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4200-CVU Integrated C‑V Option for 
the Model 4200-SCS

The Model 4200-CVU Integrated C-V Option is the latest addition to Keithley’s growing line of 
optional integrated test solutions for the Model 4200 Semiconductor Characterization System. This 
new instrument integrates directly into one of the Model 4200’s instrument slots, allowing users to 
integrate capacitance and conductance measurement capabilities into their already powerful paramet-
ric analyzers. With the introduction of the 4200-CVU, the Model 4200-SCS now offers semiconductor 
test users the flexibility to create a solution that integrates DC, pulse, and C-V testing capabilities, all 
in the same space-saving chassis and in one integrated test environment. The newest version of the 
system’s software, Keithley Test Environment Interactive (KTEI, version 7.0), supports the new C‑V 
instrument fully, allowing Model 4200-SCS users to make C-V measurements as easily as they make 
DC measurements. The Model 4200-CVU is supplied with the broadest C‑V test and analysis library 
available in any commercial C-V measurement solution.

A variety of standard C‑V tests designed to be ready to run right out of the box are included with the 
instrument. Sample data from actual devices and user-customizable source code are also provided to 
help users tailor their tests to their specific test requirements. The extensive suite of C‑V sample tests 
and parameter extraction formulas bundled with the 4200-CVU give users working in semiconductor 
technology development, process development, and reliability labs the tools they need to work more 
productively. Bundled sample tests include:

•	 Standard C‑V sweeps for generic MOSFETs, diodes, and capacitors.

•	 MOScap: Measures C‑V on a MOS capacitor. Extracted parameters include oxide capacitance, oxide 
thickness, doping density, depletion depth, Debye length, flatband capacitance, flatband voltage, 
bulk potential, threshold voltage, metal-semiconductor work function difference, and effective 
oxide charge.

•	 MOSFET: Makes a C‑V sweep on a MOSFET device. Extracted/calculated parameters include oxide 
thickness, oxide capacitance, flatband capacitance, flatband voltage, threshold voltage, and doping 
concentration as a function of depletion depth.

•	 Lifetime: Determines generation velocity and lifetime testing (Zerbst plot) of MOS capacitors.

•	 Mobile Ion: Determines mobile charge using bias-temperature stress method. Extracts flatband 
voltage. Includes built-in control of a hot chuck to test a sample at room temperature, then when 
heated, then at room temperature to determine flatband shift.

•	 Integrated C-V meter for 
the 4200-SCS chassis 
for capacitance (C) and 
conductance (G) measurements

•	 C-V measurement and 
parameter extraction 
capabilities are fully integrated 
into the latest system software 
release

•	 Extensive C-V test library and 
parameter extractions included

•	 Eliminates the need for external 
GPIB-based C-V instrumentation

•	 Integrated design simplifies 
device and materials 
characterization

•	 Configure linear or custom 
sweeps with up to 4096 data 
points

•	 Multi-frequency test signal 
flexibility from 10kHz to 10MHz

•	 Available with new 4200-SCS 
systems or as upgrades to 
existing ones

•	 Optional accessory kit 
for connection to popular  
analytical probers

NEW
October, 2007
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4200-CVU Integrated C‑V Option for 
the Model 4200-SCS

•	 Capacitor: Performs both a C‑V sweep and a C‑f sweep on a Metal‑Insulator‑Metal (MIM) capacitor, 
and calculates standard deviation.

•	 PNjunction: Measures the capacitance of a p-n junction or Schottky diode as a function of the DC 
bias voltage across the device.

•	 Photo Voltaic cell: Measures both forward and reverse biased DC characteristics of an illuminated 
solar cell and extracts parameters such as maximum power, max current, max voltage, short-cir-
cuit current, open-circuit voltage, and efficiency. Also performs characteristic C‑V and C‑f sweeps.

•	 BJT: Measures capacitance (at 0V bias) between terminals, including Cbe, Cbc, and Cec.

•	 I‑V/C‑V switch: Demonstrates using DC SMUs, CVU, and 707A/708A (switch matrix) in one project. 
Switches back and forth between DC and C‑V tests and connections to the DUT.

•	 Interconnect Capacitance: Measures C‑V of small interconnect capacitance on wafer.

•	 Nanowire: Makes C‑V sweep on a two-terminal nanowire device.

•	 Flash: Performs C‑V measurements on a typical floating gate Flash memory device.

The Model 4200-CVU can be configured into the system when ordering a new Model 4200-SCS, or 
added as an upgrade to any existing 4200 system (requires a return to a Keithley Service Facility).

To assure Model 4200-SCS customers of the ongoing viability of their systems, Keithley has continu-
ally enhanced the system’s hardware and software ever since its introduction. This ongoing commit-
ment assures them of a cost-effective system upgrade path to address new testing needs as they arise. 
That upgrade path ensures Model 4200-SCS users will never have to buy a new parametric analyzer 
because the old one is obsolete. The Model 4200-SCS can keep up with the industry’s changing test 
needs—making our customers’ capital investment stretch further and improving ROI.

Ordering Information
4200-CVU 

4200 Capacitance 
Voltage Unit

4200-CVU-PROBER-KIT 
Prober Accessory 
Kit for 4200-CVU

4200-CVU-UPGRADE 
4200-CVU Card and 
Upgrade for existing 
4200-SCS systems

4200-CVU-1Y-EW 
1 year of return to factory 
repairs of the 4200-CVU. 
Before and after data 
reports compliant with 
ANSI/NCSL Z540-1. Must 
be purchased with 4200-
1Y-EW and 4200-CAL.

