NI PXI/PCI-5411/5431
Specifications

NI PXI/PCI-5411 High-Speed Arbitrary Waveform Generator
NI PXI/PCI-5431 Video Waveform Generator

CORFaALBCE BERBR-JHEENTVET,

This document lists the specifications for the NI PXI/PCI-5411 and
the NI PXI/PCI-5431. These specifications are typical at 25 °C unless
otherwise stated. The operating temperature range is 0-50 °C.

Analog Output

Number of channels ........c..cccccverienenee. 1
ResOIUtion .....coceeverienenieniinicicnicncnes 12 bits
Maximum update rate .........cccoceeeeerneenee. 40 MHz
DDS accumulator........cc.cceceevereencneenne. 32 bits

Frequency range

Waveform Type NI PXI-5411 NI PXI-5431
Arb 40 MS/s 40 MS/s
PAL-B, — 40 MS/s
STANDARD PAL,

N-PAL,

Combination N-PAL,

SECAM

NTSC/PAL-M — 40.02797 MS/s
SYNC (TTL) 16 MHz, max 8 MHz, max
Square 1 MHz, max 1 MHz, max
Ramp 1 MHz, max 1 MHz, max
Triangle 1 MHz, max 1 MHz, max
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Frequency resolution (DDS mode).........

Voltage Output

Ranges ...c.ccooveeviiiiiiieeeeeeee

ACCUTACY ..ot

Output attenuation ..........c.cceceeveeeeecrennnene

Resolution........ccocvveeeeeeviveeeeeeenneenn.

Pre-attenuation offset
Range......cooveveeiiiniiiieeee
ACCUTACY ..ovvienieeiiieieeeie et

Output coupling .......ccceeveceereevereecuenens
Output impedance..........ceceveerereeniennene
Load impedance...........ccoeveevveeniennieennens
Output enable.........ccoceeveeviniecinieiinnenne
Protection........cccccevivvinininencnieieiecnns

Typical rise/fall time..........ccccceeveecvenncene

Sine Spectral Purity

Harmonic products and spurs
Upto ]l MHZ....cooviiieiiiieieee
Upto I6 MHZ...c.oooiiiiiiiiiicee

Phase NOISE ....uvvvveveveveeieeeiiieeeeeeeieeeeeens

9.31 mHz

+5 Vinto a 50 Q load;
110 V into a high-impedance load

+0.1 dB

0to73dB
0.001 dB steps

+2.5 V into 50 Q!
+5 mV

DC

50 Q or 75 Q, software selectable
50 Q or greater

Software switchable

Short-circuit protected

8 ns (10-90% 0-5 V square wave
into 50 W load, filters off)

—60 dBc
-35dBc

—105 dBc/Hz at 10 kHz
from carrier

! 'With less than 10 dB of attenuation, signal maximum plus offset (before attenuation) must not exceed 5 V (into 50 Q).
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Filter Characteristics

Digital

Pipeline signal delay

Analog

Passband ripple ......ccccceveevienveenneene

Waveform Specifications

Memory

Arb mode

NI 5411
NI 5431

DDS mode.......coovuvveevieiiiieeeeenienn.

Segment length

DDS mode.......ccoovveeieeeirrieeeeennnn.

Max segments in waveform memory.....

Segment linking (instruction FIFO)

© National Instruments Corporation

Arb mode

NI 5411

Half-band interpolating

Software switchable
(enable or disable)

67
Fixed 20-bit

2x interpolation
(up to 80 MS/s)

26 sampling periods

7th-order L-C lowpass filter

+2 dB

2,000,000 16-bit samples
8,000,000 16-bit samples
16,384 16-bit samples

256 samples, minimum,
multiples of 8 samples

16,384 samples, exact

5,000 (Arb mode only)

292 links
1,168 links
512 links

65,536 loops
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Timing 1/0
Update clock

Interval count

Phase locking
External reference sources
NI PCI-5411/5431

NI PX1-5411/5431

Reference clock frequencies............
Frequency locking range
NISATT .o

NISA3T .o

Triggers
Digital Trigger

Compatibility

Response

Pulse width (Ty;)

Trigger to waveform output
(Arb mode) delay (Ty,)

