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Abstract

This report is the supplement to the NIST Special Publication entitled ^'‘Semiconductor

Measurement Technology: Design and Testing Guides for the CMOS and Lateral Bipolar-

on-SOI Test Library.” This supplement contains the complete set of figures from the above-

mentioned document with the test structures provided in color for easier interpretation.
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Introduction

This report is the supplement to the design and testing guide [l] for the test library from

which test chip NIST8 and test wafer NIST9 were derived. (This supplement contains

the complete color set of figures from the NIST Special Publication.) The test library,

NIST8, and NIST9 were designed for process monitoring and device parameter extraction

to evaluate and compare CMOS (Complementary Metal-Oxide-Semiconductor) test struc-

tures, including devices and circuits, fabricated on both bulk silicon and SOI (Silicon-on-

Insulator), specifically SIMOX (Separation by the IMplantation of OXygen), wafers. The
test library consists of both CMOS-on-SOI and lateral bipolar-on-SOI modules. From it,

20 modules were assembled to create the CMOS test chip NIST8 that was fabricated using

a standard bulk CMOS foundry through the MOSIS [2] service. Also, the SOI/SIMOX test

wafer NIST9 was assembled from modules contained in this test library. NIST9 contains

approximately 1000 modtdes, and 14 processing masks are used to realize depletion-mode

MOSFETs (Metal-Oxide-Semiconductor Field-Effect Transistors), lateral bipolar devices.
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and CMOS MOSFETs with source-to-channel ties. The SOI/SIMOX “technology file”

used with the CAD graphic layout editor Magic* [3] was modified to include the layers

necessary to realize these 14 masks.

From the test library, a variety of modules can be assembled to create a new test chip or

test wafer, or the modules can be used as “drop-in’s.” The NIST Special Publication [l]

explains the philosophy behind the module sizes, dimensions, placements, nomenclature,

architecture, and so forth. Each one of the modules described is designed to facilitate

packaging.

NIST8 is the CMOS test chip that was assembled from 20 modules in the test library. It

is a CMOS-on-SOI design converted to a CMOS on bulk silicon design via the technology

file.

The SOI/SIMOX test wafer, NIST9, is also described in the NIST Special Publication. It

describes its formation, organization, and the test structures that were included from the

test library. The processing modules which include the alignment marks were strategically

placed to ease the task of mask alignment. To study parameter variations across NIST9
a test module was designed and placed such that comprehensive data can be obtained for

process evaluation.

For information on obtaining the test library, NIST8, NIST9, and the SOI/SIMOX tech-

nology file, please contact:

J. C. Marshall

NIST, Bldg. 225, Room B-360

Gaithersburg, MD USA 20899

Telephone: 1-301-975-2049

Email: marshall@sed.eeel.nist.gov

This author cein also be contacted for the NIST Special Publication of which this is the

color supplement.
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Figure 3. P-channel MOSFET found in the test library, NIST8, and NIST9.
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Figure 4. iV-channel MOSFET found in the test library, NIST8, and NIST9.
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Figure 5. Minimum-sized n-channel MOSFET found in the test library, NIST8, and NIST9.
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Figure 6. Circular n-channel MOSFET found in the test library, NIST8, and NIST9.
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Figure 7. Circular n-channel MOSFET with no channel contact found in the test library,

NIST8, and NIST9.
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Figure 8. H-gate MOSFET found in the test library, NIST8, and NIST9.

11





Figure 9. Italic H-gate MOSFET found in the test library, NIST8, and NIST9.
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Figure 10. T-gate MOSFET found in the test library, NIST8, and NIST9.
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Figure 11. H-gate MOSFET with source-to-channel tie found in the test library, NIST8,

and NIST9,

14





Figure 12. T-gate MOSFET with source-to-channel tie found in the test library, NIST8

and NIST9.
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Figure 13. iV^channel MOSFET with source-to-channel tie found in the test library and

NIST9.
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Figure 14. iV-channel depletion-mode MOSFET found in the test library and NIST9.
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Figure 15. First bipolar design [npn] on NIST9 with the base contact beside the emitter

and with a full implant.
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Figure 16. Second bipolar design [npri) on NIST9 with the base contact beside the emitter

and with a half implant.
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Figure 17. Third bipolar design (npn) on NIST9 with the base contact below the gate

and with a full implant.
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Figure 18. Fourth bipolar design [npn) on NIST9 with the base contact below the gate

and with a half implant.
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Figure 19. Fifth bipolar design [npn) on NIST9 with an n-channel MOSFET gate

connected to its base.
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Figure 20. Cell structure of the test library with module count.





Figure 21. Module spacings used in the test library, NIST8, and NIST9.
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Figure 22. Cell structure of NIST8.
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Figure 23. Subcell structure of NIST8.
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Figure 24. CMOS Test Chip, NIST8.
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Figure 30. Cell structure of the SOI/SIMOX test wafer NIST9.
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Figure 34. OH breath analyzer.
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