


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Trends in RFFE Validation 

RFFE Validation Reference Architecture Overview 

Determine RFFE Design Performance Faster–from Interactive Bring-Up 

to Automated Validation 
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FIGURE 01   



Solution Details 

RFFE Validation Reference Architecture: A More Streamlined 

Validation Workflow 

 
 
 

 

 

 

  

 



System Architecture 

 

 

 
 
 
 

  

 
FIGURE 02 



 

Linearization and DPD Overview 

 
 

 
 
 

FIGURE 03



 

Hardware Configuration 

FIGURE 04

DPD Solution Features and Specification
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Iterative Learning Control (ILC) DPD Overview 
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FIGURE 05

Load-Pull Overview 
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FIGURE 06 

 

Load-Pull Solution Features and Specifications 
• 

• 

• 

• 

• 

Envelope Tracking Overview 



 

 
 
 
 
 
 
 
 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 07

 
 

 

Envelope Tracking Hardware Configuration 

 



 

 

 

 

 

 

 

 

 

 

 

 

  
FIGURE 08 

Envelope Tracking Solution Features and Specifications 
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Accelerated Test Times 

Cross-Correlation for EVM Measurements 

PXI Chassis 



 

 

FIGURE 09  

Reliable Path Loss and Fixture Calibration with S-Parameters 

From Mobile to Infrastructure RF Front Ends 

Fast Power Level Servo Technology 



 

 
 

 
 

 

 

 

 

 

 
FIGURE 10 

From Characterization to Production Test 

 
 
 
 
 

 



 

Deploying PXI in Manufacturing Test 

 

 

 

 
 
 
 

 

 
 
 
  

 

 
 

 
FIGURE 11 

 

Hardware Specifications 

 
 

PXI Vector Signal Transceivers 



 

  
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
  
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 

 
 
 
 

PXIe-5842 Vector Signal Transceiver 

Frequency Range 30 MHz–26.5 
GHz 

Instantaneous 
Bandwidth 

Up to 2 GHz 

Channels RF In 
RF Out 

EVM (Wi-Fi 6 80 
MHz, Loopback @ 6 
GHz)  

-56 dB 

EVM (5G NR 100 MHz, 
Loopback @ 5.5 GHz) 

-58 dB 

EVM (5G NR 100 MHz, 
Loopback @ 28 GHz) 

-44 dB 

VSG Maximum Output 
Power (CW @ 5 GHz) 

+20 dBm 

Tuning Time 230 µs 

Slots 4–6 

PXIe-5831 mmWave VST 

Frequency Range 5 GHz–21 GHz 

Bandwidth 1 GHz 
Channels Up to 32 In/Out 

(Switched) 
EVM (Wi-Fi 6 80 MHz, 
Loopback @ 6 GHz) 

-50 dB 

EVM (5G NR 100 MHz, 
Loopback @ 5.5 GHz) 

-51 dB 

EVM (5G NR 100 MHz, 
Loopback @ 28 GHz) 

 -44 dB 

VSG Maximum Output 
Power (CW @ 5 GHz) 

+12 dBm 

Tuning Time See 
Specifications 

Slots 4–6 

Frequency Extension Yes, up to 44 
GHz 



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 

 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 

PXI-5842 with 54 GHz Frequency 

Extension  
RMM-5585 RF In/Out 
Frequency Range 

22.5 GHz–54 GHz 

PXIe-5543 RF 
In/Out Frequency 
Range 

200 MHz–23 GHz 
 

Bandwidth 2 GHz 

RF In/Out 
Amplitude Accuracy 
(23.5–50 GHz) 

±1.3 dB/±1.5 dB 
typ 

RF In/Out 
Frequency Response 
(23.5–50 GHz) 

±1.4 dB/±1.2 dB 
typ 

EVM (5G NR FR-2) 
1CC, 100 MHz 
Loopback, Measured 
@ 28 GHz 

-44 dB 

Maximum Leveled 
Output Power (28 
GHz) 

+10 dBm typ 

PXIe-5820 Baseband VST 

Frequency Range 0–500 MHz 

I/Q Bandwidth 1 GHz 

Max Sample Rate 1.25 GS/s 

Common-Mode 
Accuracy 

±2 mV 

PXIe-6570/1 High-Speed Digital 

Data Rate 200 Mb/s 

Pattern Timing 39.0625 ps 
Placement 

Voltage Range -2 V–7 V 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 

 

 

 

 

 

PXIe-4147 Precision SMU 

Channels 4 

Maximum Continuous 
Power 

±8 V, 3 A, 
24 W 

Transient Response < 50 µs 

PXIe-8881 Embedded Controller 

Processor Core Xeon 18-Core 

Controller 
Bandwidth 

24 GB/s 

Hard Drive Memory 512 GB 

PXIe-1095 Chassis 

PXI Express Slots 18 

Total System 
Bandwidth 

24 GB/s 

Total Power 
Rating 

1,644 W (Dual 
Supply) 



 

RFFE Validation Configuration Options 

Connectivity Test Reference Solutions 

 

 

 
 

 

  

 

 

 

 

https://www.ni.com/docs/en-US/bundle/pxie-5831-specs/page/specs.html
https://www.ni.com/en-us/shop/product/ultra-wideband-test-toolkit.html


 

  

 

 

  

   
 

 

 

 

 

 

 

 

 

 

 

 

https://www.ni.com/docs/en-US/bundle/pxie-5831-specs/page/specs.html


 

Cellular Test Reference Solutions 

 

  

  
 

  

 

 

 

 

 

  

  

 

 

 

 

 

 



 

 

 

 

 

 

 

 

  

 

 

 

 
 



 

Software 

 

   

  

  

  

 

  

   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 


