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Research Status on Chemical Mechanical Polishing of Diamond
YUAN Song, GUO Xiao-guang, JIN Zhu-ji, KANG Ren-ke, GUO Dong-ming

(Dalian University of Technology, Dalian 116024, China)

ABSTRACT: Diamond is an important material for future technology due to its unique properties, but poor surface quality can
affect its application in high-tech fields. Therefore, it is the key for diamond applications to achieve diamond ultra-precision
machining. Chemical mechanical polishing (CMP) is an important process for achieve global planarization in integrated circuits,
enabling diamond ultra-precision machining. The existing processing methods and CMP research status of diamond are
introduced as well as the advantages and disadvantages of other processing methods (mechanical polishing, tribo-chemical
polishing, thermo-chemical polishing, etc.) are compared. Other processing methods have problems, such as serious damage to
the surface after processing and incomplete processing surface roughness. The CMP of diamond has undergone a development

process from high-temperature polishing to room-temperature polishing. The process equipment is simple, low in cost, and the
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surface roughness after polishing can reach sub-nanometer level. In addition, the molecular dynamics (MD) simulation of

diamond make us have an insightful understanding on the interaction of nanoparticles and polishing mechanism during diamond

polishing process from atomic perspective. Although there are still many problems to be solved in diamond CMP process, its

development prospects are still very optimistic.
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Tab.1 Application and requirements of diamond

Polishing requirement

Application
Cutting Insert, drills, knives, surgical blades, saws
Wear Bearings, nozzles, valves computer disk coatings
Acoustical Electric contact parts, medical implants, dies speaker

diaphragms
Diffusion, corrosion

Optics

Photonic devices .
switches

Thermal management Thermal spreader for ICs, laser

Semiconductor

Electronic device
pressure gauge

Crucibles, ion barriers (sodium, fiber coatings)

Reaction vessels, X-ray windows UV to IR windows

Antireflection coating, radomes radiation detectors,

Transistors, microwave, UV sensors

Cold cathode for field emission display

Smooth diamond surface creates
a smooth end product surface

Good diamond polished surface
Good diamond polished surface

Good diamond polished surface

Excellent diamond

Polished surface required
Good diamond polished surface

Good diamond polished surface

Good diamond polished surface

Good diamond polished surface
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Tab.2 Common characteristics of polishing methods

Technique processing Polishing mechanism Shape . .SIZ? Spec1a1 Equipment Ra/nm
temperature limitations  requirements cost
Mecha_mcal Room Abrasive wear Planar No limit None Low 210
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Room/ S Planar .
CMP 300~400 C Oxidation surfaces Plate size None Low 49
Laser Room Etchlng, Non-planar No limit Scanning of the High 500
temperature evaporation surfaces samples
Ion beam Room Sputtf?rmg Non-planar Beam size ~ High vacuum High 5
temperature etching surfaces
Tribochemical Room Graphitization/ Planar . High speed and
L . Plate size : Low 2
polishing temperature mechanical removal surfaces high pressure
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