
TECHNICAL OVERVIEW 

 

 

 
PathWave WaferPro Software 
Automated On-Wafer Measurement Software 

 
Simplify Your Test Software Integration 
Many R&D device characterization labs develop custom software to drive and control instruments, switch 
matrices, and probe stations using various languages such as Perl, MATLAB, LabVIEW, C#, or Python. 
In-house software allows lab managers to control new features, custom drivers, data handling, etc. While 
this may seem like an attractive solution, the challenges of prober and measurement integration are 
complex and often result in high hidden costs. Developing a mature measurement software can take 
months, months better spent optimizing your devices, circuits, and systems. Today, an ideal solution 
contains built-in measurement routines and a flexible and powerful programming environment to enable 
more challenging and specialized measurements. 

PathWave WaferPro offers that solution by enabling measurement automation, wafer prober control, and 
data ready for modeling. Furthermore, your test plans may be easily scaled across your lab. PathWave 
WaferPro provides a unified measurement platform that eliminates the complexity of software integration, 
allowing an engineer to set up and execute wafer-level measurements of semiconductor devices. The 
modern and intuitive user interface propels your lab into the next generation of innovation by reducing 
necessary set-up steps, thus saving both time and money. 
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Features at a glance 
• Simplify automated measurements with an easy-to-use modern interface. 

• Control wafer temperature and prober chuck positioning automatically. 

• Access an extensive library of configurations for semiconductor devices to execute S-parameters 
quickly, DC-IV, CV, noise figure, 1/f noise, gain compression, and more. 

• Reduce development time for new tests with the highly efficient turnkey drivers. 

• Design and implement custom drivers and tests with Python or PEL and save measured data to 
ASCII files or SQL database format. 

• Leverage drivers highly optimized for FormFactor wafer probers and other prober manufacturers. 

• Visualize data across your wafer using wafer data mapping viewer. 

• Easily export your data to modeling platforms such as Keysight’s PathWave Device Modeling (IC-
CAP) and PathWave Model Builder (MBP). 
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Feature Overview 
PathWave WaferPro provides the ease of use of a test executive combined with power and flexibility to 
allow engineers to customize analyses and data views. Engineers may save time and money by 
leveraging built-in features and routines for developing new test sequences. 

 

 
A test plan is used to describe the devices measured, 
measurement routines, and which wafer locations to 
the sequence. 

 
Scalar (or "spot") data across the wafer is presented as 
a heat map. 

 

Multi-plot data viewer of DC data, where the plots have been configured in the underlying measurement routine. 
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Product Configuration 
Keysight offers three PathWave WaferPro configurations, also called bundles. The W7501B PathWave 
WaferPro Measurement and Programming bundle executes automated wafer-level measurement with 
turnkey measurement drivers and measurement routines and uses Python/PEL programming to create 
custom measurement algorithms. The W7801B PathWave WaferPro WGFMU Measurement bundle 
executes automated wafer-level low-frequency noise measurement with turnkey measurement drivers 
and measurement routines for WGFMU. The W7802B PathWave WaferPro A-LFNA Measurement and 
Programming software bundle performs automated low-frequency noise measurements with turnkey 
measurement drivers and measurement routines for A-LFNA and WGFMU.  

 

W7501B PathWave WaferPro Measurement and Programming 

• Over 50 turnkey measurement drivers fully optimized for speed 
• Support for most industry-standard probers from Form Factor, MPI, Accretech, TEL, and others 
• Integrated Wafer Map support 
• Extensive library of example measurement algorithms 
• Python/PEL Programming Environment 

 

W7801B PathWave WaferPro WGFMU Measurement 

• Automated measurement without programming 
• Auto prober control 
• Wafer mapping 
• Single data display for multi-decade in frequency domain 
• Upgradeable from your existing B1500A 

 

