NI USB-621x Specifications

Specifications listed below are typical at 25 °C unless otherwise noted.

Analog Input

Number of channels

USB-6210/6211/6215................. 8 differential or
16 single ended
USB-6218...ccuiieiiniircrecneee 16 differential or
32 single ended
ADC resolution..........cccoeveueueucnnnne 16 bits
DNL ..ottt No missing codes
guaranteed
INL .o Refer to the AI Absolute

Accuracy Table

Sampling rate

Maximum ......ccccceeeeeeeenneennenene. 250 KS/s (aggregate)
Minimum.......ccoeeeeeeineeeenennne. 0 S/s
Timing accuracy ..........ccecceueueeee. 50 ppm of sample rate
Timing resolution ............c.c........ 50 ns
Input coupling ......c.ccoeecereneenenncnene DC
Input range ......c.ceceeveeveevvencincnnenne +I0V, x5V,
+1V,+02V
Maximum working voltage for analog inputs
(signal + common mode)................. +10.4 V of Al GND
CMRR (DC to 60 Hz).........cccec.... 100 dB
Input impedance
Device on
Al+to AIGND.......ccoeeuneeee >10 GQin parallel
with 100 pF
Al-to AIGND........ccecenuneeee. >10 GQin parallel
with 100 pF
Device off
Al+to AIGND......ccooeveennnee 1200 Q
Al-to AIGND......ccoeveennnee 1200 Q

Input bias current.........cccecevveereeneen. +100 pA

Crosstalk (at 100 kHz)
Adjacent channels...........cccocceueee

Non-adjacent channels

Small signal bandwidth (-3 dB)......450 kHz

Input FIFO size......ccccocevevvevvenennenn. 4,095 samples
Scan liSt MemMOry .......cccoveveueerenuennee 4,095 entries
Data transfers..........cccoevvveeeereeeeennen. USB Signal Stream,
programmed I/O
Overvoltage protection (Al <0..31>, Al SENSE)
Device On.....ccoveveveeneieinicee +30 V for up to
two Al pins
Device off .....cocooveieiiiiiien +20 V for up to
two Al pins

Input current during
overvoltage condition...................... +20 mA max/Al pin

Settling Time for Multichannel Measurements
Accuracy, full scale step, all ranges
+90 ppm of step (+6 LSB)........... 4 us convert interval
+30 ppm of step (+2 LSB)...
+15 ppm of step (+1 LSB).......... 7 us convert interval

...5 Us convert interval
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Typical Performance Graphs

Settling Error Versus Time for Different Source Impedances
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Analog Output

Number of channels

USB-6210....ccoviviviiiiiiciiiine 0
USB-6211/6215/6218................. 2
DAC resolution.........cccceuriricucunnne 16 bits
DNL ..ot +1 LSB
MONOtONICItY .....c.evveveeereereeirreerenennnn 16 bit guaranteed

Maximum update rate

1 channel .......cccccocoiviiciiinicnne. 250 kS/s
2 channels ........cccoceveveeencnicnnncne 250 kS/s per channel
Timing accuracy ........c..ccceceeverveneene. 50 ppm of sample rate
Timing resolution.........c.cecccevneeneee. 50 ns
Output range ........ceeevverveeeerenvenenens +10V
Output coupling ........ccceeveeeevennnne DC
Output impedance.........c.cccevvveueennee 02Q
Output current drive..........cceeveenene +2 mA
Overdrive protection.........c..cc.cene.. +30V
Overdrive current............ccccceeevnnee. 2.4 mA
Power-on State..........ccoeeeeereeeeennens +20 mV
Power-on glitch.........ccccceecvvincnennne +1 V for 200 ms
Output FIFO Size .....cccoceceervvveuenennee 8,191 samples shared
among channels used
Data transfers ........cooceveevveeeviveeeenn. USB Signal Stream,
programmed I/O

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) oo 32 us

SIEW TaLE ..t 10 V/us

Glitch energy
Magnitude........cccoervernenenenene. 100 mV
Duration........cceceverveenenennene. 2.6 us

Calibration (Al and AQ)

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

Calibration interval .........c.ccccoveenene 1 year

ni.com
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Digital I/0/PFI
Static Characteristics

Number of channels
Digital input
USB-6210/6211/6215 ............ 4 (PFI <0..3>/P0.<0..3>)

USB-6218 ... 8 (PFI <0..3>/P0.<0..3>,
PFI <8..11>/P0.<4..7>)

Digital output

USB-6210/6211/6215 ............ 4 (PFI <4..7>/P1.<0..3>)
USB-6218 ..o 8 (PFI <4..7>/P1.<0..3>,
PFI <12..15>/P1.<4..7>)
Ground reference ...........ccccvevennnen. D GND
Pull-down 1esistor.........ccecvevuerueennene 47 kQ+1%
Input voltage protection!................. +20 V on up to 8 pins

