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NX5402A Silicon Photonics Wafer 
Test System Solution Set 
 

Industry’s Only One-Stop Test Solution for 
Volume Production 
As the production volume of Silicon Photonics devices increased, the production test becomes more 
crucial than ever in terms of quick yield ramp-up and effective test cost reduction. 

NX5402A is the one-stop, fully automated, and volume production-ready Silicon Photonics wafer test 
solution with guaranteed system performance to meet stringent production test requirements on a fully 
automated wafer prober. 

 

 

 

  

One-pass Silicon Photonics testing 
Executing one-pass testing including both optical and electrical tests is essential for volume 
production where both throughput and flexibility matter. The NX5402A supports the 
Automatic One-Pass Testing and covers not only O/O and E/E testing but complex O/E and 
O/O with E testing. 
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Growing market, but challenging production testing 
Silicon Photonics is a growing market and can be used for various applications such as data 
communications, optical computing, automotive, healthcare, etc. Testing silicon photonics devices is not 
simple and requires accurate optical measurements and precision mechanical control in addition to 
traditional electronic measurements. For volume production testing, a complex combination of 
measurement technologies, repeatability, reproducibility, and correlation must be maintained. To meet such 
stringent test requirements, it is natural that customers desire to have a turn-key test solution for quick 
ramp-up of Silicon Photonics volume production. However, due to the less availabilities of such solutions, 
they usually build their own production test system by purchasing required measurement instruments and 
equipment from multiple vendors. But achieving a production level of integration and automation is not that 
easy. Also, the total system maintenance and upgrade can be concerns due to requiring longer lead time, 
time-consuming vendor negotiations, and additional in-house workload or investments. 
 

Why is a one-stop test solution required? 
Customers who plan on Silicon Photonics wafer production need to overcome such challenges and focus 
more on data analysis for the yield ramp-up and the Silicon Photonics process improvements. As a result, 
a one-stop test solution enabling integrated and automated wafer testing with a dedicated support model 
is highly desired. 

 

 

Figure 1. NX5402A Silicon Photonics Wafer Test System Solution Set Overview 
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Solution from lab to fab 
Keysight is the Original Equipment Manufacturer of proven optical and electrical instruments widely used 
for both R&D and various manufacturing customers. The NX5402A integrates such leading-edge 
measurement capabilities with the Keysight-developed Fiber Alignment and Positioning System and 
automates required testing based on newly developed PathWave Semiconductor Test software. As a 
result, users can enjoy the R&D-class measurement capabilities with the volume production-class 
measurement throughput and repeatability on users’ fully automated wafer prober.  
 

Guaranteed performance by system calibration  
and diagnostics 
One of the important features of a volume production test system is system-level calibration. Unlike 
traditional electrical wafer testing, Silicon Photonics requires fiber probes for optical structure testing by 
accurately controlling z-height, laser beam angle, and fine lateral alignment. Verifying and calibrating 
these mechanical parameters is not easy and usually consume a lot of time for verification with 
unavoidable variations. 

The NX5402A’s Advanced Wafer-Level Photonic Calibration enables such optical verification and 
calibration using a dedicated tool. The system performance can always be guaranteed at the wafer level 
including optical and mechanical features. In addition, every hardware component condition in the system 
can be monitored as you need by the Built-in Automatic System Diagnostics. 
 

SPECS compatible 
The PathWave Semiconductor Test software offers test plan development and execution capabilities 
compatible with Keysight SPECS software. The offline version is also available for more efficient  
test development. 

 

 

  

Integration and automation by Keysight PathWave 
Semiconductor Test 
The NX5402A system is fully managed by PathWave Semiconductor Test software 
developed for this solution. It also provides optional Factory Automation software and 
Automated Multi-Recipe Execution software to run multiple test recipes in batch mode with a 
fully automated prober. 

http://www.keysight.com/
http://www.keysight.com


             4 

Typical Available Measurements 
 

Device type Typical available measurement 

O/O IL (insertion loss) and PDL (polarization dependent loss) measurement 
E/E IV measurement for photodiode 
O/E Responsivity measurement for photodiode 
O/O with E IL, PDL and Vπ measurement for modulator 

 

Safety and production test considerations 
The Shielded Test Enclosure helps users at operation to get protected from hazardous optical and 
electrical conditions with an interlock switch. It also allows them to make better dark current 
measurements often required for “O/E” testing using photodiodes. The system cabinet is designed to 
optimize the in-cabinet airflow to ensure system performance and support cleanroom operations. 
 
 

Key Specifications 
 

Item Description 

Number of optical channels Output 12 
Input 12 

Optical coupling method on wafer Grating coupler 
Tunable laser source wavelength range 
 

1260 nm to 1360 nm (O-band) 
1450 nm to 1640 nm (C-band) 

Number of electrical channels 6 to 30 
Number of Source/Measure Units 3 to 6 

 

Dedicated support model 
Keysight’s dedicated local support team with long-term experience and rich knowledge in semiconductor 
production testing supports and helps customers for your business success. 
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For more information on Keysight Technologies’  products ,  appl icat ions,  or  serv ices,  
please visi t : www.keys ight.com 

This information is subject to change without notice. © Keysight Technologies, 2021 - 2022,  
Publ ished in USA, August  15,  2022, 3121-1306.EN 

Conclusion 
Keysight NX5402A Silicon Photonics Wafer Test System is a solution of Keysight NX5400 Series Silicon 
Photonics Test Solutions. It provides all required features for volume production testing such as Wafer 
Acceptance Testing (WAT) or Process Control Monitoring (PCM) using a fully automated wafer prober. 
Please contact your local Keysight representative for more information. 
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