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» Today’s semiconductor device designs
require better measurement accuracy

* New measurement methods and
instrumentation are used but difficult and
complex to implement at wafer-level

Motivation

— Shrinking dimensions
— Decreasing voltage and current
— Higher operating frequencies
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asurement Integration Definition:

1. Complex knowledge of all available instruments
2. Optimal instrument peripherals: shielding, cables, software drivers
3. Links to modeling, simulation and analysis software
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-V Measurements

« ASU/Pre-Amp integrated into probe system
« Minimized cable length

Conventional Setup

Outside with Triax Arm.
PreAmp Outside Cable Vibration
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C-V/Pulsed I-V/NBTI Measurements
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Ground-Switch Unit and Remote Sense Unit integrated into shielded probe system

Cable lengths reduced and/or optimized
NBTI Setup with optimized cable: length 180mm, capacitance 15 pF
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Advanced |-V Method with Agilent 4294A

~26% improvement up to 110 MHz

« Low-Noise Amplifier integrated into system
« Cables designed without additional adapters
« Efficient common grounding concept implemented at probes
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« Cable lengths reduced for better measurement dynamic
« Dedicated, wafer-level calibration method: LRM+

S-Parameter Measurements up to 110 GHz
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measurements : short, load, thru

PNA 110 GHz system, input power : -17 dBm
reference plane : 1 mm cable output
standards : Agilent 1 mm coaxial cal kit
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Conclusion

in device characterization and reliability test
— Measure down to test equipment’s resolution
— Shorter cables lower overall system error

— Complex measurements

 Higher accuracy for more efficient model

extraction to reduce design iterations

* An integrated approach increases accuracy
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