
(backplane connector)”
PFI<0..1> (front panel 9-pin | 25 MHz
mini-circular DIN
connector)”
RTSI<0..6>" 20 MHz

*Decimated Sample Clock
only.

© National Instruments Corporation
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Phase-Locked Loop (PLL) Reference Clock

Specification Value Comments
Sources NI PXI-5142 NI PCI-5142 —
PXI_CLK10 (backplane RTSI7
connector) CLK IN (front panel SMB
CLK IN (front panel SMB | connector)
connector)
Frequency Range | 1 MHz to 20 MHz in 1 MHz increments. —
Default of 10 MHz.
The PLL Reference Clock frequency has to be accurate
to +50 ppm.
Duty Cycle 45% to 55% —
Tolerance
Exported NI PXI-5142 NI PCI-5142 —
Ref Clock
De erence L0 CLK OUT (front panel CLK OUT (front panel
estinations
SMB connector) SMB connector)
PFI <0..1> (front panel PFI <0..1> (front panel
9-pin mini-circular 9-pin mini-circular
DIN connector) DIN connector)
PXI_Trig <0..7> RTSI <0..7>
(backplane connector)
CLK IN (Sample Clock and Reference Clock Input,
Front Panel Connector)
Specification Value Comments
Input Voltage Sine wave: 0.65 Vi t0 2.8 Vi i (0 dBm to 13 dBm) —
Range Square wave: 0.2 Vi t0 2.8 Vi o

Maximum Input

7 V. ms With |Peaks| <10 V

Overvoltage and

Overload reverse polarity
protected.

Impedance 50Q —

Coupling AC —

NI PXI/PCI-5142 Specifications 16
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CLK OUT (Sample Clock and Reference Clock Output,
Front Panel Connector)

Specification

Value

Comments

Output Impedance

50Q

Logic Type

3.3 V.CMOS

Current

Maximum Drive

+48 mA

Trigger

Reference (Stop) Trigger

Specification

Value

Comments

Trigger Types
and Sources

Types

Sources

Edge, Window, Hysteresis,
Video, Digital, Immediate,
and Software

CHO0, CH 1, TRIG,
PXI_Trig <0..6>,

PFI <0..1>,

PXT Star Trigger, Software,
and RTSI <0..6>

Refer to the
following
sections and

NI High-Speed
Digitizers Help
for more
information about
what sources are
available for each

trigger type.
TDC Onboard Clock External Clock TDC = Time
to Digital
, On 100 ps N/A S
Time Conversion
Resolution Off 10 ns External Clock Period Circuit.
TDC Rearm Time Holdoff set to 0
Rearm Time On 10 ps
Off 2 us

© National Instruments Corporation

17 NI PXI/PCI-5142 Specifications




Specification Value Comments
Holdoff TDC Onboard Clock External Clock —

On 10 us to 171.79 s N/A

Off 2 usto 171.79 s | 200 x (External Clock

Period) to
(232 — 1) x (External Clock
Period)

Analog Trigger (Edge, Window, and Hysteresis Trigger Types)

Sources CH 0 (front panel BNC connector) —

CH 1 (front panel BNC connector)

TRIG (front panel BNC connector)
Trigger Level CHO,CH 1 TRIG (External Trigger) —
R

anee 100% FS 5V

Trigger Level | 10 bits (1 in 1,024) —
Resolution
Edge Trigger CHO,CH 1 TRIG (External Trigger) —
Sensitivity

2.5% FS up to 50 MHz, 0.25 Vipk up to 100 MHz,

increasing to 5% FS at increasing to 1 Vi at

100 MHz 200 MHz
Level CHO,CH1 TRIG (External Trigger) —
Accuracy,
Typi +3.5% FS up to 10 MHz +0.35 V (#3.5% FS) up to

ypical
10 MHz
Jitter <80 ps rms Within +5 °C of
self-calibration
temperature.
Trigger Low-Frequency High-Frequency —
Filters (LF) Reject (HF) Reject
50 kHz 50 kHz

NI PXI/PCI-5142 Specifications
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Specification Value Comments

Digital Trigger (Digital Trigger Type)

Sources NI PXI1-5142 NI PCI-5142 —

PXI_Trig <0..6> (backplane | RTSI <0..6>

connector) PFI<0..1> (front panel 9-pin

PFI<0..1> (front panel 9-pin | mini-circular DIN
mini-circular DIN connector)
connector)

PXI Star Trigger (backplane
connector)

Video Trigger (Video Trigger Type)

Sources CH 0 (front panel BNC connector) —
CH 1 (front panel BNC connector)
TRIG (front panel BNC connector)

Types Specific Line —
Any Line
Specific Field

Standard Negative sync of NTSC, PAL, or SECAM signal —

TRIG (External Trigger, Front Panel Connector)

Specification Value
Connector BNC
Impedance 1 MQ in parallel with 22 pF
Coupling AC, DC
AC-Coupling Cutoff (-3 dB) 12 Hz
Input Voltage Range 5V
Maximum Input Overload |Peaks| <42V

© National Instruments Corporation 19 NI PXI/PCI-5142 Specifications



PFI 0 and PFI 1 (Programmable Function Interface,

AUX Front Panel Connectors)

Specification Value
Connector 9-pin mini-circular DIN
Direction Bi-directional
As an Input (Trigger)
Destinations Start Trigger (Acquisition Arm)

Reference (Stop) Trigger

Arm Reference Trigger

Advance Trigger
Input Impedance 150 kQ
Vi 20V
Vi 0.8V
Maximum Input Overload | -0.5V, 5.5V
Maximum Frequency 25 MHz
As an Output (Event)
Sources Start Trigger (Acquisition Arm)

Reference (Stop) Trigger
End of Record
Done (End of Acquisition)

Probe Compensation (1 kHz, 50% duty cycle square wave,
PFI 1 only)

Output Impedance 50 Q

Logic Type 3.3 VCMOS
Maximum Drive Current | 24 mA
Maximum Frequency 25 MHz

NI PXI/PCI-5142 Specifications
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TClk Specifications

National Instruments TClk synchronization method and the NI-TClk driver
are used to align the sample clocks on any number of SMC-based modules
in a chassis. For more information about TCIk synchronization, refer to the
NI-TClk Synchronization Help, which is located within the NI High-Speed
Digitizers Help.

*  Specifications are valid for any number of modules installed in one
NI PXI-1042 chassis.

*  All parameters set to identical values for each SMC-based module.
e Sample Clock set to 100 MS/s and all filters are disabled.

*  For other configurations, including multichassis systems, contact
NI Technical Support at ni . com/support.

@ Note Although you can use NI-TCIk to synchronize nonidentical modules, these
specifications apply only to synchronizing identical modules.

Specification Value Comments

Intermodule SMC Synchronization Using NI-TCIk for Identical Modules (Typical)

Skew 500 ps Caused by clock and analog
path delay differences.
No manual adjustment
performed.

Skew After Manual | <5 ps For information about

Adjustment manual adjustment, refer to

the Synchronization
Repeatability Optimization
topic in the NI-TClk
Synchronization Help.

