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C. Outline
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* MOSFET dc characterization setup
¢ The Test Circuit
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* Experimental Results
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S Introduction
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MOSFET DC CHARACTERIZATION SETUP

¢ Test Chip: N and PMQOS arrays of identical test transistors =

*

DC statistical characterization; many geometries and bias
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g ot The Test Circuit

e fabricated in:

INTEGRADOS
STESHESII® ™ |17

Cyf
=

= TSMC 0.35 (4 = 0.25um)
= TSMC 0.18 (1 = 0.10um)
e geometries:
wscaled W: 34, 124 and 48/
wscaled L: 2A, 8/ and 324
9 NMOQOS and 9 PMQOS arrays
36 pairs of identical transistors/ array
differential pooling measurement
inversion-level biasing
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81-bit serial-programmable shift-register
(selection switches control)

e 28-pad 1.5 mm square chip O NMOS and PMOS test arrays
O drain switches + 36-bit register

O reference switches + reference transistors [ gate switches + 36-bit register
+ 9-bit register Q 81-bit programming data path
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. Our Mismatch Model

INTEGRADOS

Using ACM model, drain current mismatch can be written as
2

G 1 N . 1 1+i « _ ! nc'
7= o 1ol e | = NG
Iy, WL| N Lr—1, 1+ L, SQ q g
oV . effective number of impurities per unit area, in the depletion region

=4 ,,: accounts for variations in the specific current (Is, = %2uC’, ng?)

«N*: number of carriers per unit area, in the inversion region, at pinch-off

This expression relates mismatch to:
mbias, through source and drain inversion levels (i, i)
mdevice geometry (W, L) 2

stechnology (Noi, 4;5,, N*) Ay = g,z N, ;5 Ay =4

From ACM long channel model
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5 =4 Experimental Results — TSMC 0.35
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NMOS W=3um L=2pum PMOS

Circles: test chip measurements
Solid lines: our mismatch model
.. forward inversion level
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-y Conclusions

INTEGRADOS

* “Low cost” test setup for statistical MOSFET
measurement was presented

* Force-sense stimuli Increase accuracy
(reduction of signal path effects)

+ “Average over (2) measurement units”
technique reduces errors due to instrument
mismatch

¢ On-chip switching allowed us to measure
more than a thousand transistors using a
reduced number of connection pads
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