PFI/Port 0/Port 1 Functionality
PFI <0..3>, PFI <8..11>/Port O

Functionality..........ccccoveeereruennene. Static digital input,
timing input
Debounce filter settings.............. 125 ns, 6.425 s,
2.54 ms, disable;
high and low transitions;
selectable per input
PFI <4..7>, PFI <12..15>/Port 1
functionality ........cccceeereciniiiccnnee Static digital output,
timing output

Timing output SOUrces .................... Many Al, AO, counter
timing signals

Maximum Operation Conditions

Level Min Max
Iop output low current — 16 mA
Ioy output high current — —-16 mA

Digital Input Characteristics

Level Min Max
Vy input low voltage ov 08V
Vg input high voltage 2V 525V
I, input low current (V;, =0 V) — -10 A
Iy input high current (Vy, =5 V) — 120 pA

Digital Output Characteristics

Parameter Voltage Level Current Level
Vor 0.6V 6 mA
Vou 27V -16 mA

38V -6 mA

I Stresses beyond those listed under Input voltage protection may cause permanent damage to the device.

© National Instruments Corporation
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General-Purpose Counter/Timers

Number of counter/timers ............... 2

Resolution........ccoeeveevenieeeeieniieeens 32 bits

Counter measurements ...........c.o..... 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.............cceeveuene. Pulse, pulse train with
dynamic updates,
frequency division,
equivalent time sampling

Internal base clocks .........cceeveeenennn. 80 MHz,
20 MHz,
0.1 MHz

External base clock frequency......... 0 MHz to 20 MHz

Base clock accuracy .........cocoeeeeeuene 50 ppm

INPULS . Gate, Source, HW_Arm,
Aux, A, B, Z, Up_Down

Routing options for inputs............... PFI <0..3>, PFI <8..11>,
many internal signals

FIFO ..o 1,023 samples

Data transfers........cccoeevvveeeieneeeeennens USB Signal Stream,
programmed 1I/0

Frequency Generator

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

Base clockS .......ooovvueeieviiiiiiiieeeeis 10 MHz, 100 kHz

DIVISOLS .o 1to 16

Base clock accuracy .........cocceeeeeuene 50 ppm

Output can be available on any PFI <4..7> or PFI <12..15>
terminal.

External Digital Triggers

SOUICE oot PFI <0..3>, PFI <8..11>

POlarity ......coeevevuenieirenenceeceee Software-selectable for
most signals

Analog input function...................... 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,

Bus Interface

USBi..iiiieeeeeeeeeene USB 2.0 Hi-Speed or
full-speed!
USB Signal Stream (USB).............. 4, can be used for analog

input, analog output,
counter/timer 0,
counter/timer 1

Power Requirements

USB
Input voltage on USB-621x
USB POIt..ceiieiinieiciieieniereenenes 45t05.25Vin
configured state
Maximum inrush current............ 500 mA
No load typical current............... 320mA at4.5V
Maximum load
Typical current.............c......... 400 mA at4.5V
Suspend current............c......... 260 pA, typical
+5V terminal as output
VOltage ......covvvveueenieiciiciecine 46t052V
Current (internally limited) ........ 50 mA max, shared with

digital outputs

! 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.

NI USB-621x Specifications
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+5V terminal as input
Voltage ....ccoevvevveiveneicencree 475t05.35V

CUITENL ... 350 mA max,
self-resetting fuse

A Caution Do not exceed 16 mA per DIO pin.

Protection.........cccceveveevienenennns +10V

Maximum Working Voltage?
USB-6210/6211

Channel-to-earth ground................. 11V,
Measurement Category I

Caution Do not use for measurements within
Categories II, III, or I'V.

USB-6215/6218

Channel-to-earth ground?

Continuous...........uuvevvuneiiunneennns 230 Vrms/60 VDC,
Measurement Category I3
Withstand ............coooeevinnnn. <840 Vrms/1200 VDC,

verified by a 5 s dielectric
withstand test

Channel-to-bus*

Continuous............oeevvuneeevnnnnnnn. 20 Vrms/60 VDC,
Measurement Category I?
Withstand ........ccceveveeeeriiiiineens 4400 Vrms/1950 VDC,

verified by a 5 s dielectric
withstand test

Analog channel to Al GND/AO GND
(in Figure 1, [Vy = V) oo, 41V,
Measurement Category I3

Digital channel to D GND
(in Figure 1, Vy = Vo) coiiiieiiiinne $25V,
Measurement Category I3

Caution This device is rated for Measurement
Category I and the voltage across the isolation
barrier is limited to no greater than

30 Vrms/60 VDC/42.4 V,; continuous. Do not use
for measurements within Categories II, III, or IV.

AN\

Figure 1 illustrates the maximum working voltage
specifications.

