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NI 625x Specifications

Specifications listed below are typical at 25 °C unless otherwise noted. Refer to the M Series User Manual for more information
about NI 625x devices.

CHORF21AY FDBEAREBRICDOVWTIE, ni.com/manuals ZS5RL T,
(For a Japanese language version, go to ni .com/manuals.)

Analog Input

Number of channels CMRR (DC to 60 Hz) ......cceeueenee.. 100 dB
NI 6250/6251 ..., 8 differential or I .
. nput impedance
16 single ended .
. . Device on
NI 6254/6259....cuuveevveeiaciannn, 16 differential or .
. Al+to AIGND .....ccocvviene >10 GQ in parallel
32 single ended .
. . with 100 pF
NI6255 ., 40 differential or .
. Al-to AIGND......ccccuecvrennee >10 G in parallel
80 single ended .
with 100 pF
ADC resolution..........cccoevvueucucnnnne 16 bits Device off
DNL w.oovririeieeeeee e No missing codes Al+t0 ATGND ..o 820 Q
guaranteed AI-to ALGND......cccecueerenene 820 Q
INL .o Refer to the Al Absolute Input bias current........ccccecevveerueneen. +100 pA

Accuracy Table
Crosstalk (at 100 kHz)

Sampling rate Adjacent channels...

Maximum Non-adjacent channels................ -95 dB!
NI 6250/6251/6254/6259 ....... 1.25 MS/s single channel,
1.00 MS/s multi-channel

Small signal bandwidth (-3 dB)......1.7 MHz

(aggregate) Input FIFO Siz€.........ooovomvvvrirrrrinens 4,095 samples
NI6255 i, 1.25 MS/s single channel . .
750 kS/s multi-channel Scan liSt MemMOry .......ccceveveuverenuennee 4,095 entries
(aggregate) Data transfers
Minimum.....ooooooooeeiiiiviiins No minimum PCI/PCIe/PXI/PXIe devices .......DMA (scatter-gather),
Timing accuracy .........cccecceveeeeee. 50 ppm of sample rate interrupts,
Timing resolution ............cccece.. 50 ns programmed I/O
. USB devices.......ccoovuveeeeeveeeiennens USB Signal Stream,
Input coupling......c..ccecevevvecvnennennne DC programmed /O
Input range .......cccceeveeveveieeincnennne +10V, x5V, 2V, *1V,

+0.5V,x02V,+0.1V

Maximum working voltage for analog inputs
(signal + common mode) ................ +11V of AIGND

' For USB-6255 devices, channel Al <0..15> crosstalk to channel Al <64..79> is 67 dB; applies to channels with 64-channel
separation, for example, Al (x) and AI (x + 64).
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Overvoltage protection (Al <0..79>, Al SENSE, AI SENSE 2)
DEVICE ON .. +25 V for up to NI 6255
four Al pins Settling Error Versus Time for Different Source Impedances
Device off ....oovveveeeieeeeene +15V for up to 10K —
four AI pil’lS ° 4\\74\\777‘\7777A "+
9 N\ \
. 1) N\ \
Input current during o \
overvoltage condition..........e.ccceu. +20 mA max/Al pin % 1K \ 1\ A \
\ \ \ \
5 \ \
. . . \ \
Settling Time for Multichannel Measurements & 100\ VN
= \ \ \ \ \
NI 6250/6251/6254/6259 2‘6’ \ A \ \
= A \ \
+60 ppmof Step | +15 ppm of Step w <100 5‘2 ”kQ‘ ‘2 lﬁ) ‘5 kQ 10 k‘Q
(+4 LSB for (+1 LSB for . 0 100
Range Full Scale Step) Full Scale Step) Time (us)
10V, 5, 1us 1.5 us
+2V, 1V
Al <0..79> Small Signal Bandwidth
+0.5V 1.5 us 2 us %? 1
+02V, 0.1V 2ps 8 s 8 (1’ ~
£ )
NI 6255 < _3 \
©
+60 ppmof Step | +15 ppmof Step .05; -4
(+4 LSB for (+1 LSB for s > \
Range Full Scale Step) | Full Scale Step) N -6 \
s 7
€
10V, 5V, 1.3 us 1.6 us S -8
2V, £V Z 1k 10k 100 k 1000k 10000 k
Frequency (Hz)
+0.5V 1.8 us 2.5 us
02V, 201V 3ps 8 us Al <0..79> CMRR
130
Typical Performance Graphs 120
110 i
& 100 L 0.1V Range'
NI 6250/6251/6254/6259 g %0 N el 9
Settling Error Versus Time for Different Source Impedances g:: N
s 80 5V Ranget| R
10K N —y o 70 [ SR
— e N 60 10V Range! RS
@ \ N\ \ N
N ~
5 \ \ \ 50 N
g 1K \‘ \‘ . . 40 -
7] S= \EEE= 10 100 1k 10k 100 k
g \\ \\ \\\ Frequency (Hz)
g 100 \ \ \
5 <100 O\=—\ \—\
& P LN
10 1kQ 2kQ 5kQ 10kQ
1 10 100
Time (us)
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Analog Triggers
Number of triggers.......c.cceeeevenueneee 1
Source
NI 6250/6251 ......ococucmcriicicrnnnnee Al <0..15>, APFI 0
NI 6254/6259.......ccccueriiicnnnne Al <0..31>, APFI <0..1>
NI 6255 ... Al <0..79>, APFI 0
Functions.........ccccceeveeveieinccncnnenne Start Trigger,

Reference Trigger,
Pause Trigger,

Sample Clock,
Convert Clock,
Sample Clock Timebase
Source level
AL <0..79> oo, +full scale
APFI <0..1> ..o +10V
ReSOIution ......ccvveeveeveiieciieeceieeeens 10 bits, 1 in 1,024
MOAES...coeuereiieiereiereeeieereee e Analog edge triggering,

analog edge triggering
with hysteresis, and
analog window triggering

Bandwidth (-3 dB)

AL <0..79> o 3.4 MHz
APFI <0..1>..c.coiiiiiiiiiinne 3.9 MHz

ACCUTACY ..o +1%

APFI <0..1> characteristics

Input impedance .10 kQ
Coupling ...c.cevevveeevenenrcieenenne DC
Protection
Power on ......cccceeevveveinennene +30V
Power off......ccccoeeneiiinenne +I5V

Analog Output

Number of channels

NI 6250/6254 ...................
NI 6251/6255 .......cueuvueee
NI 6259 ..o

DAC resolution ...........c.c......
DNL....otoieiieeeeeieieeee
MOonotonicity .........ccceeveuenee.