W7802B PathWave WaferPro A-LFNA Measurement and Programming 

• Seamless integration with the PathWave WaferPro measurement platform 
• Advanced data display and analysis, enabling noise data comparisons and modeling with respect to bias current 
• Automated control of all major wafer probing systems 
• A-LFNA module features DC measurement, 1/f noise, random telegraph noise (RTN) and data analysis 
• Flexible hardware averaging for throughput-accuracy tradeoffs 
• Multiple built-in biasing schemes for flicker noise characterization 
• Measured data compatible with Keysight device modeling software 
• Guided system calibration procedure 
• PEL and Python measurement routine language support 

http://www.keysight.com/
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Advanced Low-Frequency Noise Analyzer  
(A-LFNA) 

 

 
The E4727B Advanced Low-Frequency Noise 
Analyzer (A-LFNA) enables fast, accurate and 
repeatable low-frequency noise measurements on 
numerous device types. Thanks to its tight 
integration with PathWave WaferPro, device 
modeling and characterization engineers can now 
add noise measurements to a larger suite that 
includes high-speed DC, capacitance and RF S-
parameter measurements, all the while automating 
wafer prober control. Designed for both on-wafer 
and discrete device/ circuit measurements, it is the 
premier tool for measurements of low-frequency 
noise and random telegraph noise. 

Users may launch the PathWave WaferPro tool 
normally or in “A-LFNA mode.” Factory-defined 
routines in each mode have been tailored to 
different device types. 

• In normal PathWave WaferPro, device types 
are MOSFET, FET, BJT, HEMT, etc. 

• In A-LFNA mode, device types reflect the 
number of terminals, like FET_3T, FET_4T, etc. 

  

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


             6 

Supported FormFactor Probers and Software 
Integrating diverse measurement equipment 
with a probe station is rather complex due to 
the multiple interactions between the various 
components. Test equipment results can be 
easily corrupted by outside sources of 
interference. To overcome these challenges, 
we need a comprehensive solution consisting of 
a well-known and pre-validated configuration to 
ensure all components are included.  

When independently sourcing instruments, 
probes and a probe station from different 
suppliers, the final configured test cell may not 
adequately address your specific measurement 
challenges. Without collaboration between 
suppliers, there is the possibility that everything 
will not work together when delivered and 
installed. You need software to control both the 
measurement and the probe station for wafer 
mapping and die-to-die movements.  

Many characterizations and R&D engineers are 
evaluated based on their time to first data and 
time to market. Without a pre-validated 
configuration, it could take weeks or even 
months to configure a working solution. 

To ensure all of these elements work together to 
meet your needs, FormFactor and Keysight will 
pre-configure the system prior to delivery. A team 
of wafer-level measurement solution (WMS) 
experts will work with you to optimize the system. 
FormFactor and Keysight applications engineers 
will install and verify the probe station and 
instrumentation to minimize your time to First 
Measurement and validate the correlation 
between multiple locations. Our wafer-level 
measurement solutions have guaranteed 
configurations that certify a working solution and 
no missing components. We further provide 
training to make sure you can maximize the utility 
and performance of the complete system.  

http://www.keysight.com/
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Table 1. Supported FormFactor prober software W7501B 

ProberBench software Nucleus software Velox software 

PA200 Summit 12000 Summit 12000 

PA300 S300 Elite300 

 Elite 300 CM300 

  PA200 

  PA300 

  BlueRay 

 

Supported Switch Matrices 
For many modeling and characterization groups, a critical spec in their test plan is the number of 
touchdowns a prober must make to the wafer. What if we could measure 4 devices with a single 
touchdown? Using a switch matrix in conjunction with a source measurement unit (SMU) and probe card, 
one may run the same sequence of measurements on multiple devices with a single touchdown to a 
wafer. In another section of the lab, reliability engineers may put 8 copies of a device in a single package. 
Using a test fixture in conjunction with a switch matrix, one may point the SMU measurement at each of 
the devices in the package. A list of supported switch matrices is provided as follows. 