Isolated Front End USB Connector

V, —T— Al XAO x

vy e } g?
:,7_ Bus

V, —1— Al GND/AO GND/D GND

’ 7

Isolation Barrier

Bus

Figure 1. USB-6215/6218 Maximum Working Voltage

Environmental

Operating temperature..................... 0to45°C

Storage temperature...............c........ —20to 70 °C

Humidity......ccooeviiiiiiiiiiie 10 to 90% RH,
noncondensing

Maximum altitude ..........c..ccevveeneenn. 2,000 m

Pollution Degree

(indoor use only) ......ccceeveveveennennne 2

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

2 InFigure 1, IV, — V|, Vy = Vgl and IV, - vgl.

3 Measurement Category I is for measurements performed on circuits not directly connected to the electrical distribution system
referred to as MAINS voltage. MAINS is a hazardous live electrical supply system that powers equipment. This category is
for measurements of voltages from specially protected secondary circuits. Such voltage measurements include signal levels,
special equipment, limited-energy parts of equipment, circuits powered by regulated low-voltage sources, and electronics.

4 InFigure 1, IV, - V|, Vy = V|, and IV, - V|

© National Instruments Corporation
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Physical Characteristics CE Compliance

Enclosure dimensions This product meets the essential requirements of applicable
(includes connNectors)..........ccoeeuveenes 16.9%x 9.4 x 3.1 cm European Directives, as amended for CE marking, as follows:
(6.65x 3.70 x 1.201in.) . 73/23/EEC; Low-Voltage Directive (safety)
Weight . 89/336/EEC; Electromagnetic Compatibility Directive
USB-6210/6211/6215/6218............. 205 g (7.23 oz) (EMC)
VO connectors B @ Note Refer to the Declaration of Conformity
USB-6210/6211/6215 w.covcvvvvvvvvvns Two %G—posmon (DoC) for this product for any additional regulatory
combicon compliance information. To obtain the DoC for this
USB-6218 ..o Four 16-position product, visit ni . com/certification, search by
combicon model number or product line, and click the
USB connector .........coceeeveeeennennee Series B receptacle appropriate link in the Certification column.
Screw terminal wiring ..................... 16 to 28 AWG Waste E|ectrica| and E|ectr0nic
Torque for screw terminals.............. 0.22-0.25N - m Equ i pmeni (WEEE)

(2.0-221b-in.)
ﬁ EU Customers At the end of their life cycle, all
s afetv 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.

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, 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

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

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

NI USB-621x Specifications 8 ni.com



PF10/P0.0 (In
PFI1 1/P0.1 (In
PFI12/P0.2 (In
PFI13/P0.3 (In
D GND
PF14/P1.0 (Out)
PF15/P1.1 (Out)
PF16/P1.2 (Out)
PF17/P1.3 (Out)
+5V

D GND

NC

NC

RESERVED

Al O

Al'8

Al 1
Al 9
Al 2

Al 10
Al 3

Al 11
Al SENSE
Al 4

Al 12
Al 5

Al 13
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Al 6

Al 14
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Al 15
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|
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NC = No Connect

PFI 0/P0.0 (In)
PFI1/P0.1 (In) { |
PFI 2/P0.2 (In)
PFI3/P0.3 (In) || |
D GND

PFI 4/P1.0 (Out) || |
PFI 5/P1.1 (Out)
PFI6/P1.2 (Out) | |
PFI 7/P1.3 (Out)
+5V

D GND

AO 0 |
AO 1

AO GND |
Al 0

Al 8

Al'1
Al9
Al2
Al 10
Al3
Al 11
Al SENSE
Al4
Al 12
Al'5
Al 13
Al GND N
Al6
Al 14 Il
A7
Al 15
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Figure 2. USB-6210 Pinout
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Figure 3. USB-6211/6215 Pinout
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PFI 0/P0.0 (In)
PFI 1/P0.1 (In)
PFI 2/P0.2 (In)
PFI3/P0.3 (In) || |
D GND

PF14/P1.0 (Out) || |
PFI 5/P1.1 (Out)
PFI 6/P1.2 (Out) | |
PFI 7/P1.3 (Out)
+5V

D GND

AO 0

AO 1

AO GND

AlO

Al8

Al1
Al9
Al2
Al10
Al3

Al 11
Al SENSE
Al 4

Al 12
Al5
Al13
Al GND
Al6

Al 14
A7
Al15

PFI 8/P0.4 (In)
| | PFI 9/P0.5 (In)
PF1 10/P0.6 (In)
| [[PF111/P0.7 (In)

| I/ PFI 12/P1.4 (Out)

PFI13/P1.5 (Out)
| | PFI14/P1.6 (Out)
PFI 15/P1.7 (Out)
|| +5Vv

NC = No Connect

National Instruments, NI, ni.com, and LabVIEW are trademarks of National Instruments Corporation.
Refer to the Terms of Use section on ni . com/legal for more information about National
Instruments trademarks. Other product and company names mentioned herein are trademarks or trade
names of their respective companies. For patents covering National Instruments products, refer to the
appropriate location: Help»Patents in your software, the patents . txt file on your CD, or
ni.com/patents.

Figure 4. USB-6218 Pinout

© 2006 National Instruments Corporation. All rights reserved.
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