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Figure 2. Example of a powerful, dedicated system for electrical characterization

of nano and semiconductor devices and advanced materials. (Graphic courtesy of
Klaindielt Nannterhnile
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Figure 1. Typical thermocouple scenario. Cu-Si interface where one terminal is W E -04 02 00 0.2 0.4
one device on wafer and the second terminal is at the substrate connection to a — Bias Voltage (V)
conductive base.

Courtesy of Mark Reed Research Group, Yale University

& H Z= s.Nanotechnology Measurement Handbook

Figure 3. I-V curve for a molecular diode at room temperature [3].
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Table 2-1. Common impedance measurement methods

Advantages Disadvantages Applicable Keysight measurement Common
frequency range instruments applications
Bridge — High accuracy (0.1% typ.) — Needs to be manually DC to 300 MHz None Standard lab
method — Wide frequency coverage balanced
by using different types of - Narrow frequency
bridges coverage with a single
— Low cost instrument
Resonant — Good Q accuracy up to — Needs to be tuned to 10kHz to 70 MHz None High Q device
method high Q resonance measuremeant
— Low impedance
measurement accuracy
|-V — Grounded device — Operating frequency range 10 kHz to 100 None Grounded
method measurement is limited by transformer ~ MHz device
— Suitable to probe-type test used in probe measurement
needs
REI-V — High accuracy (1% typ) — Operating frequency range 1 MHzto3 GHz =~ E4891B, E4982A RF component
method and wide impedance range is limited by transformer measurement
at high frequencies used in test head
Network - Wide frequency coverage - Recalibration required b Hz and above EBOB1B-3Lx/005 RF component
analysis from LF to RF when the measurement PNA/ENASPXI-VNA/ measurement
method — (ood accuracy when the frequency is changed FieldFox (Z-conversion
unknown impedance is — Narrow impedance only)
close to characterisitic measurement range
impedence
Auto- — Wide frequency coverage — High frequencyrangenot 20 Hzto 120 MHz  E4980A/AL Generic
balancing from LF to HF available E4OBTA component
bridge — High accuracy over a wide E40004 measurement
method impedance measurement
range N &K E4990A/42041A 1. Grounded
— Grounded device . . E4000A/4204241 device
measurement KeySIth TeCh n0|og|es Mmeasremant

Impedance Measurement Handbook
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