CV measurements on 90nm, die2, die5 and die7, 26th of May 2006
N = NMOS, P = PMOS

IMPORTANT: In this measurement setup the COMMON level of the 4200-SCS has been set by the virtual ground of the Agilent 4294A. This is the correct method to accomplish CV measurements. This setup was achieved by connecting the black banana plug on the backside of the 4200-SCS to the guard terminal (i.e. the outer shielding) of the UNKNOWN terminals on the 4294A. For this purpose a coaxial Y-splitter was used on one of the 4 terminals on the 4294A (creating one connection for the 4TP cable, and one connection for the 4200-SCS). An ordinary coaxial cable used between the 4294A and 4200-SCS, which was split at the end to separate the outer shielding to one plug and the inner conductor to another plug.
Measurements were accomplished with Keithley 4200-SCS as the GPIB-master.
GOAL: Measure Cgb (first with source externally biased and drain floating, and then with each drain node also successively biased externally – the latter is only for PMOS to see the effect of drain biasing), measure Cgs (with bulk externally biased and drain floating).
Drain floating!
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Drain floating!
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Drain floating!

Gate = HI, Bulk = LO, Source = SMU1bias
N_CGB_5

Die = 5

Avg = 1


PointAvg = 4


f = 100MHz

A = 20mV


Bandwidth = 5


#points = 801


Cgb


Trace A: Cp


Trace B: D


Bias ON


SMU1bias = 0.2V

N_CGB_6


Die = 5

Avg = 1


PointAvg = 4


f = 40MHz

A = 20mV


Bandwidth = 4

#points = 801


Cgb


Trace A: Cp


Trace B: D


Bias ON


SMU1bias = 0.2V

N_CGB was also measured for die7 and die6 numerous times, but the results differed to a great extent when compared to that expected from CV theory. A very large, negative capacitance was experienced at high negative Vgs – very similar to that described in various articles about “MOSFET negative capacitance effect”.

Drain floating!
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Drain floating!
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Drain floating!
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Notice that when measuring Cgs, a Vsg is actually applied. Results must therefore be mirror imaged to obtain Vgs.
Drain floating!
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Drain floating!
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Drain floating!
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Notice that when measuring Cgs, a Vsg is actually applied. Results must therefore be mirror imaged to obtain Vgs.
Drain floating!
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Drain floating!
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Drain floating!
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Gate = HI, Bulk = LO, Source = SMU1bias, Drain0 = SMU3bias
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Gate = HI, Bulk = LO, Source = SMU1bias, Drain2 = SMU3bias
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