Trigger to waveform output
(DDS mode) delay (Ty,)

RTSI

Trigger lines
NI PCI-5411/5431
NI PXI-5411/5431

Clock lines
NI PCI-5411/5431
NI PX1-5411/5431

NI PXI/PCI-5411/5431 Specifications

Front panel PLL IN
SMB connector, internal,
or RTSI clock line

Front panel PLL Ref
SMB connector, internal,
or PXI_CLK10

1 MHz, 5-20 MHz in 1 MHz steps

+100 ppm
+500 ppm

TTL
Rising edge

20 ns, minimum

76 sample clocks plus
38 ns, max

28 sample clocks plus
150 ns, max

1
Not applicable
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Bus Interface

Operational Modes

TYPE oo Single, continuous, burst, stepped
Other Outputs

SYNC Out

Level. oo TTL

Duty cycCle .....coveiiniieiiniiieeeeee 20-80%, software controllable

Marker Output

TYPES oottt TTL

Location ........coceeveveenienienieneeicnceeeee User defined, one per stage

Pulse width (Tgg) veoeeevereeveneniincieenne 8 sample clock periods

Arb output delay from marker (Tgs)....... 50 ns, max

Digital Pattern Qutput

Sample rate........c.oocevieieninienenieieeee 40 MHz, max
Resolution .......coccevveevienieinecnieeiene, 16 bits
Sample clock logic......cccoceeveniricncnnens TTL
Clock pulse HIGH time...............c.c........ 25 ns, fixed
(for clock interval counts >1)
PCLK to pattern data
output time (T¢g).veerverreereerrieenieeieenneenn 1 ns, max
Digital pattern 10gicC .....coocvevverreeennennen. TTL
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Logic level output ratings for SYNC, marker, digital pattern, and sample

clock outputs

Type Min Max
Vou 30V —
VoL — 0.7V
Ion — 1.0 mA
Ior — 1.0 mA

Von = voltage output for logic level 1
VoL = voltage output for logic level O
Ioy = current output for logic level 1
Ior, = current output for logic level O

External PLL Reference Input

Internal Clock

External Clock Reference Input

Mechanical

1 MHz or 5-20 MHz in

1 Vpk-pk <level <5 Vpk—pk

Frequency ......cocceeveevieiiiinicnieenieeiee
1 MHz steps

AMPltUde ....oocveviieiinieiiieecceee
Frequency .........ccocceveeveniniencniencnnens 40 MHz
Initial aCCUIaCy ....oceeveeveerieniieieieeieiene +5 ppm
Temperature stability (0 to 50 °C).......... +25 ppm
Aging (1 year)......coceeeeceneeceiniciincenns +5 ppm
Frequency .......coceveeeeceinienicinicnicecee 40 MHz, max
AmPltUde ...c.eveviieieciieieeeeeeeeee TTL
Connectors

ARB/Video (output) ......ccceevveruennne SMB/BNC

SYNC (output)....ccceceeeeerereerenennns SMB/BNC

PLL reference (input) ........cecueeuennee SMB

Digital I/O (digital pattern out,
marker out, external trigger in).......

NI PXI/PCI-5411/5431 Specifications

50-pin digital, SMB (for PXI)
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Power requirements...........ccccceeueeneenen. 5V,3.5A, max;
12V, 125 mA

Safety

This product meets the requirements of the following standards for safety
for electrical equipment for measurement, control, and laboratory use:

« IEC61010-1, EN 61010-1
+ UL 61010-1
« CAN/CSA C22.2 No. 61010-1

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

Electromagnetic Compatibility

EmISSIONS ....ccoovvvveeeieirieiee e EN 55011 Class A at 10 m
FCC Part 15A above 1 GHz

IMmunity ......ooeevevveceeieiennncnee EN 61326:1997 + A2:2001,
Table 1

EMC/EML.....cooovviiiiiiiiiiiiiiiiiiiiiiiiiiienenens CE, C-Tick, and FCC Part 15
(Class A) Compliant

@ Note For EMC compliance, you must operate this device with shielded cabling.