For additional help with the
adjustment process, contact
NI Technical Support at

ni.com/support.

Sample Clock <5ps —
Delay/Adjustment
Resolution

© National Instruments Corporation 21 NI PXI/PCI-5142 Specifications



Waveform Specifications

Specification

Value

Comments

Onboard Memory Size

64 MB per Channel
Option

32 megasamples
per channel”

256 MB per Channel
Option

128 megasamples
per channel”

*Assumes 2-byte
samples. In
Complex data
processing mode
(only available when
using onboard signal
processing), each
sample is 4 bytes,
so this number is
halved.

Minimum Record
Length

1 Sample

Number of Pretrigger
Samples

Zero up to full Record Length

Single-record mode
and multiple-record
mode.

Number of Posttrigger
Samples

Zero up to full Record Length

Single-record mode
and multiple-record
mode.

Maximum Number of 64 MB/channel 100,000" 1t is possible to
Records in Onboard exceed these
Memory 256 MB/channel 100,0007 numbers if you fetch
records while
acquiring data. For
more information,
refer to the
NI High-Speed
Digitizers Help.
Real Data Complex Data —
Processing Mode Processing Mode
Allocated Onboard (Record Length x (Record Length x
M 2 bytes/S) +200 bytes, | 4 bytes/S) +200 bytes,
emory per Record
rounded up to next rounded up to next
multiple of 128 bytes | multiple of 128 bytes
or or
512 bytes, whichever 512 bytes, whichever
is greater is greater
NI PXI/PCI-5142 Specifications 22 ni.com



Onboard Signal Processing (OSP)

ADC/
Timing
Engine

.................

i '
' , : '
, 1 1 | Filtering . '
- i : ) and i | ' | Onboard
CHO | kg FiR »| Digital | | Digital | |1 ! i |Decimation| ! I Complex 7 > Memory
Filter Gain Offset | ' | H ! '
| ' H Filtering | ! H Interleaver H !
| I H ' ' '
' 0 and | !
CH 1 | Digital | | Digital | ! ' ' | Decimation| ! Gua | !
Gain [™ Offset | | ; P R H :
' ! " ' Data Processing '
|
' . Id)NCg(D | ! ! Mode Selection v H
! '
H A ! ' N '
[ e g Trigger ! To Trigger
' Frequency Filtering and Detector at |——| Multiplexer
' Translation Decimation DDC Output|
' '
' '
'

Onboard Signal Processing (DDC)

Figure 5. NI 5142 Onboard Signal Processing Block Diagram

@ Note To use onboard signal processing (OSP) on the NI 5142, the DDC Enabled
property/attribute must be set to True.

The following four OSP operations are available:

* Send one IF signal to CH 0 and perform quadrature downconversion
on the signal (complex data is returned).

* Send I and Q baseband signals to CH 0 and CH 1 and perform
alias-protected decimation (complex data is returned).

* Send a signal to CH 0 and perform alias-protected decimation
(real data is returned).

* Send a signal to CH 0 and perform real downconversion on the signal
(real data is returned).
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Specification Value Comments
OSP General
Number of Digital 1 —
Downconverters
(DDCs)
Data Processing 1. Real (I path only) Complex mode is used
Modes for both I1Q baseband
2. Complex (1Q) decimation and
quadrature
downconversion.
OSP Decimation 1,2,4,6,8,10 OSP decimation protects
Range 12 to 4,096 (Multiples of 4) acquired data from
4,096 to 8,192 (Multiples of 8) high-frequency aliasing
8,192 to 16,384 (Multiples of 16) within the ADC Nyquist
zone, whereas non-OSP
decimation does not.
Non-OSP decimation
and OSP decimation are
mutually exclusive (that
is, they cannot be used at
the same time).
Internal Sample External Sample For sample rates less
Clock Timebase Clock Timebase than 6.1 kS/s, use an
Sample Rate Range external sample clock or
6.1 kS/s — 100 MS/s | Sample Clock b
) perform additional
(Real or Complex) Timebase/OSP S
NN software decimation.
Decimation
Bandwidth Real Flat Bandwidth Example: Complex
= 0.4 x Sample Rate bandwidth is 40 MHz
Complex Flat Bandwidth with a Complex Sample
Rate of 50 MS/s.
= (0.8 x Sample Rate
Digital Gain and Offset
Digital Gain and 18 bits —
Offset Resolution
Digital Gain Range -1.5to +1.5 —
| Values | <1 attenuate user data
Digital Offset Range (—0.4 x Vertical Range) to Applied after Digital
(+0.4 x Vertical Range) Gain
NI PXI/PCI-5142 Specifications 24 ni.com



Specification

Value

Comments

Output

(ADC Data x Digital Gain) + Digital Offset

(-0.5 x Vertical Range)
< Output <
(+0.5 x Vertical Range)

Numerically-Controlled Oscillator (NCO)

Internal Sample External Sample Undersampling can be
Clock Timebase Clock Timebase used for carrier
frequencies >50 MHz.
E 0-50 MHz 0 Hz to
requency Range
(0.5 x Sample
Clock Timebase)
Frequency Resolution | 355 nHz Sample Clock —
Timebase / 248
I and Q Phase 0.0055° —
Resolution
Tuning Time 1 ms —
Digital Performance
Maximum NCO Spur | <—100 dBFS —
Decimating Filter <0.1dB Passband is from O to
Passband Ripple (0.4 x IQ Rate).
Decimating Filter >80 dB Stopband suppression
Out of Band from (0.6 x IQ Rate).
Suppression

© National Instruments Corporation
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Specification Value Comments
IF Demodulation Performance (Typical)
Modulation
Configuration Measurement Type Value
GSM Physical Modulation Error Ratio (MER) 62 dB —
Layer 1,28 )
Error Vector Magnitude (EVM) <0.2% rms
W-CDMA Physical | Modulation Error Ratio (MER) 52 dB —
Layer .38 )
Error Vector Magnitude (EVM) <0.4% rms
DVB Physical Modulation Error Ratio (MER) 48 dB —
Layer .48 )
Error Vector Magnitude (EVM) <0.4% rms
20 MSymbols/s, Modulation Error Ratio (MER) 39dB —
64 QAM 1.5.8 A
Error Vector Magnitude (EVM) <0.8% rms
26.09 MSymbols/s, | Modulation Error Ratio (MER) 36 dB 30 MHz bandwidth
64 QAM!-6:8 :
Error Vector Magnitude (EVM) <1.0% rms
34.78 MSymbols/s | Modulation Error Ratio (MER) 32dB 40 MHz bandwidth
64 QAM 1. 7.8 A
Error Vector Magnitude (EVM) <1.6% rms
! Vertical Range = 1 (V). Input Impedance = 50 €, no analog filter, 25 MHz carrier
2 Sample Rate = 1.25 MS/s, MSK modulation, 270.833 kSymbols/s, Gaussian, BT = 0.3
3 Sample Rate = 6.25 MS/s, QPSK modulation, 3.84 MSymbols/s, root raised cosine, alpha = 0.22
4 Sample Rate = 10 MS/s, 32 QAM modulation, 6.92 MSymbols/s, root raised cosine, alpha = 0.15
5> Sample Rate = 50 MS/s, 64 QAM modulation, 20 MSymbols/s, root raised cosine, alpha = 0.15
6 Sample Rate = 50 MS/s, 64 QAM Modulation, 26.09 MSymbols/s. root raised cosine, alpha = 0.15
7 Sample Rate = 50 MS/s, 64 QAM Modulation, 34.78 MSymbols/s. root raised cosine, alpha = 0.15
8 Demodulation, including resampling (sample rate conversion) and pulse shaping, was done with the NI Modulation Toolkit
in the host PC/controller.
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Specification Value Comments