ACCUTACY ....cuveeeiiiieeeaene

Maximum update rate

1 channel.........ccocooenenens
2 channels .........cccocevveneeee.
3 channels .........cccecevveneene.
4 channels ........cccoeeveenne

Timing accuracy......c.....c.c....
Timing resolution..................

Output range........ceeeveevenenene

Output coupling.......c.ceeevuene
Output impedance ................
Output current drive .............
Overdrive protection ............
Overdrive current .................
Power-on state .......c...cccceeen
Power-on glitch ....................

Output FIFO size...................

Data transfers

PCI/PClIe/PX1/PXIe devices

USB devices.......ccccuenen.n.

+1 LSB
16 bit guaranteed

Refer to the AO Absolute
Accuracy Table

2.86 MS/s
2.00 MS/s
1.54 MS/s
1.25 MS/s

50 ppm of sample rate
50 ns

+10V, 5V, xexternal
reference on APFI <0..1>

DC

02Q

+5 mA

+25V

20 mA

+5mV!

1.5V peak for 1.5 s

8,191 samples shared
among channels used

DMA (scatter-gather),
interrupts,
programmed I/O

USB Signal Stream,
programmed 1I/0

! For all USB-6251/6259 Screw Terminal devices, when powered on, the analog output signal is not defined until after USB

configuration is complete.
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AO waveform modes:

¢ Non-periodic waveform

* Periodic waveform regeneration mode from onboard FIFO
* Periodic waveform regeneration from host buffer including

dynamic update

Settling time, full scale step
15 ppm (1 LSB)..coviiiiiiiiie 2 us

SIEW TALE ... 20 V/us

Glitch energy at midscale transition, £10 V range
Magnitude ..
Duration .........cccceevviiiiniiinnnne

External Reference

APFI <0..1> characteristics

Input impedance...........cccceeeueuene 10 kQ
Coupling....cceeveeevenrenieerereeeene DC
Protection
Power on.....c.cccoeeveniecncncnne +30V
Power off .......cooeeveniiniine +15V
RaNge....ooveiiireeiiicccecee +11V
SIEW TALE ... 20 V/us

AO <0..3> Analog Output External Reference Bandwidth
10

FFEF
[

L
o O

BFFF
| 8FFF =
83FF o
50| BOFF T
-60( 803F T
=70/ 8ooF |

-80 T -
90 80‘03‘?1: DAC Output CODE (HEX)
100 1k 10k 100 k 1M

Frequency (Hz)

|
N
o

\

Normalized AO Amplitude
Attenuation (dB)
A
o

Calibration (Al and AO)

Recommended warm-up time ......... 15 minutes

Calibration interval...........cocceeeenene 2 years

NI 625x Specifications

ni.com



*2sI0U JO UONOUNy B SI 1] "PA)IAIIP 2q UBD Jey) AFuryd 93.I[0A ISI[[BWS Y ST ANADISUS ,

AT 0761 = Aoemdoyan[osqy  AJurelroounasioN + (I0H19SHO) - A 0 + (JIolguien) - A 0] = A9vINdoYyaIN[0sqy
001/
AR AuTe)109u3SION
wdd Q] = IougIesgO wdd 09 + | - wdd [z + wdd (g = 101H19SPO
wdd ¢g = rouguren 01 -wdd 1 + 1 - wdd ¢1 + wdd (9 = 1o1rguUIED
ISMO[JOJ SB ST 9[BJs [N I8 AoBINOJE 9IN[0Sqe Y} ‘93uel A (] ) uo ‘Q[dwrexs 10

AT €8 = KurepeounasioN

O ¢ = 10J98,a38I0A0D)
001 = mwinmﬁdoJBE:c
Do 1 = [BD[RUIAUISETWOIJaSueyDduia],
Do 01 = [BD[ewdIXgIseTWoR a5 ury)dwa],
:suonduwinsse 3urmo[[oJ ay) Sursn paurwialap st sppuueyd Indur Sofeue 9y} UO J[eIS [[N] 18 AJRINDIE AIN[OSqY |

001/"
€ - 9SIONWopuEy
Joug NI + ([eDreursjupsequworjaSuey)dud]) - 0odwa 39S + JOLHISOIVBNPISIY = OISO
(reorewayxgisequorjeSuey)dway) - oodwa]eouarejey + ([eDrewrupsequornjaguey)duwal) - oodwaLuren) + IOUgUIEO]V[ENPISIY = JOLHUIED)
A1uTE1I00UNISTON] + (JOIIHIRSIIQ) - 2Suey + (JouguIEn) - SUIPRYY = AOBINDIYAN[OSqY

‘syurod ()0 SureIoAe pue O ¢ JO 10JoB] 95BIIA0D B 10 = AurejooudsioN

"UOTRIQI[Ed TRUIX IOTASD A} WOTJ STeaK 0M]) 03 dn JOJ PI[EA T8 PI)SI] SAIOBINIOY

NI 625x Specifications

09 [4S Sl 09 06 0S1 I €l 0ST 1'0— 1’0
¥'9 YL 91 09 SS 08 I €l 0¢l c0- 0
¥'8 o€l 1 09 143 0¥ I €l 06 S 0]
8Tl (\[4¢ [43 09 LT 0C I €l 08 - I
8'CC 0l¥ LS 09 ¥ 0¢ I el 0L (o C
09¢ 010°1 (041 09 1C 0c I €l 0L - S
0CII 026°l 08¢ 09 1T 0¢ I €l 09 (0] 6 ol
(AM) (AT) PrBds (surp M) (3Suey (D,/P3uey (aSuey oddud, (Do yudd) (Surpeay Jreds g areds g
ANADISUdS njgje O “9SION Jo wdd) Jo wdd) Jo wdd) AUAIYY 0ddury, Jo widd) 3ANE3IN ADISOq
£oeIndy wopuey JOXXYINT ooduray, J01xy uren Jo1xy ures)
ANOSqVy PsPO 19530 [enpIsay
[enpisay 93uey] [eurwoN

a|ge] Aaeanaoy ajnjosqy |y

© National Instruments Corporation



Jo1g NI + ([eDreursjupsequorjoSuey)dwa]) - 0odwaI10sPOOV + JOIHIASPOIBNPISRY = JOUHISHO