• Keysight B2200A fA Leakage Switch Mainframe 

• Keysight B2201A 14ch Low Leakage Switch Mainframe 

• Keysight E5250A Low-leakage Switch Mainframe 

• Keithley 700 Series Semiconductor Switching Systems 

* Note that both normal connections to the device as well  as Kelvin connections are possible.  
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Expanded Prober Support 
For non-FormFactor prober users, PathWave WaferPro supports a growing list of prober manufacturers, 
such as the Accretech UF-3000 and the Tokyo Electron P8 fully automated probers. WaferPro also 
enables users to add a new prober driver to support a GPIB-controllable prober that is currently not 
supported. Using the programming environment, a user can implement a set of basic driver functions, 
such as “contact probes to the wafer,” “separate probes from the wafer,” “go to the home position,” “move 
to selected die,” etc., enabling a new prober to be controlled by WaferPro. The current list of supported 
probers is provided below. 

• Micromanipulator P200A (tested) and P300A (not tested) 

• Accretech UF-3000 

• Tokyo Electron Limited (TEL) P8-P12 

• MPI Corporation, TS2000 and TS3000 Probe System with SENTIO Software 

• Electroglass Inc. EG6000 

WaferPro enables the user to add custom prober drivers if the desired prober is not listed above. 

When measuring 1/f noise with the A-LFNA, special attention must be paid to the noise contributions of 
the prober. While many have never been tested, some probers are noisier than others. Choosing which 
prober to work with the A-LFNA is a critical decision. Thanks to a close collaboration between Keysight 
and FormFactor, the lowest noise “Edge” option is available with the FormFactor Summit 12000 and 
FormFactor Elite300 probe stations. Please consult with Keysight before using a non-FormFactor probe 
station with the A-LFNA. 

 

Supported Thermal Controllers 
Apart from the bulleted list below, additional thermal controller drivers may be implemented 
programmatically. 

• FormFactor Summit 

• FormFactor PS21 

• Temptronic TP032A 

• Accretech 

• Tokyo Electron (TEL) 

• ATT 
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Supported Measurement Drivers 
PathWave WaferPro supports various instruments to handle even the most challenging test requirements. 

Table 1. Supported measurement drivers 

 Instrument supported 

LCRZ measurement drivers 

Keysight E4990A Impedance Analyzer 
Keysight E4991A Impedance/Material Analyzer 
Keysight E4980A Precision LCR Meter 
Keysight 4194 Impedance Analyzer 1 
Keysight 4271 1 MHz Digital Capacitance Meter 1 
Keysight 4275 Multi-Frequency LCR Meter 1 
Keysight 4280 1 MHz Capacitance Meter 1 
Keysight 4284 Precision LCR Meter 
Keysight 4285 Precision LCR Meter 
Keysight 4294A Precision Impedance Analyzer 

DC measurement drivers 

Keysight B1500A Semiconductor Device Analyzer 
Keysight B1505A Power Device Analyzer/Curve Tracer 
Keysight E5260 Series Parametric Measurement Solutions 
Keysight E5270 Series: E5270A, E5270B, E5272A, and E5273A 
Keysight B2900 Series Precision Source/Measure Unit 
Keysight N6705 DC Power Analyzer 
Keysight 4140 pA Meter/DC Voltage Source 1 
Keysight 4141 DC Source/Monitor 1 
Keysight 4142x Modular DC Source/Monitor 
Keysight 4145x Semiconductor Parameter Analyzer 1 
Keysight 4155x Semiconductor Parameter Analyzer 
Keysight 4156x Semiconductor Parameter Analyzer 
Keithley 2400 Series Source Meter 
Keithley 2600 Series Source Meter 
Keithley 4200-SCS Semiconductor Characterization System 
Keithley Instruments 26nn Class SourceMeter 
Keysight B2960 Low Noise Power Source 

