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Tracer™ PV IV Software 
Complete solar cell and module IV-curve tracing and analysis 

 

 
 

Tracer 3 – Power and Convenience 
This third generation Tracer™ software package, Model 
15000, builds on the field experience with the previous 
offerings and greatly simplifies hardware interaction while 
adding more data acquisition and analysis power. 
 
In Tracer™ you will find your all-in-one solution for the 
measurement and elaboration of IV-curve measurements. 
Tracer™ natively supports all of the Abet offered electronic 
loads including the complete range of Keithley 24xx and 26xx 
SourceMeters™, Kepco bipolar amplifiers and Agilent DMMs. 
 
Tracer™ was developed with the latest Microsoft.NET 
Technology, which resulted in a modern “Microsoft Office 
2013” look and feel and assures stable operation on the 
Microsoft Windows platform. 
 

Computer Requirements 
 Microsoft Windows Vista, 7, 8, 8.1 

 Support for both x86 and x64 bit. 

 Minimum Intel Core i3 (or similar), 2Gb memory 

Elaboration algorithms 
The algorithms used in Tracer meet the IEC-standards for 
Efficiency measurements. Different dedicated fitting 
algorithms to extract the two-diode model parameters are 
included. Spectral Mismatch correction is supported.  
 

Organic cells  
Since crystalline cell based models may not represent 
organic materials quite as well Tracer™ supports import of 
additional fitting algorithms that may be better suited for 
analysis of these cells. 
 

Free Viewer 
Purchasing the Tracer™ software entitles you to download 
up to 5 licenses for the Tracer™ Viewer, Model 15001. The 
Viewer is similar to the full software, however it does not offer 
hardware control. The Viewer allows you to analyze your 
data in your office while IV curves are being acquired in your 
laboratory. 
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 Measurements: VOC, ISC, JSC, Vmpp, 
Impp, FF, Eta, Rsh, Rs, n, Suns over 
VOC, I vs. time, V vs. time and more   
 

 IEC standards compliant correction 
to STC 

 

 Wide range of Electronic Loads 
(Source-Meters) and Solar 
Simulators supported 

 

 Single cell and module metrology 

 Light and Dark curve measurement 

 Long term measurements and light 
soaking 
 

 Temperature dependency analysis 

 Full database support (SQL, MySQL) 

 Numerous solar cell material 
specific models included 
 

 Integrated scripting engine 

 Remote control (http) for simple 

integration in existing applications 

 
 

Hardware Configuration 
The hardware configurator is a flexible tool which allows 
creation of a large number of different setups. The 
configuration can be a simple IV measurement system based 
on a Keithley Source-Meter™ and low-cost solar simulator. 
For the more expert user it is possible to configure Tracer to 
be used in a highly sophisticated setup, with contact 
checking, irradiance monitoring, multiplexing and 
temperature readout/control.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Tracer™ has the ability to control the following instruments:  

 Complete range of Keithley Source-Meters™ (both 

2400 and 2600 series).  

 Kepco Bi-Polar power supplies, NI DAQ  

 Common models of Keithley and Agilent DMM’s and 

multiplexers. 

 DirecTemp high precision temperature sensors 

 Lauda ECO liquid chiller/heaters 

 All of Abet’s applicable instruments (Reference 

Cells, Loads, Read Out units, Shutter Controllers, 

Module measurement systems, Temperature 

measurements devices, XY positioning tables and 

multiplexers) 

Example: you have a Keithley 2400 Source-Meter™ and 

Agilent 34410A DMM available. You can configure Tracer™ 
to measure the solar cell by the front input of the Keithley 
2400, use the rear input to measure the reference cell. Use 
the Agilent DMM to measure a Pt100 that is connected to 
your solar cell and also use it, with the help of an Abet 
multiplexer, for a continuous monitor cell. 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Automatic Data Storage 
All data is stored in native project files. Export to many 
different file formats is included (.txt, .csv, .xlsx, etc….). 
Tracer™ supports the usage of MySQL or SQL Server 
databases. Our experts can help you set up a database 
system where all measurements are automatically stored. A 
simple viewer that shows the results in the database is 
included with the software package. 
 

 
 
Tracer™ 3 Dark curve data screen 



 

24 

 

 

Photovoltaic (PV) IV Test Stations 
          Elements of a PV IV system 

 

Adaptable System Configurations 
A large variety of the elements of a PV IV system are 
available from Abet Technologies to match the specific test 
requirements of different cell types and sizes. Some of those 
elements, like our solar simulators, software and reference 
cells are more fully described in their own catalog sections. 
Here we focus on the remaining parts of the system. 

 

Electronic load options 
PV IV curves span a range of currents from pA levels to tens 
of Amps. Since not everybody needs to cover that whole 
range of values we describe the useful ranges for load 
options available from Abet. 
 