(repreuroyxgisequworjaSuey)dway) - 0odwd]0usrejay + (feDeuroupsequorfasueyydway) - oodwaluren) + Jouguren[enprsay = JolIguren)
(JoxrmiasQ) - aSuey + (Jouguren) - anfeAIndinQ = AovINOOYAN[OSqY

"UONRIQI[ED [BUI)XS DIAP Y} WOIJ S18aK 0M) 0} dn J10J PI[EA I PI)SI] SAIOBINDOY
"UONRIQI[ED [BUIAIXA SB[ Y} JO D, (] UIYNIm Sune1ado sI 901Aap ) SOWNSSE PUB UONBIQI[RD [BUIAUI SUIMO[[O) A[SIBIPIWIWI PI[RA ST SIqUINU S[BJS [[N] J& AORINOJY AIN[OSqY |

SPO°T 9 [4 oy 1 8 S8 = S
080T ¥9 [4 oy I LT SL (0] 01
(AT) (a8uey (D./33uey (a8uey oddur, (Qo/mdd) (Surpeay a[edS A 9[edS A
P1eds g Jo wdd) Jo wdd) Jo wdd) UARJY 0dduiay, uren) Jo wdd) Joaxyy dAne3IN AANISOd
2 AORINDDY 0L INT 0ddudy, 19sO 10417 13S0 ures) [enpisay
nosqy [enpisay J3uey [eurwoN

ajqey Aaeinaay anjosqy QY

ni.com

NI 625x Specifications



Digital I/0/PFI
Static Characteristics

Number of channels

NI 6250/6251/6255..........c.ocuee.... 24 total, 8 (P0.<0..7>),
16 (PFI <0..7>/P1,
PFI <8..15>/P2)

NI 6254/6259......ccveeeeeirenne 48 total, 32 (P0.<0..31>),
16 (PFI <0..7>/P1,
PFI <8..15>/P2)

Ground reference..........cccevveueenne D GND
Direction control .........cccceeeeereennene Each terminal
individually

programmable as
input or output

Pull-down resistor ...........cccceveueuennne 50 kQ typ,
20 kQ min
Input voltage protection'................. +20 V on up to two pins

Waveform Characteristics (Port 0 Only)

Terminals used

NI 6250/6251/6255.........ccccueuuee Port 0 (P0.<0..7>)

NI 6254/6259.......cccovvcriincnnne Port 0 (P0.<0..31>)
Port/sample size

NI 6250/6251/6255..................... Up to 8 bits

NI 6254/6259.......cccuerciiirnnnee Up to 32 bits

Waveform generation (DO) FIFO ... 2,047 samples
Waveform acquisition (DI) FIFO ... 2,047 samples

DI Sample Clock frequency
PCI/PCle/PXI/PXIe devices....... 0 to 10 MHz?

USB devices .....ccocevveveereeennnne. 0to 1 MHz
system dependent?

DO Sample Clock frequency
PCI/PCle/PX1/PXIe devices

Regenerate from FIFO........... 0to 10 MHz
Streaming from memory........ 0to 10 MHz
system dependent?
USB devices
Regenerate from FIFO ........... 0to 10 MHz

W -

IS

Streaming from memory ........ 0to 1 MHz
system dependent?

Data transfers
PCI/PCIe/PXI/PXIe devices ....... DMA (scatter-gather),

interrupts,
programmed 1/O
USB devices.....ccceevvveeeenveeeeennens USB Signal Stream,
programmed I/O
DO or DI Sample
Clock SOUICE?.....vveiveeeeeeeeeeeerens Any PFI, RTSI,

Al Sample or

Convert Clock,

AO Sample Clock,

Ctr n Internal Output,
and many other signals

PFI/Port 1/Port 2 Functionality

Functionality.........ccccceenivnininenns Static digital input,
static digital output,
timing input,
timing output

Timing output SOUICES.........c.ceuenee Many Al, AO, counter,

DI, DO timing signals

Debounce filter settings................... 125 ns, 6.425 s,
2.56 ms, disable;
high and low transitions;
selectable per input

Recommended Operation Conditions*

Level Min Max

Input high voltage (Vi) 22V 525V
Input low voltage (V) ov 0.8V
Output high current (Ioy)

P0.<0..31> — —24 mA

PFI <0..15>/P1/P2 — -16 mA
Output low current (Ioy)

P0.<0..31> — 24 mA

PFI <0..15>/P1/P2 — 16 mA

Stresses beyond those listed under Input voltage protection may cause permanent damage to the device.
Performance can be dependent on bus latency and volume of bus activity.

The digital subsystem does not have its own dedicated internal timing engine. Therefore, a sample clock must be provided
from another subsystem on the device or an external source.

On earlier versions of the USB-6251 Screw Terminal (part numbers 194929A/B/C-0x) and the USB-6259 Screw Terminal

(part numbers 194021B/C-0x), the digital I/O characteristics of PO.<16..31> match the characteristics of PFI <0..15>. Refer
to the November 2006 version of this document (part number 371291G-01) for more details.

© National Instruments Corporation
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Electrical Characteristics

Level Min Max
Positive-going threshold (VT+) — 22V
Negative-going threshold (VT-) 08V —

Delta VT hysteresis (VT+— VT-) 02V —

Iy input low current (V;, =0 V) — —-10 uA
Iy input high current (V;, =5 V) — 250 pA

Digital 1/0 Characteristics!