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

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

Electromagnetic Compatibility
Directive (EMC) ...cccoceevevvvrneninenrennenn 89/336/EEC

@ 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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NI PXI/PCI-5411/5431 L%k

NI PXI/PCI-5411 BREERARLESR
NI PXI/PCI-5431 EFH{ESRESR

ZDORF2 A BITE NIPXI/PCI5411 LU NI PXI/PCI-5431 DEHk
DEEBENTVET., CNOSOMEERE, FFICERRDRNRY (3 25 CTHOD
FEBEELEY. BEREERE 0~ 50 CTY,

7raJHh

T DRI 1

B2 12y k

BRAT Y TT— Pl — b i 40 MHz

DDS 7HF 2 AL —F i, 2y

By o

BRSLT NI PXI-5411 NI PX1-5431

EERR 40 MS/s 40 MS/s
PALB/G/H/I. — 40 MS/s
PAL-N.
PAL-Nc.
SECAM
NTSC/PAL-M — 40.02797 MS/s
SYNC (TTL) 16 MHz, &KX 8 MHz. &K
Wik 1 MHz, &KX 1 MHz. &K
>>7 1 MHz, &KX 1 MHz. &K
=AK 1 MHz, &KX 1 MHz. &K
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FRE I ERE (DDS E— F) i 9.31 mHz

BEHD

L2 s 5V (50Q &),
10V
(&M E—F R aRERE)
FERE oot e +0.1 dB
H TTRIZR oo 0~73dB
GIEREE oo 0001 dB RFv
HEFIOA 7ty k
L 25V (BO0QN
] =R 5 mV
HAARTY T s, DC
HHAVE—=F 2 R 50Q £7=1375Q
(V7 bD 7 THKETEE)
BEAVE—=F 2 R 50Q LIk
HAENE s V7 hO 7 THIYEZEEE
FREE oo EisRE
ZHETE ENY JIIETHUER ... 8ns (10 ~ 90%
0~5V AFIRE. 50 W &,
7 4 )y EXES)

IEKRANRY MIVELE
BERLEHLURTUT R

1= N Y/ -60 dBc
XK 16 MHZ.oovvvvvcsiiicirinsnnssssssins -35 dBc
LV = (5 OO —-105 dBc/Hz

(10 kHz B, i m S R4)

1 10 dB KiBDFERTIE. (BREAID) FEEHEAF 7y b £5V (B0Q) ZBAEVWELDICEELTILES .
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pEPIZ 4

ToHIL
B A T s AC VAV N =115
FER s V7 hU 7 THYEZATRE
(BAeE =12 ENL)
B TE i, 67
DI A S S 20 Ev MEE
T = HEBIREE oo, 2x # (FRX 80 MS/s)
INA T SA NEBEIE .o, 267V B
7Frnos
B A T s 7RL-CO—/SRT 4%
BB TIV e 2 dB
P4 2k ;]
AEY
FEREE—R
NIESATT s 16 Ew k. 2,000,000 %> 7L
NVSYZK ] I 16 Ev k. 8,000,000 %> 7L
DDS E— Foiiesnesssiissssssssisnonns 16 Ev k. 1638497
TIOAYVRDES
FEEETETE =R i ®IN256 BTV 8H T ILD
28
DDS E— Foiiesnessseesnssssssssesnsonn 16,384 %> 7))
BREATUDRKET A Mo, 5000 (EERFEE— RKDH)
TIA DY Y (85 FIFO)
FEEEE—R
NEBATT o 292 Uy
NNISYZK ] R 1168 U >
DDS E— Fooiissessisssssssssisnnonns 51204

COAVRDIV=T (FEREE—RDH)
AT 2 B, 65536 IV —7
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42271/0

TYTT=RIOYY s B&A 40 MHz, AER
T2 BRI o, 2 ~ 65,535
Ay o
SAERE#EY — R
NI PCI-5411/543T ..o 78> b/SxJVPLLINSMB O x
o4, WER., £/IERISI 20Oy
ava V%
NI PXIFS4T1/5431 ..coovvivviviverinenns 70> b/XxJL PLL Ref SMB
aAxo4,. AR E£/212
PXI_CLK10
BEEIOY TR i 1 MHz, 5~ 20 MHz