1IQ Baseband Demodulation Performance (Typical)

Modulation —
Configuration Measurement Type Value
GSM Modulation Error Ratio (MER) 41 dB —
Physical Layer 12 6.7 )
Error Vector Magnitude (EVM) <0.8% rms
W-CDMA Modulation Error Ratio (MER) 41 dB —
Physical L 1,3,6,7
ysieal Layet Error Vector Magnitude (EVM) <0.9% rms
DVB Modulation Error Ratio (MER) 40 dB —
Physical Layer 1.4 6.7 A
Error Vector Magnitude (EVM) <0.9% rms
20 MSymbols/s Modulation Error Ratio (MER) 33dB —
64 QAM 1.5.6.7 )
Error Vector Magnitude (EVM) <1.4% rms

I Vertical Range = 1 (Vpk-pk)> Input Impedance = 50 €2 no analog filter

2 Sample Rate = 1.25 MS/s, MSK modulation, 270.833 kSymbols/s, Gaussian, BT = 0.3

3 Sample Rate = 6.25 MS/s, QPSK modulation, 3.84 MSymbols/s, root raised cosine, alpha = 0.22

4 Sample Rate = 10 MS/s, 32 QAM modulation, 6.92 MSymbols/s, root raised cosine, alpha = 0.15

5 Sample Rate = 50 MS/s, 64 QAM modulation, 20 MSymbols/s, root raised cosine, alpha = 0.15

6 Demodulation, including resampling (sample rate conversion) and pulse shaping, done with the NI Modulation Toolkit in
the host PC/controller.

7 This is a measurement of system performance. The IQ Baseband generation was implemented with two TCIk synchronized
NI PXI-5421 arbitrary waveform generators.

Specification Value Comments

Waveform Acquisition Times

Maximum Acquisition Time 64 MB 256 MB For Complex
(IQ) mode, the
Sample Rate = 100 MS/s, 0.336 s 1.34 s . .
. acquisition time
OSP Disabled .
is halved.
Sample Rate = 1 MS/s, 33.6s 2 min, 14 s

Real Mode, OSP Enabled

Sample Rate = 100 kS/s, 5 min, 36 s 22 min, 22 s
Real Mode, OSP Enabled
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Figure 6. Decimation Filter Frequency Response (Real Mode),
Sample Rate = 10 MS/s
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Amplitude (dBm)

225 23 24 25 26 27 275
Frequency (MHz)

Figure 7. GSM Physical Layer 1.2

Amplitude (dBm)
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-125
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Frequency (MHz)

Figure 8. W-CDMA Physical Layer '3

! Vertical Range = 1 (Vpk-pk)> input impedance = 50 €2, no analog filter, 25 MHz carrier

2 Sample Rate = 4.17 MS/s, MSK modulation, 270.833 kSymbols/s, Gaussian, BT = 0.3

3 Sample Rate = 25 MS/s, QPSK modulation, 3.84 MSymbols/s, root raised cosine, alpha = 0.22

4 Sample Rate = 25 MS/s, 32 QAM modulation, 6.92 MSymbols/s, root raised cosine, alpha = 0.15
5 Sample Rate = 50 MS/s, 64 QAM modulation, 20 MSymbols/s, root raised cosine, alpha = 0.15
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Figure 9. DVB Physical Layer !4
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Figure 10. 20 MSymbols/s 64 QAM 1.5

! Vertical Range = 1 (Vpk-pk)> input impedance = 50 € no analog filter, 25 MHz carrier

2 Sample Rate = 4.17 MS/s, MSK modulation, 270.833 kSymbols/s, Gaussian, BT = 0.3

3 Sample Rate = 25 MS/s, QPSK modulation, 3.84 MSymbols/s, root raised cosine, alpha = 0.22

4 Sample Rate = 25 MS/s, 32 QAM modulation, 6.92 MSymbols/s, root raised cosine, alpha = 0.15
5 Sample Rate = 50 MS/s, 64 QAM modulation, 20 MSymbols/s, root raised cosine, alpha = 0.15
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Calibration

Specification Value

Self-Calibration Self-calibration is done on software command. The calibration
corrects for gain, offset, frequency response, triggering, and timing
adjustment errors for all input ranges.

External Calibration The external calibration calibrates the VCXO and the voltage
(Factory Calibration) reference. Appropriate constants are stored in nonvolatile memory.
Interval for External 2 years

Calibration

Warm-Up Time 15 minutes

Power

Specification Typical Value
NI PXI-5142 NI PCI-5142
+3.3 VDC 1.0A 34A
+5 VDC 1.7A 27A
+12 VDC 800 mA 110 mA
-12 VDC 270 mA 0A
Total Power 247 W 26.1 W

© National Instruments Corporation 31 NI PXI/PCI-5142 Specifications



Software

Specification

Value

Driver Software

NI-SCOPE 3.0 or later.

NI-SCOPE is an IVI-compliant driver that allows you to configure, control,
and calibrate the NI 5142. NI-SCOPE provides application programming
interfaces for many development environments.

Application
Software

NI-SCOPE provides programming interfaces, documentation, and examples
for the following application development environments:

¢ LabVIEW

« LabWindows™/CVI™

e Measurement Studio

* Microsoft Visual C/C++

¢  Microsoft Visual Basic

Interactive Soft
Front Panel and
Configuration

The Scope Soft Front Panel 2.4 or later supports interactive control of the
NI 5142. The Scope Soft Front Panel is included on the NI-SCOPE CD.

National Instruments Measurement & Automation Explorer (MAX) also
provides interactive configuration and test tools for the NI 5142. MAX is
included on the NI-SCOPE CD.

Environment

NI PXI-5142

@ Note To ensure that the NI PXI-5142 cools effectively, follow the guidelines in
the Maintain Forced Air Cooling Note to Users included in the NI PXI-5142 kit.
The NI PXI-5142 is intended for indoor use only.

Specification Value Comments
Operating 0 °C to +55 °C in all NI PXI chassis except the following: —
Temperature 0°C to +45 °C when installed in an NI PXI-1000/B or

PXI-101x chassis.