P0.<0..31>: |y, versus V, P0.<0..31>: |, versus V,

O Z5°civad=s0V / / 0 /
/

-5
R YA S| ovarsbv.
::g s5°C;vad=45v—/ Y |/ g0 | QG Ydd=55V 7///
/. / 25 /
™ /] g2 2
E 2 £
2 yaa, = /| “25°Cvad=50v
5 30 / / 15 //,
_35 / / 10 7/<
—40 / / A 5 55 °C; Vdd = 45 \
_:2 / / / 0°c;vdd=55V o ‘
e 3 4 5 6 0 02 04 06 08 1 1.2
Von (V) Vo (V)
PFI <0..15>/P1/P2: |, versus Vg, PF1 <0..15>/P1/P2: |, versus V,
2 25°C; Vdd =5.0V v / 0 P
;o 55°C;Vad=45V.. / N/ | / 35 7
- pawai 30 g
-15 4 / 25°C; Vdd =5.0 V /
— —20 _ 25 \
T pd / T ,,| 0°Civdd=55V pd
< = 7
5 _30 // // // ° 15 } /
-3 gt d
d 0°C; Vdd =55V 10 —
'ig 5 ,/ 55 °C; Vdd = 4.5 V
-50 / / 0 ‘
2 3 4 5 6 0 02 04 06 08 1 1.2
Von (V) Vo (V)

' On earlier versions of the USB-6251 Screw Terminal (part numbers 194929A/B/C-0x) and the USB-6259 Screw Terminal
(part numbers 194021B/C-0x), the digital I/O characteristics of P0.<16..31> match the characteristics of PFI <0..15>. Refer
to the November 2006 version of this document (part number 371291G-01) for more details.

NI 625x Specifications 8 ni.com



General-Purpose Counter/Timers

Number of counter/timers............... 2
ReSOIUtion ......coeevveueeeeninicicciceee 32 bits
Counter measurements.................... Edge counting, pulse,

semi-period, period,
two-edge separation

Position measurements ................... X1, X2, X4 quadrature
encoding with
Channel Z reloading;
two-pulse encoding

Output applications ...........cccceeeueeeee Pulse, pulse train with
dynamic updates,
frequency division,
equivalent time sampling

Internal base clockS.......cccccevevveeenn. 80 MHz, 20 MHz,
0.1 MHz
External base clock frequency........ 0 MHz to 20 MHz
Base clock accuracy .......cccecevveuenene 50 ppm
INPULS e Gate, Source, HW_Arm,

Aux, A, B, Z, Up_Down

Routing options for inputs .............. Any PFI, RTSI,
PXI_TRIG, PXI_STAR,
analog trigger,
many internal signals

FIFO.....coiiiniiiniiiecceeieeneee 2 samples
Data transfers
PCI/PCle/PX1/PXIe devices....... Dedicated scatter-gather
DMA controller for each
counter/timer; interrupts,
programmed I/O
USB devices .......ccovvveeeevveeeennnenn. USB Signal Stream,
programmed I/O

Frequency Generator

Number of channels........................ 1

Base clocksS ....oovvviveueiiiiiiiiiieiieees 10 MHz, 100 kHz
DiviSOIS ....cvvviviiiiiiiiiiccciicce 1to 16

Base clock accuracy........cccceeueuenee 50 ppm

Output can be available on any PFI or RTSI terminal.

© National Instruments Corporation

Phase-Locked Loop (PLL)

Number of PLLS.....ccccceveveniinienns

Reference signal .......c.cccceceveinennene PXI_STAR,
PXI_CLKI10,
RTSI<0..7>

Output of PLL ....cooiiiiiiiiiiineee 80 MHz Timebase;

other signals derived
from 80 MHz Timebase
including 20 MHz and
100 kHz Timebases

External Digital Triggers

SOUICE .o Any PFI, RTSI,
PXI_TRIG, PXI_STAR

POlarity ..c.coevveveeirerieieeeeeeeee Software-selectable for
most signals

Analog input function.............ccc.c... Start Trigger,
Reference Trigger,
Pause Trigger,
Sample Clock,
Convert Clock,
Sample Clock Timebase

Analog output function.................... Start Trigger,

Pause Trigger,

Sample Clock,

Sample Clock Timebase
Counter/timer functions................... Gate, Source, HW_Arm,

Aux, A, B, Z, Up_Down

Digital waveform generation
(DO) function .........cceeeeeeeeverveeenennen Sample Clock

Digital waveform acquisition
(DI) function.........ccceeeveeveeeveeneeennes Sample Clock

NI 625x Specifications



Device-To-Device Trigger Bus USB Signal Stream

PCL/PCle deVices. ..., RTSI <0..7>! (USB devices) ....ceevveeveereeenieeenenns 4, can be used for analog
input, analog output,
PXI/PXIe devices .......cccoeueueueucncnnnne PXI_TRIG <0..7>, digital input, digital
PXI_STAR output, counter/timer 0,
USB devices None counter/timer I
Output selections ........c.ccceeverueeennne. 10 MHz Clock; frequency All PXI-625x devices support one of the following features:
generator output; many ¢ May be installed in PXI Express hybrid slots
internal signals ¢ Or, may be used to control SCXI in PXI/SCXI combo
Debounce filter settings................... 125 ns, 6.425 us, chassis
2.56 ms, disable; Table 1. PXI/SCXI Combo and PXI Express Chassis
high and low transitions; Compatibility
selectable per input
SCXI
Bus Interface Controlin | PXI
. . PXI/SCXI Express
PCI/PXI devices ......ccuevvereeeenieeneans 21.13\,;:0(;1;561\1/; signal M Series M Series Combo Hybrid Slot
Device Part Number Chassis Compatible
PCle devices
f PXI-6250 | 191325D-04/ No Yes
Form factor .......cccccccevveevieninnnnee. x1 PCI E)‘;press, 191325E-04L
specification v1.0a
compliant PXI-6251 191325D-03/ No Yes
Slot compatibility...........everven.. x1, x4, x8, and x16 191325E-03L
PCI Express slots?
191325D-13/ Yes No
PXIe devices 191325E-13L
Form factor .........ccoeeiiniccnne X ir}’)l(li fl)lq:rzzsdsme PXL6254 | 191325D-02/ No Yes
pertpaers: ’ 191325E-03L
specification rev 1.0
compliant PXI-6255 | 193618A-01 No Yes
Slot compatibility.........ccccoveenuene x1 and x4 PXI Express or
PXI EXpl‘CSS hybl‘ld slots PXI1-6259 191325D-01/ No Yes
191325E-01L
USB devices .....coeevvenieneeeenienieene USB 2.0 Hi-Speed or
full-speed# 191325D-11/ Yes No
191325E-11L
DMA channels
(PCI/PCIe/PXI/PXIe devices) ......... 6, analog input, Earlier 191325C-0x Yes No
analog output, digital versionsof | 191325B-0x
input, digital output, PXI-6251/
counter/timer 0, 6254/6259

counter/timer 1

All NI PXIe-625x devices may be installed in PXI Express
slots or PXI Express hybrid slots.

