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Analog I/O up to 6.4 GS/s, digital I/O up to 1.25 Gbps, RF I/O
up to 4.4 GHz
Custom I/O with FlexRIO Module Development Kit (MDK)
Data streaming up to 7 GB/s across the PXI backplane and
multimodule synchronization with NI-TClk
Data streaming up to 169 GB/s for serial connectivity 
PXIe, PCIe, and stand-alone form factors are available

Accelerate field-programmable gate array (FPGA)
development using LabVIEW FPGA with example programs
and detailed help files
LabVIEW-programmable Xilinx Kintex UltraScale, Virtex
UltraScale+, Kintex 7, and Virtex-5 FPGAs with up to 20 GB
of onboard DRAM
Host APIs for LabVIEW and C/C++ 
I/O module specific shipping examples

Figure 1. NI FlexRIO Family 

FlexRIO Custom Instrumentation 

Customize Your Instrumentation without Building Custom Hardware
The FlexRIO product line was designed for engineers and scientists who need the flexibility of custom hardware without the cost of custom
design. The FlexRIO platform combines hardware, software, and a library of IP for engineers to start building custom designs fast. FlexRIO
provides a fully reconfigurable instrument that can be programmed with LabVIEW FPGA or with VHDL/Verilog. Engineers can even design
their own custom I/O with the FlexRIO Adapter Module Development Kit (MDK).
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FIGURE 2
On the left is an example of a modular I/O module with the NI-5761 Adapter Module and a FPGA Module for FlexRIO. On the right is an example of an integrated I/O module,
the PXIe-5764 FlexRIO Digitizer. 

FIGURE 3
PXIe-5764 FlexRIO Digitizer Module with Integrated I/O, 4 Ch, 16-bits, and 1 GS/s

The Two FlexRIO Architectures
FlexRIO products are available in two different architectures: modular I/O modules and integrated I/O modules. The first FlexRIO architecture
consists of two different components: the FPGA Module for FlexRIO and the FlexRIO Adapter Module, shown in Figure 2 on the left. The
FlexRIO Adapter Modules are removable I/O modules that connect to the front of the FPGA Module through a card-edge connector, allowing
the user to mix and match different adapter modules, such as digitizers, signal generators, or transceivers to one FPGA Module. The FPGA
module connects directly to the PXI backplane and to the FlexRIO Adapter Module.
The second architecture, shown in Figure 2 on the right, is built using high-speed serial converters, integrated I/O, and FPGA technology all
within one module. These modules are referred to as FlexRIO with Integrated I/O. 

FlexRIO Custom Instrumentation 02ni.com

FlexRIO with Integrated I/O 
NI’s integrated FlexRIO architecture is based on high-speed serial communication between a mezzanine I/O module and an FPGA backend.
This architecture was designed to interface with the industry’s latest high-speed converters based on high-speed serial interfaces running
protocols like JESD204B, which is particularly valuable in applications that continue to push requirements for sample rate, bandwidth,
resolution, and channel count. The FPGA backend in the integrated I/O modules allows the user to develop FPGA code with LabVIEW FPGA
or VHDL. LabVIEW FPGA gives user the ability to program FPGAs more efficiently and design FPGA-based systems without VHDL expertise
through a highly integrated development environment, IP libraries, a high-fidelity simulator, and debugging features.