Meets IEC-60068-2-1 and IEC-60068-2-2.
Storage —40°C to +71 °C. Meets IEC-60068-2-1 and —
Temperature IEC-60068-2-2.
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Specification

Value

Comments

Operating Relative

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

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

Humidity
Storage Relative 5% to 95%, noncondensing. Meets IEC-60068-2-56. —
Humidity
Operating Shock 30 g, half-sine, 11 ms pulse. Meets IEC-60068-2-27. Test —

Storage Shock

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

Operating Vibration

5 Hz to 500 Hz, 0.31 g,,,,s. Meets IEC-60068-2-64.

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

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

Pollution Degree

2

NI PCI-5142

5

Note To ensure that the NI PCI-5142 cools effectively, make sure that the chassis in which
it is used has active cooling that provides at least some airflow across the PCI card cage.
To maximize airflow and extend the life of the device, leave any adjacent PCI slots empty.
Refer to the Maintain Forced Air Cooling Note to Users included in the NI PCI-5142 kit
for important cooling information. The NI PCI-5142 is intended for indoor use only.

Specification Value Comments
Operating 0 °C to +45 °C. Meets IEC-60068-2-1 and IEC-60068-2-2. —
Temperature
Storage —40°C to +71 °C. Meets IEC-60068-2-1 and —
Temperature IEC-60068-2-2.

Operating Relative
Humidity

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

Storage Relative
Humidity

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

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

profile developed in accordance with MIL-PRF-28800F.
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Specification Value Comments
Storage 5 Hz to 500 Hz, 2.46 g,,,,,. Meets IEC-60068-2-64. —
Vibration Test profile exceeds requirements of MIL-PRF-28800F,

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

Safety, Electromagnetic Compatibility,
and CE Compliance

Safety

This product 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

This product 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 with RG223/U or equivalent shielded
cable. Operate according to product documentation

CE Compliance

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

e 2006/95/EC; Low-Voltage Directive (safety)
e 2004/108/EC; Electromagnetic Compatibility Directive (EMC)
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5

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.

Environmental Management

I

&

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 any 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.

RFERFRITEREHEREDZE (HE ROHS

FEZERF National Instruments & FE HL T B i b BRI 5254 B4 5964 (RoHS).
%7 National Instruments 1115 RoHS A8 B, 5% 3% ni. com/environment/rohs_china.
(For information about China RoHS compliance, go to ni. com/environment/rohs_china.)

Physical

Front Panel Connectors

Label Function Connector Type
CHO Analog Input BNC female
CH 1 Analog Input BNC female
TRIG External Trigger BNC female
CLK IN Sample Clock Input and SMB jack
Reference Clock Input
CLK OUT Sample Clock Output and SMB jack
Reference Clock Output
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AUX 1/O PFI 0, PFI 1 9-pin mini-circular DIN

NI PX1-5142 Front Panel Indicators

Label Function For more
— information,
ACCESS The. ACCESS LED indicates the status of the PCI bus and refer to the
the interface from the NI PXI-5142 to the controller. NI High-Speed
ACTIVE The ACTIVE LED indicates the status of the onboard Digitizers Help.
acquisition hardware of the NI PXI-5142.

Dimensions and Weight

NI PXI-5142

Dimensions 3U, One slot, PXI/cPCI Module
21.6 x2.0x13.0cm
(8.5x0.8x5.1in.)

L SR g
IZ ] o
13.0cm ;
G (5.1in.) =
o =
— b - . |
ey oy i :
! < 21.6cm >
(8.5in.) i
Weight 459 g (16.2 0z)
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NI PCI-5142

Dimensions 355%x2.0x11.3cm
(14.0x0.8 x4.41in.)

Weight 470 g (16.6 0z)
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Where to Go for Support

NI PXI/PCI-5142 Specifications

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

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

National Instruments corporate headquarters is located at

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

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

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

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

Canada 800 433 3488, China 86 21 5050 9800,

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

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

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

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

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

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

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

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

Taiwan 886 02 2377 2222, Thailand 662 278 6777,

Turkey 90 212 279 3031, United Kingdom 44 (0) 1635 523545
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REI) 0.2 NI PXI-5142: NI PXI-5142:
46 u’VI'mS 60 MVTmS

(0.023% FS) (0.030% FS)

NI PCI-5142: NI PCI-5142:
56 UVmg 72 WV s

(0.028% FS) (0.036% FS)
04 92 UVms 92 UV

(0.023% FS) (0.023% FS)
1 230 UV, s 230 UV, s

(0.023% FS) (0.023% FS)
2 460 UV s 460 UV, s

(0.023% FS) (0.023% FS)
4 920 UV, s 920 UV, s

(0.023% FS) (0.023% FS)
10 2.3 MV s 2.3 MV,ps

(0.023% FS) (0.023% FS)
20 b o 4.6 MV,ps

(1MQ D&) Bl (0.023% FS)
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T il axAb
RMS /A4 X (7 % 50 Q #iFE
ZFIAUT A (Vokp) 50 Q 1MQ AN
74 NI BEHE
1 VS BNE) 0.2 NI PXI-5142: NI PXI-5142:
66 WV s 80 UV
(0.033% FS) (0.040% FS)
NI PCI-5142: NI PCI-5142:
82 11V s 96 11V g
(0.041% FS) (0.048% FS)
04 100 pV, g 120 UV, e
(0.025% FS) (0.030% FS)
1 250 UV 300 LV, g
(0.025% FS) (0.030% FS)
2 500 UV, 600 [V, g
(0.025% FS) (0.030% FS)
4 1MV, 1.2 MV,
(0.025% FS) (0.030% FS)
10 2.5 MV, 3 MV
(0.025% FS) (0.030% FS)
20 e 6 MV s
(1 MQ O RS L (0.030% FS)
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i il =5 57 5
RMS / 4 X Lo 50 Q #hE
(7 45 B3 (Y 50 Q 1MQ AFIITHESE
is
%) 02 NI PXF5142: NI PXH5142:
66 UV,ms 110 UV s
(0.033% FS) (0.055% FS)
NI PCI-5142: NI PCI-5142:
90 WV, 110 1V,
(0.045% FS) (0.055% FS)
0.4 100 UV 160 PV
(0.025% FS) (0.040% FS)
] 250 PWV;oe 300 PV, e
(0.025% FS) (0.030% FS)
2 500 UV 600 1V, oe
(0.025% FS) (0.030% FS)
4 1 Vg 1.6 MV
(0.025% FS) (0.040% FS)
10 25 MV,ne 3 MV
(0.025% FS) (0.030% FS)
20 o 6V,
(1MQ D&) BEEL (0.030% FS)
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60 n
55 n-
50 n—
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J A4 XZE (nV/root Hz)

T T T
1k 10 k 100 k 1M 10M  24M
Eig# (Hz)

B3 02V L>r2IZBIFS NISIL2 ZIRY bV A ZEBEDRR.
JARXTAIVIERE. TMQ AhAVE—F VR

—145.000

—147.500

/A X% & (dBm/Hz)

—150.000

-152.500 T T T T
1.0k 10.0k 100.0 k 1.0M 10.0M 50.0 M

AR (Hz)