In other sections of this document, RTSI refers to RTSI <0..7> for PCI/PCle devices or PXI_TRIG <0..7> for PXI/PXIe
devices.

Some motherboards reserve the x16 slot for graphics use. For PCI Express guidelines, refer to ni.com/pciexpress.

w

If you are using a USB M Series device in full-speed mode, device performance will be lower and you will not be able to
achieve maximum sampling/update rates.

IS

Operating on a full-speed bus may result in lower high-speed full-speed performance.
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Power Requirements Power Limits

Current draw from bus during no-load condition'
PCI/PXI devices A Cautioq Exceeding the power lir'nits may cause
5V o 0.03 A unpredlct.able behavior by the device and/or
PC/chassis.
433V o 0.725 A
FI2V o 0.35A PCI devices
PCle devices +5 V terminal (connector 0)........ 1 A max3
H33V e 0.925 A +5 V terminal (connector 1)........ 1 A max3
FI2V 0.35A .
; PCle devices
PXIe devices . . . .
Without disk drive power connector installed
33V 0.45 A . .
+5 V terminals combined........ 0.35 A max?
FI2V o 0.5A
PO/PFI/P1/P2 and +5 V
Current draw from bus during Al and AO overvoltage terminals combined ................ 0.39 A max
condition? With disk drive power connector installed
PCI/PXI devices +5 V terminal (connector 0)...1 A max3
+5V.. 0.03 A +5 V terminal (connector 1)...1 A max3
433V 1.2A PO/PFI/P1/P2 combined ......... 0.39 A max
FI2V 0.38 A .
. PXI/PXIe devices
PCle devices .
+5 V terminal (connector 0)........ 1 A max3
33V 1.4 A .
+5 V terminal (connector 1)........ 1 A max3
FI2 Vo 0.38 A
. PO/PFI/P1/P2 and +5 V
PXle devices terminals combined..................... 2 A max
+33V 0.48 A )
FI2V oo 0.71 A USB devices
+5 V terminal ..........cceververernnnnen. 1 A max3
A Caution USB-625x devices must be powered with PO/PFI/P1/P2 and +5 V
NI offered AC adapter or a National Electric Code terminals combined..................... 2 A max
(NEC) Class 2 DC source that meets the power Power supply fuse.......cccceueunenee. 2A,250V
requirements for the device and has appropriate
safety certification marks for country of use. PhVSicaI R eqUirem ents
USB power supply requirements .... 11 to 30 VDC, 20 W, Printed circuit board dimensions
locking or non-locking NI PCI-6250/6251/6254/
p()werjack with 0.080 6255/6259 oo 9.7x155cm
diameter center pin, (3.8x6.11in.)
5/16-32 thread for NI PCIe-6251/6259.........cccceueee 9.9 x16.8 cm
locking collars (3.9 x6.61n.)
(half-length)

NI PX1/PXIe-6250/6251/
6254/6255/6259 .........covvvviinn Standard 3U PXI

I Does not include PO/PFI/P1/P2 and +5 V terminals.
2 Does not include PO/PFI/P1/P2 and +5 V terminals.

3 Has a self-resetting fuse that opens when current exceeds this specification.

© National Instruments Corporation 11 NI 625x Specifications



Enclosure dimensions (includes connectors)

NI USB-6251/6255/6259
Screw Terminal

NI USB-6251/6259 BNC

NI USB-6251/6255/6259
Mass Termination

NI USB-6251/6255/6259

Weight
NI PCI-6250
NI PCI-6251
NI PCI-6254
NI PCI-6255.
NI PCI-6259
NI PCle-6251
NI PCle-6259
NI PXI-6250 ...
NI PXI-6251/6254
NI PXI-6255
NI PXI-6259
NI PXIe-6251
NI PXIe-6259
NI USB-6251 Screw Terminal ...

NI USB-6255/6259
Screw Terminal........cccccvevueennee.

NI USB-6251/6255/6259
Mass Termination

NI USB-6251 OEM
NI USB-6255/6259 OEM

26.67 x 17.09 x 4.45 cm
(10.5x6.73 x 1.75 in.)

28.6 X 17x6.9 cm
(11.25x 6.7 x 2.7 in.)

18.8 X 17.09 X 4.45 cm
(74x6.73 x 1.75 in.)

Refer to the
NI USB-622x/625x OEM
User Guide

142 g (5 0z)
149 g (5.2 0z)
152 g (5.3 0z)

...164 g (5.8 0z)

162 g (5.6 0z)
161 g (5.7 0z)
175 g (6.1 0z)

..212 g (75 0z)

222 g (7.8 0z)
236 g (8.3 0z)
233 g (8.2 0z)
208 g (7.3 0z)
221 g (7.8 0z)
1.2kg (21b 10 0z)

1.24kg (21b 11 oz)

816 g (11b 12.8 0z)
140 g (4.9 oz)
172 g (6.1 0z)

1/0O connector
NI PCI/PClIe/PX1/PXIe-6250/

NI PCI/PCle/PX1/PXIe-6254/
6255/6259

NI USB-6251 Screw Terminal...

NI USB-6255/6259
Screw Terminal

NI USB-6251 BNC

NI USB-6259 BNC

NI USB-6251
Mass Termination

NI USB-6255/6259
Mass Termination

Disk drive power connector
(PCle devices)

1 68-pin VHDCI

2 68-pin VHDCI

64 screw terminals

128 screw terminals

21 BNCs and
30 screw terminals

32 BNCs and
60 screw terminals

1 68-pin SCSI

2 68-pin SCSI

Standard ATX
peripheral connector
(not serial ATA)

USB-6251/6255/6259 Screw Terminal/USB-6251/6259 BNC

screw terminal wiring

1628 AWG

Maximum Working Voltage'

NI 6250/6251/6254/6255/6259
Channel-to-earth

Measurement Category I

Caution Do not use for measurements within

Categories II, IIL, or I'V.

