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Operational Amplifier Noise
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All noise sources are placed on the input of an ideal operational amplifier
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Flicker Noise and Thermal Noise
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Measurement Principle
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Dimensioning

— Minimum Current Noise for a BIP Transitor with 1c=0.5uA

e = /20, =+201.6E —19 BE -7 20'4%

- The ohmic resistance on measurement node iy,,ge Must exceed

_ Ak > 500k Q
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- A Signal Analyzer has a voltage noise range of Ugy iy =1—=—=
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Noisebox Features

— Current Range: 500nA to 10mA

- Frequency Range: 1Hz to 100kHz

- Noise Levels down to 0.2 pA/sqrt(Hz)

— Measurement Devices MOS, BIP, Resistor .
— Parameter Extraction SPICE and BSIM3V3 Model %
— Rbb Extraction for BIP Transistors
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Noisebox Main Parts

— Shielded Box
— Modular Design
— Active Filtered Sources

- High Resolution Noise Amplifier

systems AG

— Controlled by PC Software

- Fully Automatic Measurements
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Noisebox Rev.3
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Noisebox Software -.ll-

- Measurement Setup
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Noisebox Measurement Rang

—_
o

i

-------------------------------------------

1S’

Measurement Lirmit fer Icenst>10HA

1MQ+flIteredPA80urce """"""""" :
~O Megsurement le[t for Iconst<10|1A o

Current Noise

0.1 1Mﬂw'th°utswweﬁ .

i 1 10 1k 1ok 1ook
frequency f [Hz]

strictly confidential copyright ©2003 austriamicrosystems AG

Noisebox resolution limits for different operation points




austriamicrosystems

MQOS Transistor
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Typical current noise of a NMOS transistor for different drain currents
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— Elimination of Outliers
-~ Smooth Measurement
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— Gain Correction
— Filter Correction
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NMOS Transistor W/L = 10um/10um

measured and smoothed
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Noise Sources for BIP Transistor

Small Signal Equivalent Circuit

Sio - 2*q*|c
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Bipolar Noise Curves
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Bipolar Transistor BCE121 A =0.8um?
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Analog Simulation Results - Ghopper Amplifier
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Conclusion

— Fast and accurate Noise Parameter Extraction for
Analog Mixed-Signal process characterisation

— Applicable for both MOS and BIP transistors

— High resolution limit

— Adaptable for noise measurements of:

JFETS

systems AG

HResPoly resistors

Systems (OPA, DAC, etc.)
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