B4 02V L>22IZ8BIFS NIBIL2 ZARY b/ A4 ZBEDRR.
wEESE. 50 Q AWM E—F R
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Kok

o700y
% i =P 57
VJ—2 NI PXI-5142 NI PCI-5142 *REY > TIIoOy ot
X : HEE/OvoCOy D,
AEB, FR—R RE, FR—RKRoOwy f:(i?]“/%—FVéXO 75?5
o0y (AER 2 (RNEBVCXO) * SE L THRE
VCXO) * ’

9488, CLKIN (7
a> k/8xJL SMB
AxRU )

HER. PXIRZ— K
UK INyvoTL—
AR )

44828, CLKIN (ZOr bk
/X3JLSMB O %)

FrR-Konvys (REEVCXO)

Y7L —
b BB

UFNGAL LY YT | SvFrL5—U—TF
IDZECT Y 7ULs (RIS)
1,526 kS/s ~ 200 MS/s ~ 2 GS/s

100 MS/s* (100 MS/s DZEK)

CBEOBREE—F GE
OSP £— k) T3, nTk
H¥HEA51E(E. 100 MS/s
UFoL—bTEASNE
ER | 2/ an BR/F SBe
UT A= 3 OFMIC
DWTIE INNEETC%
AT #BRLTL
EEL,

FF OSP E— FRE5I&ET
3. ERENLT @7
=BT TICED
IAVTRADPORESNE
Hh. FFOSPE—K. L
TOSPE—FODE5IEIZE
WICHHbEITH Y. RIS
ERTHILETEEEA,

fi48 / A X2
E G2

<-100 dBc/Hz (100 Hz &)
<-120 dBc/Hz (1 kHz &%)
<-130 dBc/Hz (10 kHz B)

10 MHz AK{ES

YT <1 ps rms (100 Hz ~ 100 kHz) THERD T /IN—F v R HEE

Odvoows <2 psrms (100 Hz ~ 1 MHz) ., £eoOy I ERED

(F%) Ty DEEEEL, b
v s ER<,

&4 LX—2Z | 100 MHz —

BlE#
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T | m P 570
FAALAN—R EES5Oyo~D EESOy oD —
HE MOy oL MOy HY
25 ppm EESOvIRBELRSE
YT 21 B0y o EE —
0w 2B
&
Yo FID 10 ps —
0w JIEE
D HEREE
ABy7nonyvsy
V—R NI PXI-5142 NI PCI-5142 —
CLKIN (ZzO> b CLKIN (7Oy b/sxJb
/N%JVSMB a2 SMB x4 %)
%)
PXIRZ—FUH
Ny o TL—>
qARDH)
Bik#L > 30 MHz ~ 105 MHz (CLK IN) BEOEREE—RK FEOSP
~ — KNI H E—FK) TId.
30 MHz ~ 80 MHz (PXI X% — kU A) < n< 65535 ChBIBE. N
L BB ZTRELET,
Y70y oLV
BlEDFEFMICDNTIE.
INI BET 27 A FAIT]
EFSRBLTL SN,
JE OSP E— RDfEEI&T
Z. &EFEN=T—21L7
=T TICLB
ITAUTADSREINE
HAh, IEOSPE—R., L
TOSPE—RDEEIE(ZE
WICHHBRITH Y. R
FERTBZEETEE A,
Fa—F4— | 45~55% —
YA OINHER
#oH
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s f =P
Y7000y 00O AR—-b
IORKR—b H % BARREIRE *EElESNLEY O TILY
YT o
Z’,;Tf;;”gj CLKOUT (7A> b/S3)L | 105 MHz v 0%
o SMB J%% %)
PXI_Trig<0.6> /Ay 47 | 20MHz
L—2axo4) >
PFI<0.1> (7B > b/t | 25MHz
9EYI=H—%215DIN
aAxo %)+
RTSI<0..6>* 20 MHz

iAoy o)—7 (PLL) BE¥o/nv o

PFI<0.1> (7B > b/Stx
IWoOEVE-_Y—F15
DINax2 %)

L—>axs4)

PXI_Trig<0..7> (UNwv o 7

PFI<0.1> (7@ > k%L
9F>Z=ZH%—F317 DIN
AR %)

RTSI <0..7>

s fi A*¥b
V-2 NI PXI-5142 NI PCI-5142 —
PXI_CLKI0 (Sv& 7 | RTSI7
V—>axs9) CLKIN (7B b/t
CLKIN (7O k/S3JL | SMBA%S )
SMB 132 %)
e Gl 1 MHz ~ 20 MHz (1 MHz 21%) 10 MHz D77 # )L k. —
PLLE#5 0y & BREIL, +50 ppm £ CERTHS
BEDHYET,
Fa—F4—¥A | 45~ 55% —
O IVEF R
THRAK—hER NI PXI-5142 NI PCI-5142 —
RS0y 50 \ \
s CLKOUT (ZA> /% | CLKOUT (70> k3
JLSMB A% 5) SMB 1% 5)
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CLKIN

(Bo7honys8L0RBEI QY IAND. 7 MRNARD D)

& fE AXY bk
ANBEL > | ERB:0.65 Voo~ 28 Voo (0~ 13 dBm) —
HEE 02 Vpk—pk ~28 Vpk-pk
BRAATBER 7 Vims (| E—2[<10V) BEEL L VTR
TS T HIRFE,
AVE=FVZ | 50Q —
hTU Y AC —
CLK OUT
(B70ony s BLUBEIOy SN ZOY bARNIAXRIS)
ik fiE AXY bk
WALV E—F YR | 50Q —
WEs A7 3.3V CMOS —
RABRENER +48 mA —
bUA
EA (@) FUH
i fil A*X b
MUKSEAT 547 V-2 &hUKSATT
PRV A T, S 5 VKD, EX | CHO. CHI. TRIG, i
FULR EFA FUS | PX_Tig<0.6> PFI<0.1> | (17 [ Fpes
o BB BLUVT b PXIZZ—FUA. VI | S5 srnp
ox7 U 7. RTSI<0.6> INISET 24 A
PAINT) £58
LT<EL,
DC A oR—R DC=R/ 7>
APV S\ERo Ay o % )V ZE A B
H%FE?&]\QQEE ON ]OO ps EZ%?‘JL;
OFF 10ns SNERo Oy o B
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T m P 574
DC 7 — AB5RE A—JLRAZI1Z0
U7 — AR ON 10 us -
OFF 2us
TDC *oR—K fEo Oy s —
ZAnRRs
AL koA ON 10us ~ 171.79 s L
OFF 2us~171.79s | 200x (4M&B& O & FEHR)
~(2%2-1)x (4RO
A
FFAYMVH (TP, 942K, ERFUSRNUHSLT)
Y- CHO (7Y b/SxJVBNC ax4 %) —
CH1 (7@Y F/SRJLBNC a2 %)
TRIG (7O h/SxJVBNC a5 %)
Y H LA CHO. CH1 TRIG (4hER kU H) —
#H 100% FS 5V
FUHLAL [ 10EY ~ (1,024 5D 1) —
SIRRE
Iy hUA CHO. CH1 TRIG (4+ER <Y H) —
B 2.5% FS (BA 50 MHD) ~ | 025 Voy oy (BK 100 MH2)
5% FS (100 MHz B¥) ~ 1 Veypi (200 MHz B5)
LRIV CHO. CH1 TRIG (ShEf kU H) —
aE A
(F8) +3.5% FS (A 10 MHz) +0.35V (¢3.5% FS)
(X 10 MH2)
vy <80 ps rms L TFYUT
L—2 3 278
DEE +5CLA.
NP oo EEEL (LF) RBE BEEH HP) BE —
4

