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Programmable Point Probe Noise Measur ing System 
     
APPLICATIONS 

Wafer-level, Guarded Point Contact Measurements for 
 �  Static Characterization 

�  Low Frequency Noise Characterization 
 of  2- or 3-terminal devices 

 
3PNMS is 
Self-contained, turn-key, system  

�   for PC-environment, with no external electronics 
�   Virtual-Instrument controlled 
�   Cost-effective 
 

3PNMS OPERATION 
Involves the biasing and the current measurements by 
means of a  
�  Programmable Biasing Amplifier (PBA) 
(Patented [1], manufactured by Synergie-Concept SARL) 
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Figure 1. The 3PNMS shown in a configuration for measurements on transistors, enclosed 
here in HP16058 Test Fixture. Standard triax leads are used for connecting the PBA  (center, 
next to the battery pack) with  the DUT assembly. The latter can be a probe station for wafer-
level measurements, or some other special purpose system (such as a cryostat).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     Figure 2. The 3PNMS used with a manual a probe station for wafer-level measurements 
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The Programmable Biasing Amplifier 
 

The Programmable Biasing Amplifier, PBA, is a current-
to-voltage converter, featuring the computer-controlled gain 
and computer-controlled input biasing. These two functions 
are adequate for developing programs for automatic or 
keyboard-controlled LFN measurements on various 
electronics devices. The simplicity of this novel instrument 
makes the data taking and storage processes not only easier 
and faster, but also extremely flexible, as the user can write his 
own programs or modify them according to his needs. As the 
PBA output signal is sufficiently strong to be processed by the 
standard PC instrumentation, no additional electronics is 
required for the basic static and noise characterization 
routines. The use of the PC instrumentation has also 
significantly contributed to the reduction of the system’s cost. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.  The PBA2, two-input programmable biasing amplifier, (left) shown with its battery 
pack. Inputs 1 and 2 are connected by triaxial cables to a DUT enclosure (see Fig 1). The 
cables for remote control of the PBA are connected in the front panel (visible) and the back. 
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The NOISYS software 
 

The 3PNMS is supplied with the NOISYS software 
package (Lab View environment) for a manual or automatic 
acquisition of static and/or noise characteristics on 2- or 3-
terminal devices (diodes and resistors, or transistors, resp.).  
 
 

 
Figure 4. PBA.2 Controls Panel, a virtual instrument of the NOISYS program for static and 
noise measurements for a MOSFET. Bottom part is for the inputting the storage information.  
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Figure 4 shows a virtual PBA.2 instrument panel in a 
configuration used for 3-terminal devices (here a MOSFET). 
The PBA.2 is a compact version of PBA for transistor 
measurements, where two terminals are biased, but a single 
current is measured. In the configuration designed for the 
MOSFETs, the program provides a drain current reading at a 
set drain polarization with a step-by-step gate bias variation. 
The central part of the PBA.2 controls panel shows a 
schematic diagram of the amplifier, with variables’  definitions 
for the selected application.  It also shows how the DUT 
terminal bias and guard potentials are applied and how the 
current is measured.  As seen, the current amplifier feedback 
resistors determine the system DC gain (103 –108 V/A). The 
AC signal is additionally amplified.  The data storage controls 
are seen at the bottom of the panel. 

The user is offered 6 different connection possibilities, 
for resistors (or diodes) and the field-effect or bipolar 
transistors, in typical configurations.  Automatic “Static”  
(only) or “Static and Noise”  (combined) measurement modes 
can be selected from the PBA.2 controls screen. If the manual 
polarization is used, the PSD data can be taken by activating 
the “Dynamic spectrum analyzer”  routine from the “Single-
shot operation mode”  window. 

  
TABLE I  

SOME CHARACTERISTICS 
OF THE PROGRAMMABLE BIASING AMPIFIER, PBA  

 
Range [V/A] 

logGAC/logGDC   
Mean output 

voltage 

amplitude   
[µVrms/ÖÖÖÖHz] 

Input referred PSD 
amplitude  

 [pArm/ÖÖÖÖHz] 

Pass band  
fmax  [kHz] 

8/7 6.5 0.065 35 
7/6 4.5 0.45 60 
6/5 4.0 4 >100 
5/4 2.5 25 >100 
4/3 2.5 250 >100 
3/2 2.5 2500 >100 
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Table 1 lists the mean noise amplitude at the output and 

the input-referred system noise amplitude together with the cut 
– off frequency values of the 3PNMS, at various measuring 
ranges. The system can furnish currents of a few tens of mili-
amperes. 
 

 
Figure 5. Static Characteristics panel showing I(V) plot of an nMOS in log-log 

coordinates. Data measurement setting and controls windows are visible at the top.    

 
Figures 5 and 6 show the Static and Noise characteristics 

panels with typical data displays. In the automatic 
measurement mode, the spectra are taken at each point of the 
I(V) characteristics. 
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Figure 6. Noise measurements panel showing the last of the 32 chronograms of the 

signal displayed in the upper window and the averaged spectrum of the PSD spectrum at the 
bottom.  The spectrum corresponds to the last point of the I(V) characteristics shown in Fig. 
5. 
 
 

The system noise measurements can be calibrated in absolute 
terms, as discussed in ref. [2].  The latter also provides some 
examples of the data analysis for extracting the interface 
surface trap density in MOSFETs. 
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