http://ni.com/


FIGURE 4
FlexRIO NI-5761 Adapter Module with a 4-Channel, 250 M/s, 14 Bit Digitizer, and a FlexRIO FPGA Module
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FlexRIO with Modular I/O 
The modular FlexRIO products are comprised of two parts: a FlexRIO Adapter Module and a FlexRIO FPGA Module. 
The FlexRIO Adapter Module is a modular, high-performance, I/O adapter that defines the physical inputs and outputs of a FlexRIO system
and interfaces through the back with a card-edge connector to the FlexRIO FPGA Module. The FlexRIO FPGA Module provides the FPGA
backend for the reconfigurable system. This FPGA Module is programmable with LabVIEW FPGA or VHDL. Each FPGA module has
dedicated interfaces for data streaming, I/O, DRAM, and advanced clocking and triggering. Engineers can use FlexRIO Adapter Modules with
user programmable FPGAs to solve a wide variety of test applications, from communications to medical imaging. 
In applications where I/O needs may change through project phases or custom FPGA programing is needed for different applications,
adapter modules are a great option. Multiple adapter modules can be paired with the same FlexRIO FPGA Module, which allows for quick and
easy modifications to these systems. Additionally, LabVIEW FPGA gives users the ability to program FPGAs more efficiently and design
FPGA-based systems without VHDL expertise through a highly integrated development environment, IP libraries, a high-fidelity simulator,
and debugging features. FlexRIO Adapter Modules and FlexRIO FPGA Modules provide a customizable, reconfigurable instrument, for a
lower cost. For even more customization than NI provides, there are additional FlexRIO Adapter Modules available from NI Partners and third
parties, or you can customize your own I/O.
Each Adapter Module will need a compatible FlexRIO FPGA Module, which can be found in Table 1 or through the NI FlexRIO Adapter and NI
FlexRIO FPGA Module Compatibility document. FlexRIO FPGA modules feature Kintex 7 FPGAs in PXI Express and stand-alone form factors
with the FlexRIO Controller. 

Custom I/O
The FlexRIO Adapter Module Development Kit (MDK) provides an avenue for you to create your own custom I/O for adapter modules or for
integrated I/O modules. This process requires electrical, mechanical, analog, digital, firmware, and software design expertise. For a
comparison and overview of the effort required, see Advantages of Using FlexRIO Module Development Kits to Design Custom Instruments.
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Form Factor Model FPGA FPGA Slices
FPGA DSP
Slices 

FPGA Block
RAM (kbits)

Onboard
Memory 

Streaming
Throughput 

PXI Express

PXIe-7976
Kintex 7
K410T

63,550 1,540 28,620 2 GB 3.2 GB/s

PXIe-7975
Kintex 7
K410T

63,550 1,540 28,620 2 GB 1.7 GB/s

PXIe-7972
Kintex 7
K325T

50,950 840 16,020 2 GB 1.7 GB/s

PXIe-7971
Kintex 7
K325T

50,950
840 16,020 0 GB 1.7 GB/s

Table 1: FPGA Modules for FlexRIO
¹  See documentation on NI FlexRIO Adapter and NI FlexRIO FPGA Module Compatibility.
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NI FlexRIO Hardware 
FPGA Modules for FlexRIO
NI’s FlexRIO FPGA Modules are paired with NI’s Adapter Modules to create a fully reconfigurable instrument that can be programmed
graphically with LabVIEW or with Verilog/VHDL. If you would like to use any of the adapter modules, you will need to choose a compatible
FPGA module. The FlexRIO FPGA Module portfolio is highlighted by the PXIe-7976, which features a large DSP-focused Xilinx Kintex 7 410T
FPGA and 2 GB of onboard DRAM. With all the benefits of the PXI platform, PXI FPGA Modules for FlexRIO are ideal for systems requiring
high-performance data streaming, synchronization, processing, and high channel density. 

Form Factor Model FPGA FPGA Slices
FPGA DSP
Slices 

FPGA Block
RAM (kbits)

Onboard
Memory 

Streaming
Throughput 

Stand-Alone

NI-7935
Kintex 7
K410T

63,550 1,540 28,620 2 GB
2.4 GB/s
(SFP+)

NI-7931
Kintex 7
K325T

50,950 840 16,020 2 GB 25 MB/s (GbE)

Table 2. Stand-Alone Controllers for FlexRIO
¹  See documentation on NI FlexRIO Adapter and NI FlexRIO FPGA Module Compatibility.