50 kHz

50 kHz
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Ti% il = P 574 8
FOONBMIH (FLHNBUFHEALT)
J—2 NI PXI-5142 NI PCI-5142 —
PXI_Trig <0.6> (Nw o RTSI <0..6>
L=>2ax57%) PFI<0.1> (70> kS
PFI<0.1> (ZzAY k)L | 9EZ=ZH—F3F DIN
9 YI=H4—%+35DIN AR5 4)
R0 H)
PXIRZ—RUH Ny
T—ax0H)
EFFbUH (EFFMUHSALT)
V-2 CHO (7Y k/SxJVBNC axo %) —
CH1 (7B> b/SRJVBNC a2 %)
TRIG (7B /X% JLBNC O%2 %)
47 BEDSA —
ITRTDZA >
BED74—I)LR
= NTSC D& RE#A. PAL. £7-(3 SECAM (58 —

TRIG (8B RVUH. ZAY MRIIARSH)

H# fil
%o BNC
AYE—FT2R 1MQ (22 pF £3t51)
7Ly AC. DC
ACHTUVEhy hA7 12 Hz
(-3 dB)
ANBEHE 5V
BRAATIBET |E—=2 <42V
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PFIO LT PFI 1 (FAY S ARIBEZBEBA 97—
A, AUX 782 bARIARS YD)

i &

AR Y 9EYZ=H¥—+213DIN

Fm WF5 Al

ANDBE (MUH)

H % FtE UK (EET —L)
A% (FL) bUA
T—AEER)H
MUBALUA

ANAE=F R 150 kQ

Vi 20V

Vi 08V

BRAATBETR -05. 55V

RARIRE 25 MHz

HADBE (1R F)

V=R

FtR b U A (E8RT — L)
B (B1E) MUK
Lad—ROxE

BT (REOR%)

7O0—T#E (O kHz, 50% Ta—7T 1 — 91 I AEE.

PFI 1 D)
HhA4E—F 2R 50 Q
wRIBYA T 3.3V CMOS
BRAERENER +24 mA
S PNEP £ 25 MHz
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TCIk {18

5 2z

+
2
B
Iz

IFTINAVRAYILA YD TCIK BIEAAES LU NIFTCIK B A /N4,
— RO SMC T 2a—IOY IV 0y 0 ERMADI=DITE
NET, ICK AEADEMICDOVTIE, INNBRTZSIA AT O
5 INFTCIK BEINIL I #5RB LTS,

T#(E. 18D NIPXF042 o v — 2 [CRYUAMITFSNTNBEEDE
DEZa—IVICHLTHEMTY .

BESMCHHEEL 2 —ILTlE. TRTONRSA—IPRICEIZERES
nNTHWEY,

Y7o 8y 213 100 MS/s. TR TDT 4 )T (FEIICHE
ENTNET,

RIWNFov—2 P RTALAEELCZOMOBEBRICDNTIE, FoaFib
ARV IVA Y OFMYAR— b (ni.com/jp/support) £ THM
WEHhELEELY,

NFTCIK 2R L TREDEZ 12—V EREBTEETN. NSOAERER—D
Ea - EERALABRICOABERASNET.

nx: i m P 574 8

NI-TCIk 2R UEES 2 —)VE®D SMC Rl (R—ESa—IVEER. RIEE)

XFa— 500 ps s0yoBLOT7FOT /N
A TOREDEICLD, FH
[k BRI RRIE,

FETOREEZD <5 ps FHICKHFHABDOFMICD

AF¥a— WTIE, INIFTClk REANIL
71 O TRAICLDBEEML
DEHEL] FEYOIESR
LTS, HELE (R
THZDMDIFRICDNT
X, FaFria4 RV
AV OEMYR— K
(ni.com/jp/support) F
THEWEhELEZLY,

vo7Noayv s <5 ps _

BT / SHEERAE
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BRRALER

i

AV

AoA—KAEY
YA X

Frrrdbizy
6AMB (X7 3)

32MS/ F v b+

Fr bzl
256 MB (7 3>)

128 MS/ F v »xJ)L *

QN T
THDHERE. BE
HTF—YWBE—R
(OSP {EHBFZD
Al) Tl &7
AL MEIED
7=, FEATUYA
XDEITENEZY
7.

&ELFI-RE 19> —
TURUAYTIVE YomomgALO—REET ooba—R
- RBLUTILF
JILa—KE—
[N
RANMUAYS T | FOMLSEALI—KREET o)l a—R
#® E-RBLUTITF
JILa—RE—
K,
FUR=RFAEUDER | 64MB/ F+ 3L 100,000 * VS-S EERICL
AL a—R# A—KE7zvFd
256 MB/ F+ >3 JL 100,000 * Bi5E. NS0
E% LR ZATEEM B

YU, EMICDNT
iZ. INNE&ETTH
AT 58
LTS,

La—RICDEEYY
ToniedrR— KA
'Y

RET—SNEBE-F

wWRT—SWEE-F

(bLa—FEx2/1\A1
k/S) +200 /81 .
128 /NA M DIRDEEEL
[ZHLEDIAF

Eysl ¢

512 /84 FoWFnm
REWNA

(La—KREx4/NnA
k/S) +200 /81 k.
128 /NA M DIRDEEE
([ZHLEDIAF

EJl e

512 /N4 koW
REWH
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#*oR—-RES0E (OSP)

........................................................

" 74;;?1;@2 E;ﬁﬁl: J\E 1
e =3 j . ! Ly | AAR—R
CHOV e e T I L N maiE || .|_> e " i R
T4LE Ay A7, ' ' . '
C[Govsmm ] RN | '
BEG ! ,
CH1 EZAINESZN CE oo !
A Eea L oo
i F—AMEBE—RRR
\ 4 '
S N Ty DCCHih H KA
RIS T4V X835 TP TLFTLIGA
BEURBIE bR |

FoR—F{ESHE (DDC)

B5 NSI2x K- RMMESREBETOVIIATIIA

@ A€ NIBI2 THUAR—RESLE (OSP) AT SICE. DDC Enabled 70/%
T4/ BEDTRUE ICRESNTWDIREDPHY XY,

LUTFTD 420D OSP H#ENFHATEET,

e IFE8ZCHOICEEL., EHICHMLTERS D AN-DarzE
RTLEYT ERT—IPREINET).

e | BLUVQR—ANYFEBEZCHOBLUCHT IZEFEL, T4 Y
TAREORETHS I EZ2TVWET BERT—IDPEENET),

* EBECHOIZEEL., TAVT7RAREORETHBIZZITVET
(RBT—FMPRENET).

e ERZCHOICXEL., ERICHLTERHKY VA N-2 3 &7
WEY EBRT-IDPRINET).
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HE & =P 74
OSP —H%
TN T 1 —
N—%4%8 (DDC)
T—HNBE—R 1. R# (1 /XRDH) BRE— BRI 1QR—

2. 8%R% (9

ANV RICEBITZEE] &
BXUOEAYY OV
N=2a > OmAITER
ENET.

