
Latest Advancements 
in Semiconductor 
Parameter Analyzers



INSTRUMENT CONFIGURATION
4200A - SCS at a glance

• Up to 9 Source Measure Units
• Up to 4 dual-channel Pulse and 

Measure units
• Capacitance Voltage Unit
• GNDU

• Touch-screen display
• USB3 and USB2 ports (keyboards, 

mouse, storage...)



GENERAL VIEW
Instrument block diagram
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PHASE CHANGE MEMORY TEST BENCH
Test Case Example

Pulse Generation:
• Arbitrary Waveform Generator
• Variable Attenuator
• Amplifier

Pulse Measurement:
• Oscilloscope
• Voltage and current probes



HOW THE PARAMETER ANALYZER CAN HELP
Test Challenges and Solutions

Value PropositionTest Need

All instruments visually configurable in one pageConfigure multiple instrument and related
parameters

Fully handled by Clarius softwareMultiple Instruments Synchronization and Trigger

Fully handled by Clarius softwareRetrieve measurements data in both graphical and 
tabular formats

Fully handled by Clarius software (customizable with 
Formulator)

Extract device parameters report from 
measurements



IV 
Characterization 
and SMUs



CONFIGURE THE TESTS
IV Characterization and Parameters extraction



CONFIGURE TESTS
IV Characterization and Parameters extraction



ANALYZE THE RESULTS
IV Characterization and Parameters extraction



THE NEW 4201-SMU AND 4211-SMU
Source Meter Units



THE NEW 4201-SMU AND 4211-SMU
Source Meter Units



CV Measurements



CVU Measurement Overview
Measures AC impedance (ZDUT) of the DUT by 
sourcing an AC voltage across the device and 
measuring the resulting AC current and phase.

The time-domain AC values are processed into 
the frequency-domain to produce the phasor 
form of the impedance.

The capacitive impedance (and conductance) 
are calculated based on the measured AC 
impedance and the phase. 

The capacitance is calculated from the 
impedance and the test frequency:

𝐶஽௎் =
𝐼஽௎்
2𝜋𝑓𝑉௔௖



CVU Measurement Overview



CVU Open Compensation
C-V MEASUREMENTS ON A MOSFET

Without Compensation

With Compensation

The difference between the 
two curves is about 0.23 pF.



4215-CVU vs 4210-CVU
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4210-CVU4215-CVUFeature

3710,000Discreet Frequencies

LinearLinear, log, listFrequency Sweeps

10 mV to 100 mV rms10 mV to 1V rmsAC Drive Voltage

yesyesNew filter settings

yesyesCan be used with all 
Library tests?

yes, except log sweepyesCan be used with new CVU 
user library?

yesyesY, admittance



The Clarius 
Software



Clarius+ Software Suite
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4200A-SCS SOFTWARE APPLICATIONS INCLUDED WITH SYSTEM

KCon – Keithley Configuration 
Utility

Learning Center contains 
manuals, white papers, 
applications notes, release notes, 
videos and other related literature

Clarius – Keithley Interactive 
Test Environment

KPulse – Keithley Pulse

KXCI – Keithley External Control 
Interface

KULT – Keithley User Library 
Tool 



Clarius+ Software Suite



Clarius+ Software Suite



Clarius+ Software Suite



Contact Information

enrico.citti@tektronix.com
andrea.vinci@tektronix.com



Question time



SWITCHING AMONG DC – CV - PULSED
Connecting to probers



SWITCHING AMONG DC – CV - HVCV
Connecting to probers