Environmental

Operating temperature
PCI/PX1/PXIe devices
PCle devices......ccoceoveeeereneennne.
USB devices ......coceeveveeneneennnnne

Storage temperature

Humidity

Maximum altitude

Pollution Degree
(indoor use only)

I Maximum working voltage refers to the signal voltage plus the common-mode voltage.

NI 625x Specifications
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0to55°C
0to 50 °C
0to45°C

—20to0 70 °C

10 to 90% RH,
noncondensing

2,000 m

ni.com



Shock and Vibration (PXI/PXle Devices Only)

Operational shock ........c.ccccccevenenee. 30 g peak, half-sine,
11 ms pulse
(Tested in accordance
with IEC-60068-2-27.
Test profile developed
in accordance with
MIL-PRF-28800F.)

Random vibration

5t0 500 Hz, 0.3 g6

5t0 500 Hz, 2.4 g,
(Tested in accordance
with IEC-60068-2-64.
Nonoperating test profile
exceeds the requirements
of MIL-PRF-28800F,
Class 3.)

Operating

Nonoperating

Safety

This product is designed to meet the requirements of the
following standards of safety for electrical equipment for
measurement, control, and laboratory use:

. IEC 61010-1, EN 61010-1

. UL 61010-1, CSA 61010-1

5

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
o EN 55011 Emissions; Group 1, Class A
o CE, C-Tick, ICES, and FCC Part 15 Emissions; Class A

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

© National Instruments Corporation

CE Compliance

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

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

. 89/336/EEC; 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.

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 any other environmental
information not included in this document.

Waste Electrical and Electronic Equipment (WEEE)

E EU Customers At the end of their life cycle, all

e 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.

BFEREMRTRENEREMZE (PEROHS
FEZFA  National Instruments 7545 [ i 147
@@ JEUFE i e BRI LA A TR 4 (ROHS). KT
National Instruments 71 [E RoHS & HLPESE &,
1% 3% ni . com/environment /rohs_chinas
(For information about China RoHS compliance,
Qo to ni.com/environment/rohs_china.)
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NI 625x Specifications

Figure 1. NI PCI/PXI-6250 Pinout
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~— )
Al O 68 | 34
Al GND 67 | 33
Al 9 66 | 32
Al 2 65 | 31
Al GND 64 | 30
Al 11 63 | 29
Al SENSE 62|28
Al 12 61|27
Al5 60 | 26
Al GND 59 | 25
Al 14 58 | 24
Al7 57|23
Al GND 56 | 22
AO GND 55| 21
AO GND 54|20
D GND 53|19
P0.0 52|18
P0.5 51|17
D GND 50|16
P0.2 49 | 15
P0.7 48 | 14
P0.3 47 113
PF111/P2.3 46 |12
PFI1 10/P2.2 45| 11
D GND 44 110
PFI12/P1.2 43| 9
PFI1 3/P1.3 42| 8
PFI 4/P1.4 417
PF1 13/P2.5 40| 6
PFI1 15/P2.7 39| 5
PFI7/P1.7 38| 4
PF1 8/P2.0 37| 3
D GND 36| 2
D GND 35| 1
~—

Al 8

Al 1

Al GND

Al 10

Al3

Al GND

Al 4

Al GND

Al 13

Al 6

Al GND

Al 15 TERMINAL 68
AO O

AO 1

APFI 0
P0.4

D GND
PO.1

P0.6

D GND
+5V

D GND

D GND
PFI 0/P1.0
PFI 1/P1.1
D GND
+5V

D GND
PFI 5/P1.5
PFl 6/P1.6
D GND
PFI 9/P2.1
PFl 12/P2.4
PFl 14/P2.6

CONNECTOR 0
(A10-15)

H\@

TERMINAL 34

TERMINAL 35

TERMINAL 1

©4

© National Instruments Corporation

Figure 2. NI PCI/PCle/PXI/PXle-6251 Pinout
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PF1 8/P2.0
D GND
PF19/P2.1
D GND

PF1 10/P2.2
D GND

PFI1 11/P2.3
D GND

PFl1 12/P2.4
D GND

PF1 13/P2.5
D GND

PF1 14/P2.6
D GND

PFI 15/P2.7
+5V

NI 625x Specifications

Figure 3. NI USB-6251 Screw Terminal Pinout
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PFI1/P1.1

PFI 4/P1.4 PFI5/P15

DIGITAL AND TIMING I/0
PFI 2/P1.2

PFI6/P1.6

PFI3/P13

POWER (+5V)

O

NI USB-6251

8 Inputs, 16-bit, 1.25 MS/s
ultifunction I/O with
Correlated Digital /0 for USB

PFI 7/P17

APFI
APFIO

Al

Floating Source (FS)

A+t
'
Al

| '
1 SAIGND 1
'

'
1 _ NI§25T)

ANALOG INPUT
A2

DIGITAL AND TIMING I/0

USER 1

O

USER 2

D GND

PFI 8/P2.0

PRI 9/P2.1

PFI 10/P2.2

PFI 11/P2.3

D GND

PFI12/P2.4

PFI13/P2.5

PFI 14/P2.6

PFI15/P2.7

D GND

D GND

Al GND

Al SENSE

NC

R2D\2DDDDDDDDDDDDDDNDDDNDDDNDIDD\DID D

CHS GND

)