OSPFo A= 3
T

.20 4. 6. 8. 10

12~ 4,096 (4 D5
4,096 ~ 8,192 (8 DfEE)
8,192 ~ 16,384 (16 DEH)

OSP ICk M5l =(3
ADC DFAFR bV —
CTEISEARICED
TAVTRDPOT—5%
RELEY., IEOSP
E—F. ZLTOSP
E—-RFOREIEEFENC
BHEYTH Y. BRI
RAY3L@FTEERE
Fue

YT — EEE

HNERH TV 0y
A LR=2R

REY > 7oy
VA LR=R

Yo7Nonvos
A LAR—2X JOSP T
A=Y

6.1kS/s ~ 100 MS/s
(REFEIIEER

6.1 kS/s KDY > 7 )
L— b2 say 7
ooy oEER. bL
I@FVYZ7hrDz7 LTH
BlEZIToTSEE,

g

R TOFEFEE
=04xH>7)L—b
TR TOTETEIE
=08xHr7IL—Fb

Bl EREHTOY T
JVb— 13 50 MS/s D
HE. ERERICEITS
wigiiEl$ 40 MHz T9

TIOINTA L ELUVFTEY b

FIOINFLUBLY | 18E Y b —
* 7ty NRREE
FOINTAVER | -15~+15 —

[ME | <1 BRI —HYFT—%

FOINATEY R
E=elEE|

(-04 x EEHHE) ~
(+0.4 x EEEHA)

TOINTA URICER

7

(ADC F—4 x FUHNTFA ) + FIH )L
F7ty bk

(-05x EE
< <
B
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T {5 m P 570
BEF#HRIRSE (NCO)

Bk EEH NERY > FIbonoy | AEY> iy | 75— TS
DA LR—R A4 LR—2R Fv VTR
>50 MHz Di&TIER
0 ~ 50 MHz OHz~ Q5x¥>7 | age,

oy os4A

RN—2R)
BLRE S fREE 355 nHz AR —

A LN—2R 248

| BXV QB #ERE | 0.0055° —

EEELEE 1 ms —

FIHIVENE
BA NCO #% <-100 dBFS _

TIA=arT4)L | <0.1dB 0~ (O4xlQlb—1h)
& D@@EEE ) 7L DB@BFRE.

FA—aT4)L | >80dB éexiQl—hk) m5
Y DHEFENHEE DREIEFEH=EE.
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& fig aA*rk

IF EEAERE (%)
AR NEs17S &
GSM THB/EL (MER) 62 dB —
b 1,2,8
MERE IS5—RHHZIT=F1—RK <0.2% rms
(EVM)
W-CDMA ZFEEL (MER) 52 dB —
1,3.8
YR I5—ROIIT_Fa1—K <0.4% rms
(EVM)
DbvB PR EL (MER) 48 dB —
¥ 1.4,8
R I5—ROHIIT_Fa1—K <0.4% rms
(EVM)
20 MSymbols/s, AL (MER) 39.dB —
64 QAM 1,58 _ -
I5—RNOIIT_Fa—R <0.8% rms
(EVM)
26,09 MSymbols/s, | ZsEELE (MER) 36 dB 30 MHz #5158
64 QAM 1.6.8 -
IS—RIIIT=Fa1—K <1.0% rms
(EVM)
34.78 MSymbols/s, | ZFaxELE (MER) 32 dB 40 MHz %135
64 QAM 1.7.8 ~ -
IS—RIFIIZFa—K <1.6% rms
(EVM)

TEBEL YD =1 Vg ANMYE—F 22 =50 Q. 7FOI 74 L5EL. 25MHz $+ U7

297 — bk =1.25MS/s. MSK 3. 270.833 kSymbols/s. i X8, BT=0.3

SH T L — bk =625MS/s. QPSK ZH. 3.84 MSymbols/s. Jb—bat 41> a =022

AHL TN — k=10 MS/s. 32 QAM ZER. 6.92 MSymbols/s, JL— ka¥A >, a =015

SH T — bk =50MS/s. 64 QAM ZEi. 20 MSymbols/s. Jb— kIt A > a =0.15

oY T L— bk =50MS/s. 64 QAM Zi. 26.09 MSymbols/s. Jb—hkaH A, a =015

TH2 TV — b =50 MS/s. 64 QAM ZF. 34.78 MSymbols/s, Jb—bkaY1> a =015

BB TY T (BT — EHR) BLU/ILREFEEET1EHE. NI Modulation Y —JL+ v bZEERLTPC/ 3>
rO—3TRT.
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i | =P 574 5

IQR=R/ > R{ERIERE (1K4E)

ZHMRY NES17 | —
GSM ZHBELE (MER) 41 dB —
1.2,6,7
VIR IS5—RHGIIT=ZF21—K <0.8% rms
(EVM)
W-CDMA A= (MER) 41 dB —
IR 1.3 6.7 — . .
I5—ROUIIT_Fa1—K <0.9% rms
(EVM)
DvB ZHBEL (MER) 40 dB —
1,4,6,7
YR I5—ROUIIT_Fa1—K <0.9% rms
(EVM)
20 MSymbols/s. ZHEEL (MER) 33 dB —
64 QAM 1.5,6,7 ~ X
IS5 NI _Fa1—FRK <1.4% rms
(EVM)

TREL VY =1 Vgpd AN YE—F YR =50Q. 7FAT T4 LFEL

24> L— b =125 MS/s. MSK ZFi. 270.833 kSymbols/s. 1D RE BT=0.3

SHY> T — bk =625MS/s. QPSKZEF. 3.84 MSymbols/s, Jb—baHY A a =022
YT —k =10 MS/s. 32 QAM EF;. 6.92 MSymbols/s. Jb—hkaH 4> « =015
SH 7L —k =50MS/s. 64 QAM ZH. 20 MSymbols/s. Jb—kIH¥ A o =015

SUBTY T (BT — MERR) BLU/UVAEFEZETEAL. NI Modulation Y —)Lb+y b&EFERLTPC/ 2>
hO—>TRA.
7Y RT AEREDEE, 1IQ N—R/NY RERE 2 DD TCIK RAEIR G NI PXI 5421 EEIRFEHRERES 2 — )L TRT,

T - aA*rb

P32 3]

BRASEEREFHE 64 MB 256 MB g% (1Q E—
TIld. Eadis

$> 7))L — k=100 MS/s. 0.336s 134 F:ﬁéiﬁ%i j

OSP £z =3

YT —k =1MS/s. 336 2min, 14s

KREHE— K. OSPHE®

Y7L — bk =100 KS/s. 5min. 36s 22 min. 22s

KHE— K. OSP &%)
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(dBm)

bl
&

225 23 24 25 26 27 275
FERE (MHz)

