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Fig. 2 Block diagram of pitch measurement system by X-ray interferometer and STM
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Fig. 4 Structure of the applied master
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Fig. 5 Output signal of STM

and X-ray interferometer

Table 1 Measured data of SPM master pitch /nm

M aster pitch
M easured value
1 2 3 4 5
X, 298. 146 309. 068 296. 428 302.769 305. 838
X 297. 657 308. 383 297.742 304. 832 304. 667
X 298. 592 307. 072 298. 888 304. 832 304. 128
X 297. 146 308. 304 297.874 303. 769 306. 285
Xs 296. 256 309. 120 296. 064 305. 184 304. 800
M ean 297. 359 308. 389 297. 399 304. 277 305. 143
Standard deviation 0.76 0. 74 1.0 0. 89 0.79
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Abstract X-ray interferometer, which takes silicon lattice spacing as length unit,
can realize subnanometer displacement measurement. A scheme of pitch measure—
ment of scanning probe microscope (SPM) master is presented by using silicon lattice
scale and combining X-ray interferometer and scanning tunneling microscope
(STM). The experimental results proved its feasibility.

Key words X-ray interferometr, nanometer measurement, scanning probe micro—
scope transfer standard, scanning tunneling microscope