Stand-Alone Controller for FlexRIO
The Controller for FlexRIO is a commercial off-the-shelf (COTS) solution designed for applications that require high-performance I/O and
real-time signal processing in a compact, stand-alone form factor. The controller shares the same adapter modules, FPGAs, and software
experience as the FlexRIO PXI modules, which makes it an ideal deployment target for solutions developed on the PXI platform. Although it
has much in common with FlexRIO on PXI systems, it is aimed at embedded applications where smaller, lighter, lower power solutions are
preferred.

https://www.ni.com/en-us/shop/model/pxie-7976.html
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Family
Form
Factor

Model FPGA
Resoluti
on

Chan
nels

Maximum
Sample Rate 

Maximum
Bandwidt
h

Coupling
Full-Scale
Input
Range 

Connec
ti-vity

Adapter
Module

PXI
Express 

NI-5734 See Table 1    16   4  120 MS/s  117 MHz AC & DC 2 Vpp BNC

NI-5751B See Table 1  14  16  50 MS/s  26 MHz  DC   2 Vpp  VHDCI  

NI-5752B See Table 1  12 32 50 MS/s 14 MHz AC  2 Vpp  VHDCI  

NI-5771 See Table 1  8 2 3 GS/s 900 MHz DC 1.3 Vpp SMA

NI-5772 See Table 1  12 2 1.6 GS/s 2.2 GHz AC or DC 2 Vpp SMA

Integrate
d I/O
Module

PXI
Express 

 PXIe-
5763¹

KU035,
KU040,
KU060

16 bits 4 500 MS/s 225 MHz AC or DC

AC
2.03 Vpp,
DC
1.97 Vpp

SMA

PXIe-
5764¹

KU035,
KU040,
KU060

16 bits 4 1 GS/s

1.15 GHz
or
400 MHz
  

AC or DC
AC
2.05 Vpp,
DC 2 Vpp

SMA

  PXIe-
5774

KU040,
KU060  

12 bits  2  

6.4 GS/s–1
Ch
3.2 GS/s/ch–
2 Ch  

1.6 GHz or
3 GHz  

DC  
200 mVpp,
1 Vpp  

SMA  

PCI

  PCIe-
5764

KU035,
KU040,
KU060

16 bits 4 1 GS/s
1.15 GHz
or
400 MHz

AC or DC
AC
2.05 Vpp,
DC 2 Vpp

SMA

PCIe-
5774

KU035,
KU060

12 bits 2

6.4 GS/s–1
Ch
3.2 GS/s/ch–
2 Ch

1.6 GHz or
3 GHz

DC
200 mVpp,
1 Vpp

SMA

PCIe-
5763

KU035,
KU040,
KU060  

16 bits 4 500 MS/s 225 MHz  AC or DC

AC
2.03 Vpp,
DC
1.97 Vpp 

SMA

PCIe-
5775

KU035,
KU040,
KU060

12 bits 2

6.4 GS/s–1
Ch
3.2 GS/s/ch–
2 Ch

6 GHz AC 1.25 Vpp SMA

Table 3. Digitizer Adapter Modules for FlexRIO
¹ Requires the use of a chassis with slot cooling capacity ≥ 58 W, such as the PXIe-1095
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FlexRIO Digitizers 
FlexRIO Digitizer Modules feature high-performance ADCs and are designed to maximize bandwidth and dynamic range. Digitizers are often
used for time and frequency‐domain applications as well as to build spectrum analyzers, transient recorders, and many-channel phenomena
detection systems.

https://www.ni.com/en-us/shop/model/ni-5734.html
https://www.ni.com/en-us/shop/model/ni-5751b.html
https://www.ni.com/en-us/shop/model/ni-5752b.html
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https://www.ni.com/en-us/shop/model/pxie-5763.html
https://www.ni.com/en-us/shop/model/pxie-5763.html
https://www.ni.com/en-us/shop/model/pxie-5763.html
https://www.ni.com/en-us/shop/model/pxie-5764.html
https://www.ni.com/en-us/shop/model/pxie-5764.html
https://www.ni.com/en-us/shop/model/pxie-5774.html
https://www.ni.com/en-us/shop/model/pxie-5774.html
https://www.ni.com/en-us/shop/model/pxie-5774.html
https://www.ni.com/en-us/shop/model/pcie-5764.html
https://www.ni.com/en-us/shop/model/pcie-5764.html
https://www.ni.com/en-us/shop/model/pcie-5764.html
https://www.ni.com/en-us/shop/model/pcie-5774.html
https://www.ni.com/en-us/shop/model/pcie-5774.html
https://www.ni.com/en-us/shop/model/pcie-5763.html
https://www.ni.com/en-us/shop/model/pcie-5763.html
https://www.ni.com/en-us/shop/model/pcie-5775.html
https://www.ni.com/en-us/shop/model/pcie-5775.html
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Family
Form
Factor

