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SPECIFICATIONS

NI PXle-7821R

R Series for PXI Express Digital RIO with Kintex-7 160T FPGA

Frangais Deutsch BAE ot= 0 fj A 3

ni.com/manuals

This document contains the specifications for the NI PXIe-7821R. Specifications are typical at
25 °C unless otherwise noted.

A Caution Using the NI PXIe-7821R in a manner not described in this document
may impair the protection the NI PXIe-7821R provides.

Digital /O

Number of cONNECtors........coeveuererreveeernuereeennn 4

Number of channels per connector..................... 32

Maximum freqUeNCY........cceeeeeereerverierieriereneenes 80 MHz
Compatibility.......cccoevveerieineniiincneieenecnnene LVTTL, LVCMOS
Logic family.......cocevevenininiiiiieieeeneneee Software-selectable
Default software setting.........ccceceevvevvererenenenne 33V

Table 1. Digital Input Logic Levels

Logic Family Input Low Voltage (V) ) Max Input High Voltage (V,4) Min
1.2V 042V 084V
15V 051V 1.01V
1.8V 0.61V 121V
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Table 1. Digital Input Logic Levels (Continued)

Logic Family Input Low Voltage (V, ) Max Input High Voltage (V) Min
25V 070V .60V
33V 080V 200V
Minimum iNPUL........cevererenineeieieese e 03V
Maximum INPUL.........ccererenenenieieienenenenene 36V
Input leakage current..........ocooeeeeveereneecneennene +15 pA max
Input impedance...........ccceeeeeeieciecienenese s 50 kQ typ, pull-down

Table 2. Digital Output Logic Levels

Logic Family | Current | Output Low Voltage (Vo) Max | Output High Voltage (Vou) Min
1.2V 100 pA 020V 1.00 V
15V 100 pA 020V 125V
1.8V 100 pA 020V 1.54V
25V 100 pA 020V 222V
33V 100 pA 020V 3.00V
4 mA 040V 240V

Maximum DC output current per channel

SOUICE....c.ocuiiiiiiiiciiecce e 4.0 mA
SINK. e 4.0 mA
Output iMPedance...........eeeeeeeeceerverrerieresenenns 50Q
POWer-on State..........coeereeneninencineenceene Programmable, by line
Protection.......c.ceeeeeieieieeeeeeeeeeeeee e £20 V, single line!
Digital I/O voltage selection............ccceeeverennene Programmable, per connector, and defined at

compilation (not run-time configurable)

' NI recommends minimizing long-term over/under-voltage exposure to the Digital /0. Prolonged
DC voltage stresses that violate the maximum and minimum digital input voltage ratings may
reduce device longevity. Over/under-voltage stresses are considered prolonged if the cumulative
time in the abnormal condition exceeds 1 year.
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Direction control of digital I/O.........cccccceeeennne Per channel

channels
Minimum I/O pulse width..........cccceverererennnnns 6.25 ns
Minimum sampling period.........ccccceverererereenns Sns

External Clock

DITECtION. .. evieieeieiieieieieee et Input into device

Maximum input leakage...........coceeverrerererennnns +15 pA

Characteristic impedance............ccccevvevvererereenne 50Q

PoOWer-on State..........ceeveveereeieieieieene e Tristated

Minimum INPUL.......cceverereneneeieieesesesesene -03V

Maximum INPUL.........coeverenenenieierenenenenenne 36V

Logic Ievel. ..o Inherited from programmed digital voltage

selection per connector

Maximum input frequency.........cceoerverererereens 80 MHz

Reconfigurable FPGA

FPGA tyPe..cecueieiieiieieieieeee e Kintex-7 160T

Number of flip-flops.......ccecvevvevievierenerenereeeens 202,800

Number of LUTS........oooiieieiicieeeiieeeeeeeveeeeeene 101,400

Embedded Block RAM.........c..oooviivviiiiieeiieens 11,700 kbits

Number of DSP48 slices........cccoceeveereineeenennee 600
TIMEDASE.....cvevevirrercniieicieereeceeevee e 10, 40, 80, 100, 120, 160, or 200 MHz
Default timebase..........c.coeveivverecinnericenrienenne 40 MHz

Timebase reference SOUIcCe.........cevverververerereenns PXI Express 100 MHz (PXIe CLK100)
Timebase aCCUIacy.......ccceveeveeerveieierierieseeneens +100 ppm, 250 ps peak-to-peak jitter
Data transfers..........ccevveveveeinieeieieesesesenee DMA, interrupts, programmed 1/O
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Onboard DRAM