AC measurement drivers 

Keysight PNA Series Network Analyzers: E8356A, E8357A, E8358A 
Keysight PNA-X Series Microwave Network Analyzers (S-parameters, gain compression and 
intermodulation, Noise Figure) 
Keysight ENA Series Network Analyzers: E5071C, E5061B 
Keysight 3577 Network Analyzer 1 
Keysight 8510 Network Analyzer 
Keysight 8702 Network Analyzer 1 
Keysight 8719 Network Analyzer 
Keysight 8720 Network Analyzer 
Keysight 8722 Network Analyzer 
Keysight 8753 Network Analyzer 
Anritsu VectorStar Network Analyzer (Windows only) 
Anritsu 37000 Network Analyzer (Windows only) 
Wiltron 360 Network Analyzer 
Keysight 89410 Vector Signal Analyzer 

Time-domain measurement drivers 

Keysight Infiniium Oscilloscopes 
Keysight 54120T-54123T Digitizing Oscilloscopes 1 
Keysight 54510 Digitizing Oscilloscope 1 
Keysight 54750 TDR Oscilloscope 1 
Keysight 8130, 8131 Pulse Generator 
Keysight 54720 Modular Real Time Oscilloscope 

Noise measurement drivers Keysight 35670A Dynamic Signal Analyzer 
Keysight E4727A Advanced Low-Frequency Noise Analyzer 

 
1  Discontinued product. 
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Supported GPIB Interfaces Table 
Supported GPIB Interfaces  
On LINUX 

 

On Windows 

 

 

 

 

 
 

1  Discontinued product. 
2 Typically, LAN has some impact on speed; therefore, it  could be slower than a card. 
3 Keysight IO Libraries can substitute for the NI-488.2M drivers.  

Description Part number 

Supported GPIB Interfaces on Linux OS Workstations  

TAMS L488 GPIB/LAN Interface 
L488 
L488-POE 
TAMS IO Library 

Keysight LAN/GPIB Gateway Interface 
TAMS IO Library 

E5810A 1 
82091 

TAMS High-Speed PCI GPIB and TAMS IO Library 
TAMS IO Library Only 

81488 
82091 

TAMS PCI and TAMS IO Library 
TAMS IO Library Only 

80488 
82091 

TAMS USB GPIB and TAMS IO Library 
TAMS IO Library Only 

83488 
82091 

National Instruments USB-GPIB-HS card with NI 488.2 Software 779705-01 

National Instruments PCI-GPIB card with NI 488.2 Software 778686-01 

National Instruments PCIe-GPIB card with NI 488.2 Software 779779-01 

Description Part number 

TAMS L488 GPIB/LAN Interface and Keysight IO Libraries version 14.2 L488 
L488-POE1 

Keysight GPIB PCI card and Keysight IO Libraries 82350A 2/B 

Keysight LAN/GPIB Gateway Interface and Keysight IO Libraries E5810A 1 

Keysight USB/GPIB converter and Keysight IO Libraries 82357A 2/B 

National Instruments PCMCIA-GPIB card and NI-488.2M drivers 778034 

National Instruments PCI-GPIB card and NI-488.2M drivers 3 778032 

http://www.keysight.com/
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Learn more at: www.keysight.com 

For more information on Keysight Technologies’ products, applications, or services, 

please contact your local Keysight office. The complete list is available at:  

www.keysight.com/find/contactus 
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Licensed Software 
Each PathWave WaferPro module is available in two license versions. 

A node-locked version that allows the software to execute only on a single workstation or PC. A network-
licensed version for execution on multiple workstations or PCs on a network, allowing various workgroups 
to share the software.  

Both licenses use the FLEXlm license management system. These two license options can be mixed 
freely. For example, a node-locked license of an instrument driver package can reside on a workstation or 
PC in the lab, while a network license for the analysis module can be shared among a group of engineers 
for data analysis. 

 

 

Download your next insight 
Keysight software is downloadable expertise. From first simulation through first customer 
shipment, we deliver the tools your team needs to accelerate from data to information to 
actionable insight. 

• Electronic design automation (EDA) software 

• Application software 

• Programming environments 

• Productivity software 

Learn more at: 
www.keysight.com/find/software  

Start with a 30-day free trial: 
www.keysight.com/find/free_trials  
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