Different models of Keithley SourceMeters™ cover a wide 
range of current levels. The more economical 2400 series 
SourceMeters™ work well with low to mid-range capacitance 
cells. Stabilizing circuits can be used to extend their load 
capacitance capabilities but at some cost to speed. The 2600 
series units offer native High Capacitance mode, for up to 50 
µf capacitance cells, and higher speed of operation. 
 
Abet NIDAQ/Kepco loads offer economical choice up to 40 A 
but are not very useful below 100 mA range. Combine them 
with one of the Keithley SourceMeters™ to create a dark 
curve to high current illuminated curve capable system.  
 

2015 Product updates 
The electronic load options now include a number of new 
offerings based on Keithley, Keysight Technologies (Agilent) 
and other suppliers, including our own. Please contact us for 
suggestions for best system for your needs. 
 

 
 
Abet Technologies in Teltec Semiconductor Pacific booth at Semicon 
China 2015. 
The best way to explore the elements of a PV IV system is to visit us 
at one of the shows - our website lists the forthcoming exhibitions. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Our new 15295 universal load combines two high speed 
Agilent 34410A DMMs with a custom bipolar amplifier and a 
multifunctional USB interface to produce a seamless 
electronic load system capable of dark curve through 15 A 
current metrology for up to 1 mF capacitance cells. Adding a 
third DMM allows simultaneous reading of a monitor cell. 
 
In the table below we list the current measurement 
specifications for a range of loads available from Abet. 
Please consult manufacturer’s individual instrument data 
sheets for the full range of their specifications. Please ask us 
if you need a different load type. 

 
Abet Standard Loads Max 

current 
Resolu-
tion 

Accu- 
racy 

15295 Abet Universal Load, 
max. cell capacitance 1 mF 

15 A 100 pA 40 nA 

NIDAQ/Kepco load 10 A 3µA 88µA 

NIDAQ/Kepco load 40 A 12µA 350 µA 

Keithley 2401 (and 2400) 1 A 50 pA 300 pA 

Keithley 2420 3 A 500 pA 700 pA 

Keithley 2440 5 A 500 pA 700 pA 

Keithley 2601B 3 A 100 fA 100 pA 

Keithley 2601B, 50 µF 
max. high cap. mode 

3A 1 pA 500 pA 

Keithley 2635B 1.5 A 1 fA 120 fA 

Keithley 2635B, 50 µF 
max. high cap. mode 

1.5 A 1 pA 400 pA 

 

All specifications subject to change without notice.  

 Solar Simulator 
 

 Electronic load   
 

 Vacuum chuck 

 Contact probes 

 Data acquisition and analysis 
software 
 

 Reference cell 

 Temperature monitoring or control 

 Dark enclosure 

 Alignment microscope 
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PV IV system chucks and accessories  
 

 
 
Abet Technologies 11018A Sun 3000 Solar Simulator with a 15514 
Dark Enclosure with 15448 Slide assembly, 15510 Vacuum Chuck ,  
15511 Micromanipulator base,  two 15250 Micromanipulators, 15552 
Stereo Zoom Microscope, and a PC with Tracer™ PV IV software  
 

Multiple device cell test stations 
Sandbox designs, placing a variety of test devices on a 
single substrate, are often used to cut the cost and speed 
development efforts. Abet Technologies developed a number 
of test arrangements to work with such devices. Here we 
show two of those. 
 
The 15510 station uses modified chip testing clips to contact 
device electrodes located on 2.54 mm centers. In this system 
14-contact clips (7 positions, top and bottom) are used. The 
signals can be selected manually or a 15277 Multiplexer, with 
64 relays, 1A capacity, can be used to speed up test 
�S�U�R�F�H�G�X�U�H�V���X�Q�G�H�U���7�U�D�F�H�U�Œ���V�R�I�W�Z�D�U�H���F�R�Q�W�U�R�O�� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
15510 station with 15277 Multiplexer  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The 15545 back contact station has adjustable contacts for 
up to three devices and one common contact. A three 
position toggle switch allows selection of the DUT. Up to 
25x25 mm cells accommodated. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
15545 Back contact, three device cells test station 

 Vacuum chucks with zones for standard 
and custom cell sizes, 3 mm to 300 mm 

 

 Four wire test methodology standard  
 

 Top-bottom, top-top, and bottom-bottom 
contact geometries accommodated  

 

 Electrical contacts: spring loaded bus bars, 
micromanipulators and custom base pads 

 

 Bus bar and micromanipulator options 
easily field switchable 

 

 Dark enclosures 
 

 Glove box compatible models 
 

 Multi-cell devices accommodating models 
 

 Top, side or bottom illuminated models 
 

 Wide temperature range cooling/heating 
 

 Basic models can be field modified for 
temperature control 

 

 Calibrated temperature monitoring 
 

 Attenuator for Bowden method of Rs 
determination included in most models 

 

 All tools and components for normal use 
and maintenance included 
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