4200-CVU-3Y-EW 
1-year factory warranty on 
the 4200-CVU extended to 3 
years from date of shipment. 
Includes calibration and 
return shipping. Requires 
purchase of 4200-3Y-EW.

4200-CVU-5Y-EW 
1-year factory warranty on 
the 4200-CVU extended to 5 
years from date of shipment. 
Includes calibration and 
return shipping. Requires 
purchase of 4200-5Y-EW.

4200-CVU-3Y-CAL 
3 calibrations / 3 years of 
calibrated operation of 
the 4200-CVU. Requires 
purchase of 4200-3Y-CAL

4200-CVU-5Y-CAL 
5 calibrations / 5 years of 
calibrated operation of 
the 4200-CVU. Requires 
purchase of 4200-5Y-CAL

The 4200-CVU C-V instrument integrates directly into one of the Model 4200-SCS’s instrument 
slots.
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4200-CVU Integrated C‑V Option for 
the Model 4200-SCS
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Model 4200-CVU Specifications

Measurement Functions
Measurement parameters: Cp-G, Cp-D, Cs-Rs, Cs-D, R-jX, Z-theta.

Ranging: Auto and fixed.

Measurement terminal configuration: Four-terminal pair.

Connector type: Four SMA (female) connectors.

Cable length: 0m, 1.5m, or 3m selectable.

Integration time: FAST, NORMAL, QUIET, and CUSTOM.

Test Signal
Frequency range: 10kHz to 10MHz.

Minimum resolution: 10kHz, 100kHz, 1MHz depending on frequency range.

Source Frequency Accuracy: ±0.1%.

Signal output level Range: 10mV rms to 100mV rms.

Resolution: 1mV rms.

Accuracy: ±(10.0% + 1mV rms) unloaded (at rear panel).

Output impedance: 100Ω, typical.

DC Bias Function
DC voltage bias Range: ±30V.

Resolution: 1.0mV.

Accuracy: ±(0.5% + 5.0mV) unloaded.

Maximum DC Current: 10mA.

Sweep Characteristics
Available sweep parameters: DC bias voltage, frequency.

Sweep type: Linear, Custom.

Sweep direction: Up sweep, Down sweep.

Number of measurement points: 4096 points.

Additional Capabilities
UTM (User Test Modules) supported via LTPLIB low-level commands.

KXCI (Keithley External Command Interface), GPIB, and LAN control (supported via UTM calls).

Measurement Accuracy
Example of C/G Measurement Accuracy

Frequency
Measured  

Capacitance C Accuracy 1 G Accuracy 1, 2

	 10	MHz 1 pF ± 0.61% ± 192 ns
	 10	MHz 10 pF ± 0.32% ± 990 ns
	 10	MHz 100 pF ± 0.29% ± 9 µs
	 10	MHz 1 nF ± 0.50% ± 99 µs
	 1	MHz 1 pF ± 0.20% ± 13 ns
	 1	MHz 10 pF ± 0.11% ± 68 ns
	 1	MHz 100 pF ± 0.10% ± 620 ns
	 1	MHz 1 nF ± 0.10% ± 7 µs
	 100	 kHz 10 pF ± 0.18% ± 11 ns
	 100	 kHz 100 pF ± 0.11% ± 66 ns
	 100	 kHz 1 nF ± 0.10% ± 619 ns
	 100	 kHz 10 nF3 ± 0.10% ± 7 µs
	 10	 kHz 100 pF ± 0.18% ± 11 ns
	 10	 kHz 1 nF ± 0.11% ± 66 ns
	 10	 kHz 10 nF3 ± 0.10% ± 619 ns
	 10	 kHz 100 nF3 ± 0.10% ± 7 µs

1.	 The capacitance and conductance measurement accuracy is specified under the following conditions: DX < 0.1
2.	 Conductance Accuracy is specified as capacitance leakage into conductance
3.	 These accuracies are nominal and not traceable
Integration time: QUIET.
Test signal level: 30 mVrms
At the rear panel of the 4200-CVU

Supplemental Cable Specification
4200-CVU typical Z and C accuracy with 1.5m cables (supplemental)

10 kHz 100 kHz 1 MHz 10 MHz
1 pF ± 8.38% ± 1.05% ± 0.43% ± 0.9%
10 pF ± 0.94% ± 0.21% ± 0.18% ± 0.5%
100 pF ± 0.2% ± 0.13% ± 0.15% ± 0.46%
1000 pF ± 0.13% ± 0.12% ± 0.16% ± 0.5%
10 nF ± 0.12% ± 0.13% ± 0.25% ± 0.95%
100 nF ± 0.13% ± 0.22% ± 1.14% ± 5.42%

4200-CVU typical Z and C accuracy with 3m cables (supplemental)
10 kHz 100 kHz 1 MHz 10 MHz

1 pF ± 8.5% ± 1.17% ± 0.57% ± 1.11%
10 pF ± 0.96% ± 0.23% ± 0.21% ± 0.61%
100 pF ± 0.2% ± 0.13% ± 0.17% ± 0.56%
1000 pF ± 0.13% ± 0.12% ± 0.18% ± 0.6%
10 nF ± 0.12% ± 0.13% ± 0.27% ± 1.05%
100 nF ± 0.13% ± 0.22% ± 1.16% ± 5.52%
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4200-CVU Integrated C‑V Option for 
the Model 4200-SCS

Specifications are subject to change without notice.
All Keithley trademarks and trade names are the property of Keithley Instruments, Inc. 
All other trademarks and trade names are the property of their respective companies.
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