(1 MHz 212 )
EEsOy oLy

NESATT o +100 ppm
NIESA3T oo +500 ppm
UK
FOOIMUAH
BHE o TTL
BT s AbENUIT YD
VAVIVZY. R G R RO &/ 20 ns
FEEEE—R
BRI FEE (Tg) worrrereisnsennienns BA76Y 7N o0v o +
38 ns
DDS £E— F
BRI B FEIE (Tg) voerrvreiisnsennnenns BA28Y 7N o0Ov o +
150 ns
RTSI
[V I %
NI PCI54T11/5431 .o 7
NI PXI-54T1/543 1 cvvvvinenriinserinsnsenns 7
An R e 4
NI PCI54T11/543 1 ..ovvrivneriineriinnnrinns 1
NI PXI-5411/543 7 ovvvvvrinnsriissriisesinns TL
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NARA T x—R

BRIFE—F

TOfteD N

VAV =R\ )

T—hDPhLDEE

TR (Tgs) o

FIOINNRY -V N

LTI — b s
TBRBE oot
TNy DHE i
20y 279V HIGH B

PCLK doD/NNG—=>F—4

BG4 L (Toy) com

TOGIIIRG =GR s
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O, B, N—X b,
2Ty

20 ~ 80 %.
V7 bU 7 THIERTRE

dA—YEE.

RTF—=2Z&IC21D

870y AR

®mAX 50 ns

=X 40 MHz
16EY b+

25ns. BEE

(vavyoDhY 2 RER>T)

®mA 1ns
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SYNC, YX—Hh. TI2HNNR—2ELBHTony s EhDREL

NIV E
147 B/ BX
Vou 30V —
Voo — 0.7V
lon — 1.0 mA
lou — 1.0 mA

Vo = SRELAL 1 OBEHS
VoL =#HEL NI ODEEES
loy = SREL AL 1 OBFLH
loL = REL I 0 DEFREAN

S8 PLL BHEA D

352 1 MHz £7214 5 ~ 20 MHz
(1 MHz %1%

= 1 Voo S LRIV €5 Vo
HNEE Oy o
FERE covvovevvienserrisssssssssssssssssssssssssssssnans 40 MHz
FERBERE .ooooov s £5 ppm
BEREM (0~50C) criiiisnseniiinns 25 ppm
REZAL (1) s +5 ppm
Aoy L) BEAS
FERE covvovevvienserrisssssssssssssssssssssssssssssnans A 40 MHz
FRIE v TTL
Ih=HhN
x4
FEERE | ETA (BT i, SMB/BNC
SYNC (Hi77) oo SMB/BNC
PLL ZZE (A TD) s SMB

FHIVIO
(FLHZ NI — > HA.

=N BB U HAN) .. 50 E>F %), SMB (PXI)
YA R i, 1X8v k
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FIEBT i, 5V. K 35A
12V, 1256 mA

Z2ft
AEEIE FHAL B, RRICEASNSEIEECETHLUTOREE
FUORHDOVLERBEBZLET,
e |[EC 61010-1, EN 61010-1
e UL 61010
e CAN/CSA C22.2 No. 61010-1

5} AT U BLURORSREICONTHE. BREOSANESET B, ni.con/
certification (HFB) IC7 /AL THERES BB FLEFERSAT
BEL. REOHMOBETEY L5500 yo LTLEE L,

R i 3T 1%
ITIvay (REBHD o EN 55011 Class A 10 m.
FCC/3—hk 15A 1 GHz LIt
AZ2=27 4 (BEIREBEWME) oo EN 61326:1997 + A2:2001. % 1
EMC/EMI ..o, CE. Cick. 8&U

FCC /8—k 15 (Class A) #E#L

5} AT  EMCLBAZEBILE COFAAREEDICLTL—IKr—T % ZER
<EEW,

CE &S
COERIE. UTDLSIC, CEX—INREICEDINT, %L THECH
ESRESICLBEARNEHIESGLTVET,

EEEES (BEM) i, 73/23/EEC
BRI LM
ES (EMC) oot 89/336/EEC

5} #E CoRROTOMDILTSATURERICOLNT. BAEE (DoC) £C
BLEEW, COEEOEEESEEAFTSICIE. ni.com/certification [T
75 LA TRESLIEHRET A S TREL, BETHY S50 U o LT
<EEL,
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