MEIMOTY SIZEC....eevveereniererreereereeeeaesessessesseseeseenes 1 Bank; 512 MB

Maximum theoretical data rate...........c.cccceeennee 800 MB/s streaming

Synchronization Resources

Input/output SOUICE.......cvevereeieeiieiiieeeiereeenes PXI Trig<0..7>

INPUL SOUICE....oovvieeieeieeieeeeeceeeee e PXI Star, PXIe DStarA, PXIe DStarB,
PXI CIk10, PXIe Clk100, External Clock x

OULPUL SOUTCE.....veeeeireeeeeriieeeierieeeieeniee e nieeieenee PXlIe DStarC

Bus Interface

Form factor........ccecveevevierieeieieieieieee e x4 PXI Express, specification v1.0 compliant

Slot compatibility........ccceeeveeeeieierieriereeeenene x4, x8, and x16 PXI Express or PXI Express
hybrid slots

Data transfers.........ccevvevevieeeeeiieieierese e DMA, interrupts, programmed /O

Number of DMA channels...........ccccoceeenenenenne 16

Maximum Power Requirements

Power requirements are dependent on the digital output loads and configuration of the
LabVIEW FPGA VI used in your application.
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Physical Characteristics

— Note Ifyou need to clean the device, wipe it with a dry, clean towel.
DIMENSIONS. .....eevverenieieieeiiereeeeiereseesie e seeseees 16 cm by 10 cm (6.3 in. by 3.9 in.)
WEIEhL ... 183 g (0.403 1b)

I/O CONNECLOTS....cueeneneiiieeiceieeeeeeee e x4 68-pin female high-density VHDCI type
Environmental

Ambient Operating temperature................oceevene 0°CtoS55°C

(IEC 60068-2-1, IEC 60068-2-2)

Ambient Storage temperature..............cccoceevevenne. -40°Cto 71 °C

(TEC 60068-2-1, IEC 60068-2-2)

Operating humidity.........ccccoveoeeenciinennineennee 10% RH to 90% RH, noncondensing
(IEC 60068-2-56)

Storage humidity (IEC 60068-2-56)................... 5% RH to 95% RH, noncondensing
Pollution Degree........c.coveveenineinenerecne 2

Maximum altitude..........cccoevviviviiieiiicieeeeeens 2,000 m at 25 °C

Indoor use only.

Shock and Vibration

Operational ShocK..........cceoeveniineiineninieene 30 g peak, half-sine, 11 ms pulse (Tested in
accordance with IEC 60068-2-27. Meets MIL-
PRF-28800F Class 2 limits.)

Random vibration
OPErating.......ccevveuereeieieieireeeeeeeeeeiene 5 Hz to 500 Hz, 0.3 g,
NON-0perating.........ceceeeeveeriereneneneneeeene. 5 Hz to 500 Hz, 2.4 g, (Tested in accordance
with IEC 60068-2-64. Meets MIL-
PRF-28800F Class 3.)
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Safety Standards

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

+ IEC61010-1, EN 61010-1

« UL61010-1, CSA 61010-1

+  EN60079-0:2012, EN 60079-15:2010

« IEC 60079-0: Ed 6, IEC 60079-15: Ed 4

+ UL 60079-0: Ed 5, UL 60079-15: Ed 3

+  CSA 60079-0: 2011, CSA 60079-15: 2012

— Note For UL and other safety certifications, refer to the product label or the Online
== Product Certification section.

Electromagnetic Compatibility

This product meets the requirements of the following EMC standards for electrical equipment

for measurement, control, and laboratory use:

« EN61326-1 (IEC 61326-1): Class B emissions; Basic immunity
+  ENS55011 (CISPR 11): Group 1, Class B emissions

*  EN 55022 (CISPR 22): Class B emissions

*  EN 55024 (CISPR 24): Immunity

. AS/NZS CISPR 11: Group 1, Class B emissions

AS/NZS CISPR 22: Class B emissions

FCC 47 CFR Part 15B: Class B emissions

ICES-001: Class B emissions

Note Group 1 equipment (per CISPR 11) is any industrial, scientific, or medical

\\ \

equipment that does not intentionally generate radio frequency energy for the
treatment of material or inspection/analysis purposes.

Note For EMC declarations and certifications, and additional information, refer to
the Online Product Certification section.

Note In the United States (per FCC 47 CFR), Class A equipment is intended for
use in commercial, light-industrial, and heavy-industrial locations. In Europe,
Canada, Australia, and New Zealand (per CISPR 11), Class A equipment is intended
for use only in heavy-industrial locations.

@ (il
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CE Compliance C €

This product meets the essential requirements of applicable European Directives, as follows:
«  2014/35/EU; Low-Voltage Directive (safety)
*  2014/30/EU; Electromagnetic Compatibility Directive (EMC)

Online Product Certification

Refer to the product Declaration of Conformity (DoC) for additional regulatory compliance
information. To obtain product certifications and 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

NI is committed to designing and manufacturing products in an environmentally responsible
manner. NI recognizes that eliminating certain hazardous substances from our products is
beneficial to the environment and to NI customers.