7 GSM#EE!?

#R1E (dBm)

—100

-110

-125

10 15 20 25 30 35 40
EE# (MHZ)

B8 W-CDMA#ERE3

VHREL YD =1 Vpepd ANAYE=F YR =50Q. FFAITAINIEL, 25MHz F+ U7
24> 7L — b =417 MS/s. MSK Z5. 270.833 kSymbols/s. 5 X% BT=0.3

SH I — bk =25MS/s. QPSK Z3H. 3.84 MSymbols/s. Jb— k¥4 > a =022
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vz7 NI-SCOPE (4. NI 5142 O#Eak. #lfH. BLUKEZEITO=HD VI IZHEH
L= RS A4 /NTT, NISCOPE 213, < DBRBEBICHIST 27 7Y
T—2 a3 A SIVIA VI T —ADPBEEINTHET,
77U —2 3> | N-SCOPE 23, UTOT7FU4S— 3 VBERBEICTAISIVI(4 >
Vo7 hkox7T HFT1—RAR, BFarrb Yo7 EENET,

e LabVIEW

¢ LabWindows™/CVI™

* Measurement Studio
* Microsoft Visual C/C++
* Microsoft Visual Basic

MEEX Y7 70O
PANAEVIZ A0
951

TWET,
YN

TEZEY., MAXIENISCOPECD ICEENTWVET,

Scope V7 702 MR 24 LIFETIE, NISI42 25BN ICHIE TS
ZEMTEET, Scope V7 h7Ar k/SxJUIE NSCOPE CD (L& £

FaFIbA RV IVLA YD Measurement & Automation
Explorer (MAX) T® NI 5142 X455 ICH#ERL. TLTTRAMTBHIEN

i
NI PXI-5142
ﬁ; AE  NIPXI-5142 ORIFEMEAFRAEICDNTE, NIPX5142 £ MCEENTWS
FRRHIZE S DHEIFICDNTI DHA RS A IZiE>TLZE L, NI PXI-5142 (4.
’E'WEFF]’EE. l/—Can-I-én—C(;\gEj_
{hx: - AAVE
BERE 0~+55C (LITEBRSITRTDLv—), —
0 ~ +45°C (NI PXI-1000/B E£7=(4 PXIF101x &+ — </ [CER
URHF7=154),
I[EC-60068-2-1. |IEC-60068-2-2 [Z#EH#L,
RERDEE -40 ~ +71 °C, IEC-60068-2-1. IEC-60068-2-2 [Z#EHL, —
HERDMETHEE 10 ~90% (iEEAE &) IEC-60068-2-56 [ #EH#L, —
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MIL-PRF-28800F ICit > THRFEEIN/TXA N/O7 74
I
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ENEIRE) 5~ 500 Hz. 0.31 Qe IEC-60068-2-64 (2L, —
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707 74 JUE. MIL-PRF-28800F. Class B DE#LL L,
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HRE 2 I
NI PCI-5142
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N ADEGICHEFEZ LWV =HIZ, BIELTWS PCI ROy MIIZTF/NA
RERYFMIFHENTLSZES 0D, EBELASIBERICDONTIE. NIPCI5142 +v +
ICEENS MEFIZEASDMHIFICDONTI 28 LT ZE 0, NIPCI5142 (4.
BERTOEREZERL THRIFSNTWETD,

% & AV
EFERE 0 ~ +45 °C, |[EC-60068-2-1, |[EC-60068-2-2 [Z##L, —
RELBE -40 ~ +71 °C, |[EC-60068-2-1, |[EC-60068-2-2 |Z#E#L, —
EMERDRYHEE 10 ~90% (#EFEAE &), IEC-60068-2-56 [ZHEHL, —
RERFOETZE 5~05% (#EFEHE= &), IEC-60068-2-56 (ZH#EHL, —
RERFEE 50 . ¥IE5E. 11 ms /SIL R, IEC-60068-2-27 IZ#EHl, —

MIL-PRF-28800F [Zft > TR N/TXA N O7 74
.
RERD 5~ 500 Hz. 2.46 Qyns » IEC-60068-2-64 (Z#eHL, T X b+ —
787 74 I)LE. MILPRF-28800F. Class B DZEH4LL £,
=2E e 2000 m (BLBE 25 CH) —
BRE 2 —
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Re. EWmire. CEES
Z2ft

COHEHMII. UToReMRIEL, A FE. ARAEIESRICHT IR
BOBEKRBIEEZBZT LD ICREFSNTOET,

e [EC 61010-1. EN 61010-1

e UL 61010-1. CSA 61010-1

5} AT U BLURORSREICONTHE. BREOSALESET B, ni.con/
certification (¥FE) L7 VAL TETIINEBESELERRE T A THRE
L. REDHOBETSU 0551y 5 LTILES,

TR
SO, LTFOEMC R, B HE. HEABSHECHTS
REOBHE BT LD CHHSNTOET,

e ENOGI26 EMC HEEHF., /M a5+«
e ENB50IT IT=Zviar (Groupl. Class A)
e CE. CTick. ICES. $LUFCC/S—hr 15Ty 3> (ClassA)

@ AE  EMCICEEIHSICE. ZOTFT/NAR%E RG223/U £/2FRZED L —IL KT —
TIVE—HEITERL, BRORF 2 A MO TEEL TS

CE#&&
ZOBGRIE. UTOLSIC. CEX—JREICEDNT, ZLUTHECH
ESRSICLZEANEHICEE L TVWET,
e 2006/95/EC. {REEXES (&%)
e 2004/108/EC. EHiMmII*IES (EMC)

5} 2% comR0zonarTI5A7 REHICOLTE BAEE (DoC) 22
BIESW, CORBOBEEESEEAFTSICIE. ni.com/certification
(EFE) (L7 VAL TCREFLIIEHRETA U THREL, ZHTHI0%0
Uy LTLSESLY,
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DOBEMYEZHR TSI LE BREATTIIGSBERICHERETHS
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BEESETFi#as (WEEE)

BRMOBERHEA HEEGEBE/ITRTOERBEE. BT WEEE VYA 2T —~
EFLTLESWN, WEEE VA Ot —BXVF T aFIA 2 RAVILAYD
WEEE NDXISICBI T D55, ni.com/environment /weee.htm (JE3E) Z2SB LT
<EEW,

RFERFMITEREFHERDZE (PE ROHS

MEZEF National Instruments %54 Hh I L TFf5 5L b H BRI 5E 2647 S 96 4 (ROHS).
KT National Instruments [ RoHS A #IPE(5 &, ¥ ni. com/environment /rohs_china.
(For information about China RoHS compliance, go to ni . com/environment/rohs_china.)

G Spaka

2Oy bR aARD S
SRV BA% AXV9947

CHO T7Frasg AN BNC A X
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NI PXI-5142 78> F/XRIVERTH
AL e FHAICD VT,
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