Model FPGA
Resolutio
n (Bits)

Channels
Maximum
Sample
Rate

Maximum
Bandwidt
h

Coupling Signaling
Conne
ctivity

Adapter
Module

PXI
Express

AT-1120 See Table 1  14 1 2 GS/s 550 MHz DC Differential SMA

AT-1212 See Table 1  14 2 1.25 GS/s 400 MHz DC Differential SMA

Integrated
I/O
Module 

PXI
Express 

PXIe-5745¹
KU035,
KU040,
KU060

12 2
3.2 GS/s
per
channel 

2.9 GHz AC
Single-
ended

SMA

Table 4. FlexRIO Signal Generator Modules 
¹ Requires the use of a chassis with slot cooling capacity ≥ 58 W, such as the PXIe-1095

FlexRIO Signal Generator 
Signal Generator Modules are well suited for custom signal generation. Whether you need to dynamically generate waveforms on the FPGA
or stream them across the PXI backplane, these modules are ideal for applications in communications, hardware‐in‐the‐loop (HIL) test, and
scientific instrumentation. 
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Hardware Standard Premium Description

Duration at Point of Sale
1 year;

included
3 years;
optional

3 years;
optional

NI enhances warranty coverage with additional service benefits
provided with a hardware service program.

Maximum Duration with
Renewal

< 3 years
with service

program
< 3 years < 3 years

NI maintains the high performance and availability of your
hardware for up to three years with a hardware service program.

Extended Repair
Coverage

• • •
NI restores your device’s functionality and includes firmware
updates and factory calibration;  < 10 working days  [4]  +
standard shipping.

System Configuration,
Assembly, and Test [1]

• •
NI technicians assemble, install software in, and test your system
per your custom configuration prior to shipment.

Advanced Replacement
[2]

•
NI stocks replacement hardware that can be shipped
immediately if a repair is needed.

System Return Material
Authorization (RMA) [1]

•
NI accepts the delivery of fully assembled systems when
performing repair services.

Technical Support • • • NI provides access to support resources for your hardware.

Calibration Plan
(Optional)

Standard
Expedited

[3]
NI performs the requested level of calibration at the specified
calibration interval for the duration of the service program.

 1 This option is only available for PXI, CompactRIO, and CompactDAQ systems.
2 This option is not available for all products in all countries. Contact your local NI sales engineer to confirm availability. 
3 Expedited calibration is only available for the Traceable calibration level.
4 This applies to non-RF products only. Standard extended repair coverage for RF products is <15 working days + standard shipping.

NI Hardware Services
All NI hardware includes a one-year warranty for basic repair coverage and calibration in adherence
to NI specifications prior to shipment. PXI systems also include basic assembly and a functional test.
NI offers additional entitlements to improve uptime and lower maintenance costs with service
programs for hardware. Learn more at ni.com/services/hardware.

ni.com/flexrio

PremiumPlus Service Program
NI can customize the offerings listed above or offer additional entitlements such as on-site calibration, custom sparing, and lifecycle services
through a PremiumPlus Service Program. Contact your NI sales representative to learn more.

Technical Support
NI hardware service programs and warranty include access to technical support provided by NI support agents during local business hours.
Service requests can be managed online. Additionally, take advantage of NI’s award-winning online resources and communities.

©2023 National Instruments. All rights reserved. National Instruments, NI, and ni.com are trademarks of National
Instruments. Other product and company names listed are trademarks or trade names of their respective companies. 
All rights reserved. National Instruments, NI, and ni.com are trademarks of National Instruments.   




