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Hardware Overview 
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PXIe-5644R 6 GHz Vector Signal Transceiver 

PXIe-5644R 

Configuration VSA and VSG w/ independent LOs 
24 DIO lines @ 250 Mbps 

Frequency Range 65 MHz to 6 GHz 

Bandwidth 80 MHz 

Features • Programmable FPGA w/ LabVIEW 
• Fast Tuning Mode: <400 μs  
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A Closer Look at the PXIe-5644R 

RF Input 
65 MHz – 6 GHz 
80 MHz BW 

RF Output 
65 MHz – 6 GHz 
80 MHz BW 

Reference In/Out 

Digital I/O 
24 channels 
Up to 250 Mbps 
Additional 
triggering 

LOs In/Out 
Independent 
In & Out 
MIMO Support 

Calibration In/Out 
Always keep the calibration 
cable connected 

Trigger 
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PXIe-5644R Block Diagram 



6 ni.com 

PXIe-5644R Block Diagram 

IP 
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Up to 5 Signal Analyzers and Generators in a 
Single PXI Express Chassis 

• MIMO Configurations 

• Parallel Multi-DUT Test 
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Calibration 
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PXIe-5644R VST Receiver Architecture 

Zero IF 

 Very small size, low cost, and low power 

 Wide analysis bandwidth  

 Ideal for modulated signal analysis 

 Alias rejection and image suppression 

 IQ Calibration/Equalization 

 

40 MHz: 16-bit @ 120 MS/s 

40 MHz: 16-bit @ 120 MS/s 
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PXIe-5644R VST Receiver Architecture 

Zero IF 

 Very small size, low cost, and low power 

 Wide analysis bandwidth  

 Ideal for modulated signal analysis 

 Alias rejection and image suppression 

 IQ Calibration/Equalization 

 

40 MHz: 16-bit @ 120 MS/s 

40 MHz: 16-bit @ 120 MS/s 

Calibration is needed to 
correct for I/Q gain and 
phase impairments 
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Traditional I/Q Calibration Approach 

Center 
Frequency 

• Traditional approach only corrects for the impairments at 
a single frequency 
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Effects of IQ Impairments on QAM 
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Specifications 

NI PXIe-5673 VSG 

NI PXIe-5644R VST 
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Effects on 802.11ac Signal (80MHz) 

Traditional Correction Wideband Correction 

EVM 
-37.6dB 

EVM 
-47.2dB 
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Software-Designed Instrument  

NI PXIe-5644R Software 
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Closed 

Open 

Open Source API 



17 ni.com 

RF Output 

RF Input 

Configuration  

and Processes 

Hardware 
Programmability 
through 
Software 

Equivalent to ~200,000 lines  

of VHDL… 
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Component Disaggregation 
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Default Functionality 
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Multiple Processing Architectures 

Algorithm 
Requirements 

CPU FPGA 

Floating point math X 

Integer and fixed point 
math 

X X 

I/O X 

High parallelism X 

Complex conditional 
branching 

X 

Low latency X 
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Instrument Design Library 
Host and FPGA Code From NI 

DSP  
• onboard signal processing 

RF In 
• RF input hardware configuration and calibration 

RF Out  
• RF output hardware configuration and calibration 

Basecard  
• ADC and DAC configuration 

Multirecord Acquisition 
• Multiple waveform acquisition DRAM abstraction 

Waveform Sequencer 
• Multiple waveform DRAM abstraction for waveform sequencing 

Trigger Synchronization 
• Multi-module sample clock synchronization, “T-Clk-like” 

Embedded Configuration 
• FPGA dynamic reconfiguration through register sequences, 

LabVIEW FPGA “list mode” 
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Instrument Design VIs 
NI PXIe-5644R “APIs” 

• Color-coded and thicker VI border 

• Bundled into Host and FPGA *.lvlib 

• Located in c:\Program Files\National 
Instruments\LabVIEW 2012\instr.lib 

• Host and FPGA Palettes 

FPGA 

Instrument Design VI 

Host 

Typical subVI 
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LabVIEW 2012 Sample Projects for the VST 
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Multiple Design Patterns 

Instrumentation 
Implements triggering and multi-record 

acquisition and generation. 

Provides a familiar look and feel to traditional 

instrument drivers on the host. 

Streaming 
Implements basic real-time streams to and 

from the host 

Serves as a starting point for implementing 

real-time DSP and re-routing data streams 

between loops, FPGAs, and host processing 
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User Application 

Simple VSA / VSG 
Sample Project 

RF In 
Config. 
& Cal. 

Simple VSA / VSG Sample Project 

Host 

FPGA 

RF Out 

Multi-
Record 

Acq. 

Base-
card 

Config. 

Wave-
form 
Seq. 

DSP 
 

RF Out 
Config. 
& Cal. 

Trigger 
Sync. 

DSP 
 

Instrument  
Design  
Libraries 

DAC ADC 

RF In 

RF Hardware 
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User Application 

VST Streaming 
Sample Project 

RF In 
Config. 
& Cal. 

VST Streaming Sample Project 

Host 

FPGA 

RF Out 

Base-
card 

Config. 
DSP 

 

RF Out 
Config. 
& Cal. 

Trigger 
Sync. 

DSP 
 

Instrument  
Design  
Libraries 

DAC ADC 

RF In 

RF Hardware 
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Code Demonstration 
Simple VSA / VSG Sample Project 

VST Streaming Sample Project 
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Example Modification 
Power Level Servoing 

Streaming Loop-back 
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Power Level Servoing 

The Traditional Approach 

With FPGA 

DUT 

Settle VSG Settle DUT Measure Power Calculation 

Settle DUT 

Measure 
Power Calc Dig. 

Gain 
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Power Level Servoing 
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Available IP and Examples 
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IP and Examples 
ni.com/vstgettingstarted 

Simple VSA / VSG VST Streaming 