NATIONAL

INSTRUMENTS

Figure 4. NI USB-6251 BNC Front Panel and Pinout

© National Instruments Corporation
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/\
Al 8 34|68 || AlO
Al 1 33|67 || AlGND
Al GND 32|66 || Al9
Al 10 31|65(| Al2
Al 3 30|64 || Al GND
Al GND 29|63 || Al 11
Al 4 28 | 62 || Al SENSE
Al GND 27 | 61 Al 12
Al 13 26|60 || Al5
Al 6 25|59 || AlGND
Al GND 24 |58 || Al 14
Al 15 23|57 || Al7
AO 0 22|56 || Al GND
AO 1 21[55|| AO GND
APFI 0 20 [ 54 || AO GND
P0.4 19|53 || D GND
D GND 18|52 || P0.0
PO.1 17 | 51 P0.5
P0.6 16 |50 || D GND
D GND 15(49|| PO.2
+5V 14|48 || P0O.7
D GND 13(47|| P0.3
D GND 12|46 || PFI 11/P2.3
PFI 0/P1.0 11|45 || PFI 10/P2.2
PFI 1/P1.1 10|44 || D GND
D GND 9 |43 || PFI2/P1.2
+5V 8 |42 || PFI 3/P1.3
D GND 7 |41 PFl 4/P1.4
PFI 5/P1.5 6 |40 || PFI 13/P2.5
PFI 6/P1.6 5 |39 || PFI 15/P2.7
D GND 4 |38|| PFI7/P1.7
PFI 9/P2.1 3 |37 || PFI8/P2.0
PFI 12/P2.4 2 |36 || DGND
PFI 14/P2.6 1 |35|| DGND
\/
CONNECTOR 0
(Al 0-15)
TERMIIAL 68 TERMi\lAL 35
Q) [ ;M
TERMIIAL 34 TERMINAL 1

Figure 5. NI USB-6251 Mass Termination Pinout
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— )
Al O 68 | 34 Al 8
Al GND 67 | 33 Al 1
Al 9 66 | 32 Al GND
Al 2 65 | 31 Al 10
Al GND 64 | 30 Al 3
Al 11 63 | 29 Al GND
Al SENSE 62 |28 Al 4
Al 12 61|27 Al GND
Al 5 60 | 26 Al'13
Al GND 59| 25 Al 6
Al 14 58 |24 Al GND
Al7 57|23 Al 15
Al GND 56 | 22 NC
NC 55| 21 NC
NC 54 | 20 APFI 0
D GND 53|19 P0.4
P0.0 52|18 D GND
P0.5 51|17 PO.1
D GND 50|16 P0.6
P0.2 49|15 D GND
P0.7 48 | 14 +5V
P0.3 47 113 D GND
PFI11/P2.3 46 [ 12 D GND
PFl 10/P2.2 45| 11 PFI1 0/P1.0
D GND 44 110 PFI 1/P1.1
PFl 2/P1.2 431 9 D GND
PFI 3/P1.3 42| 8 +5V
PFl 4/P1.4 41| 7 D GND
PFI 13/P2.5 40| 6 PFI 5/P1.5
PFl 15/P2.7 39| 5 PF1 6/P1.6
PFI 7/P1.7 38| 4 D GND
PFI 8/P2.0 37| 3 PF19/P2.1
D GND 36| 2 PFI 12/P2.4
D GND 35| 1 PFl1 14/P2.6

\/

NC = No Connect
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TERMINAL 35 —4%
\/@
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—
P0.30 1|35|| DGND
P0.28 2 [36]|| DGND
P0.25 3 |37|| P0.24
D GND 4 |38|| P0.23
P0.22 5 (39| P0.31
P0.21 6 |40|| P0.29
D GND 7 |41 P0.20
+5V 8 |42|| P0.19
D GND 9 |43|| P0.18
P0.17 10|44 || D GND
P0.16 11|45|| P0.26
D GND 1246 || P0.27
D GND 13|47 || PO.11
+5V 14148 || P0.15
D GND 15|49 | P0.10
P0.14 16 |50 || D GND
P0.9 17 | 51 P0.13
D GND 18|52 | P0.8
P0.12 19|53 || D GND
APFI 1 20|54 || NC
NC 21|55(| NC
NC 22|56 || Al GND
Al 31 23|57 || Al 23
AIGND ||24|58|| Al 30
Al 22 25|59 (| Al GND
Al 29 26 (60| Al 21
AIGND (|27 |61 Al 28
Al 20 28|62 || Al SENSE 2
AIGND [|29 |63 || Al 27
Al 19 30|64 || AlGND
Al 26 31(65(| Al 18
AIGND ||32|66|| Al25
Al 17 33|67 || Al GND
Al 24 34 (68| Al 16
\/

NC = No Connect

© National Instruments Corporation

Figure 6. NI PCI/PXI-6254 Pinout
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Figure 7. NI PCI/PXI-6255 Pinout
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© National Instruments Corporation

Figure 8. NI USB-6255 Screw Terminal Pinout
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Al 24
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Al 8 34|68 (| AlO
Al 1 33 (67 || AlGND
Al GND 32|66 || Al9
Al 10 31|65 Al2
Al 3 30|64 || AlGND
Al GND 29 |63 || Al11
Al 4 28 |62 || Al SENSE
Al GND 27 |61 || Al 12
Al 13 26 |60 || Al5
Al 6 25|59 || AlGND
Al GND 24 |58 || Al 14
Al 15 23|57 || Al7
AO 0 22 |56 || Al GND
AO 1 21 (55 || AO GND
APFI 0 20 (54 || AO GND
P0.4 19 (53 || D GND
D GND 18 |52 || P0.0
PO.1 17 | 51 P0.5
P0.6 16 |50 || D GND
D GND 1549 || P0.2
+5V 14 |48 || P0.7
D GND 13 (47 || P0.3
D GND 12|46 || PFI 11/P2.3
PFI 0/P1.0 11|45 || PFI10/P2.2
PFI 1/P1.1 10 |44 || D GND
D GND 9 (43 || PFI2/P1.2
+5V 8 |42 || PFI 3/P1.3
D GND 7 |41 PFI 4/P1.4
PFI 5/P1.5 6 |40 || PFI 13/P2.5
PFl 6/P1.6 5 (39 || PFlI 15/P2.7
D GND 4 |38 || PFI7/P1.7
PF1 9/P2.1 3 | 37 || PFI8/P2.0
PFl 12/P2.4 2 |36 || DGND
PFl 14/P2.6 1 135|| DGND
\/
CONNECTOR 0
Al 0—-15
TERMTAL 68 TERMi\IAL 35
= H) [0
TERMIIAL 34 TERMI\IAU
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Figure 9. NI USB-6255 Mass Termination Pinout