For additional environmental information, refer to the Minimize Our Environmental Impact
web page at ni.com/environment. This page contains the environmental regulations and
directives with which NI complies, as well as other environmental information not included in
this document.

Waste Electrical and Electronic Equipment
(WEEE)

E EU Customers At the end of the product life cycle, all NI products must be

disposed of according to local laws and regulations. For more information about
how to recycle NI products in your region, visit ni.com/environment/weee.

B EE~misRiTHEERE (FE RoHS)

@@ fFEZE A National Instruments £ & 7 [E FL 75 8.7 i A BR il 4 FH 3L 46 5 4
JfitE 4 (RoHS) . J%T National Instruments H1[E RoHS & #MEE L, HEF

ni.com/environment/rohs chinao (For information about China RoHS

compliance, go to ni.com/environment/rohs china.)
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Worldwide Support and Services

The National Instruments website 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.

Visit ni.com/services for NI Factory Installation Services, repairs, extended warranty, and
other services.

Visit ni.com/register to register your National Instruments product. Product registration
facilitates technical support and ensures that you receive important information updates from
NI

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

National Instruments corporate headquarters is located at 11500 North Mopac Expressway,
Austin, Texas, 78759-3504. National Instruments also has offices located around the world.
For telephone support in the United States, create your service request at ni.com/support or
dial 1 866 ASK MYNI (275 6964). For telephone support outside the United States, visit the
Worldwide Offices section of ni.com/niglobal to access the branch office websites, which
provide up-to-date contact information, support phone numbers, email addresses, and current
events.
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NI PXle-7821R Pinout

o @
5 5.
— ) 83 22
oND |[e834]| anD L ¢
External Clock x* | [ 67 | 33 | | GND 8 3
GND || 66]32]| GND @@
DIoo |[ 65|31 || DIO1
GND |[64]30]| GND TERMINAL 68 — ? E | TERMINAL 35
DIO2 || 63 | 29 || DIO3 TERMINAL 34 — | TERMINAL 1
GND |[62] 28| GND
DIO4 | 6127 || DIOS
GND || 60]26 || GND
DIOS | [59 |25 || DIO7
GND |[58]24 || GND
DIO8 | [57 | 23 || DIO9
GND || 56|22 | | GND TERMINAL 1 — -~ TERMINAL 34
piot1o |[55 [ 21 || bio11 i ﬁ
onp [[52T201| GhD TERMINAL 35 — | TERMINAL 68
pio12 |[53 |19 || DIO13 @-@-
GND [[52]18]| GND Y/ &/
DIO14 || 51|17 || DIO15
GND || 50] 16| GND
DIO16 | [ 49|15 || DIO17 @@
GND |[48] 14| GND
DIO18 | [47 |13 || DIO19 TERMINAL 68 — ? E | TERMINAL 35
GND | 46|12 || GND TERMINAL 34 — | TERMINAL 1
DIO20 | [45 [ 11 || DIO21
GND |[44]10|| GND
pIo22 |[43] 9 || DIO23
GND |[42] 8 || GND
DIO24 | [41] 7 || DIO25
GND [[40] 6 || GND
DIO26 || 39| 5 || DlO27 TERMINAL 1—| | TERMINAL 34
GND || 36| 4 |} GND TERMINAL 35 — i ﬁ | TERMINAL 68
DIo28 |[ 37| 3 || DIO29
GND [[36] 2 || GND —@—@
D030 |[35] 1 || DIO31 X o/
\)

* x is the connector number.
External Clock x is an input only.

CONNECTOR 1
(RDIO)
CONNECTOR 2
(RDIO)
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Refer to the NI Trademarks and Logo Guidelines at ni . com/trademarks for information on 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/technology, refer to the appropriate location: Help»Patents in your software, the

patents. txt file on your media, or the National Instruments Patent Notice at ni.com/patents. You can find information about
end-user license agreements (EULAs) and third-party legal notices in the readme file for your NI product. Refer to the Export
Compliance Information at ni.com/legal/export-compliance for the National Instruments global trade compliance policy and
how to obtain relevant HTS codes, ECCNSs, and other import/export data. NI MAKES NO EXPRESS OR IMPLIED WARRANTIES
AS TO THE ACCURACY OF THE INFORMATION CONTAINED HEREIN AND SHALL NOT BE LIABLE FOR ANY ERRORS.
U.S. Government Customers: The data contained in this manual was developed at private expense and is subject to the
applicable limited rights and restricted data rights as set forth in FAR 52.227-14, DFAR 252.227-7014, and DFAR 252.227-7015.

© 2015 National Instruments. All rights reserved.
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