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SEMICONDUCTOR

The Keithley 590 CV Analyzer measures capaci-
tance versus voltage (C-V) and capacitance versus

time (C-t) characteristics of semiconductor
devices. Unlike other capacitance measurement
instruments, the 590 has been tailored to the

requirements of semiconductor device testing.

High frequency (100kHz or IMHz) CV measure-
ments are commonly applied to test p-n or schot-
tky junction and Metal-Insulator-Semiconductor

100kHz, 1MHz, or 100kHz/1MHz test
frequencies

Measures capacitance (10fF-20nF)
and conductance (0.1nS-1uS)

Internal correction for errors due to
cables, connections, and switching
paths

Built-in test setup and correction
value storage, analysis, and plotter
control to minimize computer
programming

590/100k
100kHz C-V Analyzer with
IEEE-488 Interface

590/1M
1MHz C-V Analyzer with
IEEE-488 Interface

590/100k/1M
100kHz/1MHz C-V Analyzer
with IEEE-488 Interface

590/100k/4
100kHz C-V Analyzer with
Calibrated 5904 Adapter
and IEEE-488 Interface

590/100k/1M/4
100kHz/1mHz C-V
Analyzer with Calibrated
5904 Adapter and IEEE-
488 Interface

This product is available with
an Extended Warranty.

Two Model 7051-5 BNC Inter-
connect Cables, 1.5m (5 ft)

1.888.KEITHLEY wus.ony

www.keithley.com

(MIS) devices for device characterization and
process control. CV results are highly correlated
with performance parameters of functional devices

such as FETs, memory cells, CCDs, and isolation
structures.

Specifically, the Model 590 provides:

* 0.1fF sensitivity to test small devices.
* Ranges up to 20nF (at 100kHz, using 5904 adapter) to test large, leaky, or forward biased devices.
* Test signal voltage of 15mV rms.

* Choice of IMHz frequency for compliance with existing test standards or 100kHz for improved resolu-
tion, range, and accuracy.

* Selectable measurement rate (1 to 1000 readings per second) and filter to optimize speed/resolution
trade-offs.

* Sophisticated correction for transmission line errors due to device connections.

* Built-in test setup and correction value storage, analysis, and plotter control to minimize computer
programming.

Measure C-V and C-t, Not Just Capacitance

CV and C-t data are used to determine important characteristics such as semiconductor doping profiles,

threshold voltage, oxide characteristics, mobile ion density, interface trap density, and minority carrier life-

time. The internal voltage source can supply up to 50mA from —20V to 20V with 5mV resolution in the

waveforms CV and C-t measurements require: DC, Stair, Dual Stair, and Pulse. Up to 200V can be sup-

plied and monitored using an external source. Rear panel BNC trigger connectors can be used to coordi-

nate timing with external sources such as the Keithley Model 230.

Excellent Sensitivity and Measurement Range

The excellent sensitivity (0.1fF and 0.1nS) and measurement range (20nF and 20mS) of the Model 590
meet test requirements of demanding applications such as characterization of very small, very large, leaky,
or forward biased devices.

The Model 590 is available with test frequencies of IMHz (590/1MHz) or 100kHz (590/100k). The dual fre-
quency Model 590/100k/1M provides the flexibility to select the required measurement frequency at the
time of measurement.

All three 590 models use a 15mV rms test signal. Testing semiconductor devices with larger test signals
can cause curve shape distortion and loss of detail.

A IMHz test frequency is traditionally specified in C-V test procedures requiring “high-frequency” device
characteristics. In many cases 100kHz C-V measurements are replacing 1IMHz as the standard, offering
better accuracy (0.12% vs. 0.29%) and reduced errors due to cabling or device series resistance.
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590 CV Analyzer

Verify Accuracy to the DUT FIGURE 1: Model 590 Block Diagram
The Model 590 achieves its specified measurement accuracy
despite the effects of the cables and switching between the C-V puT
instrument and the device-under-test (DUT). The Model 590 offers l—[l]—l
ZERO to suppress “probes up” offsets as well as sophisticated
compensation for device connections. Output o Input
By measuring the precise values of calibration capacitors connect- >
ed through the measurement pathway, the Model 590 adjusts its STWOr:’hase »
. . PRt . nchronou
display and bus readings to compensate for transmission line 100kHz or IMHz 2 Al g
errors. Only the linearity, not the characteristic impedance, of the ? ‘ ‘ Sine Wave 00° 7]
2-port connection system is assumed. Synthesizer T
VCAPACITANCE VcoNbucTANCE -5
Up to seven sets of correction values may be stored internally, and ©
an unlimited number may be transferred through IEEE-488, to cor- (L ]
rect for each pathway in multiple pin systems. Veias =
Dual Reading Buffer with Analysis Eﬁfgf ot 5
Acquired readings are stored in the internal 450 point data buffer. - Programmable =
A second 450-point data buffer is used for data analysis or output. VerremmaL Internal DG Source =
Built-in analysis routines include Parallel/Series Model, Cy,,, C/C, ¢ -
1/C?, C,—C;, and V,—V,, (see specifications for details). Display PU Niath i
Processor
The rate at which readings are acquired and transferred into the &%
buffer is selectable to address the variety of test requirements A =
encountered in CV and permit optimization of speed/resolution IEEE-488 Bus «»
deoffs to Computer ©
tradeotts. or Plotter é’
BUFFERED RESOLUTION MEASUREMENT
READINGS (digits) RATE (rdg/s)
C 3% 488 ) )
CGV 3y 7 FIGURE 3: Model 590 Connection Correction Methods
1,
C, G,V 4% 1, 10, or 16 TYPICAL
METHOD DESCRIPTION ACCURACY COMMENTS
Minimize Computer Programming 1 Driving point (front panel or bus) 2% Cables only
Seven different complete front panel setups can be saved and 2 Rl Cmpawtivilin
recalled from the internal non-volatile memory to speed changes parameters (bus only) 1.5% complex pachs.
between setups and assure setup accuracy. For setting measure- 3 Calibration capacitor Can be used with
(bus only) 0.5% complex paths

ment parameters using [EEE-488, the Model 590’s TRANSLATOR
capability allows the user to define his own command syntax, re-
placing long command strings with simple user-defined names
such as “CV1.”

There is no need to tie up a computer to plot results either. With
the Model 590, completely labelled plots of acquired or analyzed
data can be sent to an HPGL plotter using the IEEE-488 bus. No

soft ter is needed. - (B .
software or computer is neede @3__ @) @ @ .
Rear panel analog outputs are also provided for the raw (uncor- 1 == =

rected and unanalyzed) C or G values. These analog signals can be |1 © I "" - """ "

viewed on an oscilloscope or analog plotter.

Model 590 rear panel
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