22

ni.com



— ) (T~
A0 68[34]| Al Po.30 |[1]35]| DaND
Al GND 67| 33]| Al Po.28 || 2[36|| baGND
Al9 66|32 | AlGND Po.25 || 3 [37]| Po.o4
Al2 65 31| Al10 o - DGND || 4 [38]| Po.23
Al GND 64|30 | AI3 T po.22 || 5 [39]| Po.31
Al 11 63|29 | AlGND 5% 5% P0.21 6 [40]| Po.29
Al SENSE 62|28 || Al4 02 2- pGND | [ 7 [41]] Po2o
Al12 6127 || AIGND 3~ 8% +5V 8 | 42| Po.19
Al'5 60| 26| Al13 ©  © DGND || 9 [43]] Po.18
Al GND 59| 25| | Al6 @@ P0.17 |[10]44]| panD
Al 14 58| 24| Al GND Po.16 |[11]45]| Po.26
Ll 57[23]| Al15 TERMINAL 68— ||| [ R TERMINAL3s D GND |[12[46] | Po.27
Al GND 56 22|| A0 O ? i DGND |[13]47]| Po.11
0 END s51211| A0 1 TERMINAL 34 —H H1— TERMINAL 1 oy 1a148|| Pois
AO GND 54]20]| APFIO DGND |[15]49]| Po.10
D GND 53] 19| | Po.4 Po.14 |[16]50|| D GND
P0.0 52| 18| | D GND P0.9 17 [51]| Po.13
PO.5 51]17]| Po.1 DGND |[18]52]| Po.s
D GND 50| 16| Po.6 po.12 |[19]53]| pGaND
P0.2 49[15]| D GND APFI1 ||20]54|| A0 GND
P07 48114145V TERMINAL 1 —H L TERMINAL34 AQS8  |121]55]1 AOGND
P0.3 47 |13|| D GND i é AO2 22| 56| | AIGND
PFI11/P2.3 || 46| 12|| D GND TERMINAL 35— | ||| "ost— TERMINAL 68 A 31 23|57|| AI23
PFI10/P22 |[45[11]| PFIOP1.0 AIGND |[24 58] Al 30
D GND 44]10]| PFI1/P1.1 @@ Al22 |[25]59]| AlGND
PFI 2/P1.2 43| 9 || DGND Al29 |[26]60]| Al21
PFI 3/P1.3 42] 8 |+5Vv AIGND |[27]61]| Al 28
PFI 4/P1.4 41| 7 || pGND Al20 |[28]62]| AISENSE 2
PFI13/P2.5 |[40] 6 || PFI5P15 AIGND |[29]63]| Al27
PFI15/P27 |[39] 5 || PFI6P16 Al19 |[30]64]| alGND
PFI 7/P1.7 38| 4 || bGND Al26 |[31]e5]| Al18
PFI 8/P2.0 37| 3 || PFIo/P2.1 AIGND |[32] 66| Al 25
D GND 36| 2 || PRI 12/P2.4 A7 |[33]67]| AlGND
D GND 35| 1 || PFI14/P2.6 Al24 ||34|es|| Al16
\/ \/

Figure 10. NI PCI/PCle/PXI/PXle-6259 Pinout
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Figure 11. NI USB-6259 Screw Terminal Pinout
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Figure 12. NI USB-6259 BNC Front Panel and Pinout
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T T
Al 8 34|68 AlO Al 24 34|68 Al 16
Al 1 33|67 || AIGND Al 17 33|67 || AIGND
Al GND 32|66 || Al9 Al GND 32|66 || Al25
Al 10 31|65 Al2 Al 26 31(65(| Al18
Al 3 30|64 || AlGND Al 19 30|64 || AlGND
Al GND 29|63 || Al 11 Al GND 29|63 || Al 27
Al 4 28|62 || Al SENSE Al 20 28|62 || Al SENSE 2
Al GND 27|61 (| Al12 Al GND 27|61 || Al28
Al 13 26|60 || Al5 Al 29 26|60 || Al 21
Al 6 25|59 || AIGND Al 22 25|59 || AIGND
Al GND 24 (58 || Al 14 Al GND 24|58 || Al 30
Al 15 23|57 || Al'7 Al 31 23|57 || Al 23
AO 0 22|56 || Al GND AO 2 22|56 || Al GND
AO 1 21|55 || AO GND AO 3 21|55 || AO GND
APFI 0 20 | 54 || AO GND APFI 1 20 | 54 || AO GND
P0.4 19|53 || D GND P0.12 19|53 || D GND
D GND 18|52 || P0.0 D GND 18|52 || P0.8
PO.1 17|51 || P0.5 P0.9 17|51|| P0.13
P0.6 16 |50 || D GND P0.14 16 |50 || D GND
D GND 15|49 || P0.2 D GND 15|49 || P0.10
+5V 14|48 || P0O.7 +5V 14|48 || P0.15
D GND 13|47 || P0.3 D GND 13|47 || PO.11
D GND 12| 46 || PFI 11/P2.3 D GND 12| 46 || P0.27
PF1 0/P1.0 11|45 || PFI 10/P2.2 P0.16 11|45|| P0.26
PFI11/P1.1 10 | 44 || D GND P0.17 10 | 44 || D GND
D GND 9 |43 || PFI2/P1.2 D GND 9 |43 || PO.18
+5V 8 |42 || PFI3/P1.3 +5V 8 |42 || P0.19
D GND 7 | 41| PFl 4/P1.4 D GND 7 | 41| P0.20
PF15/P1.5 6 |40 || PFI 13/P2.5 P0.21 6 |40 || P0.29
PF1 6/P1.6 5 |39 || PFlI 15/P2.7 P0.22 5 (39| P0.31
D GND 4 |38 || PFI7/P1.7 D GND 4 | 38|| P0.23
PFI 9/P2.1 3 | 37 || PFI8/P2.0 P0.25 3 37| P0.24
PFI 12/P2.4 2 |36|| DGND P0.28 2 |36|| DGND
PF1 14/P2.6 1 [35|| DGND P0.30 1 [35|| DGND
\/ \/
CONNECTOR 0 CONNECTOR 1
(Al 0-15) (Al 16-31)
TERMi\lAL 68 TERMTAL 35 TERMi\lAL 68 TERMINAL 35
I H) [0 j_(;l ) o
TERMIJAL 34 TERMLAL 1 TERMINAL 34 TERMI\IAL 1
Figure 13. NI USB-6259 Mass Termination Pinout
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