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Introduction RSMs with 1D detector Results: Using 1D detector
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Samples Results: Relaxed Ge RSM Fitting
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* HRXRD can be used to investigate and control layer quality within relaxed epilayer structures

HRXRD: Fundamentals Results: Strained Ge on SiGe HRXRD for FinFET processes
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Equipment: JVX7300LSI Results: Ge on SRB Layers Conclusions

* JVX7300LSI Small & Large-Spot X-Ray Metrology tool for:

10nm node and below Si R&D and process development

* High-resolution XRD delivers valuable information on
nanostructures relevant to FInFET devices

* Composition and relaxation of complex structures can be obtained
from single reciprocal space maps collected on asymmetric

o . o . Experiment
In-Fab, in-line production process monitoring of semiconductor Fitting

applications: 10°

* SiGe, llI-V and GaN on Si FinFET analysis, defect density, 5 10 )
epilayer thickness, composition and relaxation on blanket s reflections
and product (patterned) wafers -E 10° . . .
High-K / metal gate crystallinity / thickness / density E 10 * The latest generation of lab / fab tools can yIE|d gOOd quallty data

in minutes not several hours
* Including symmetric & asymmetric RSMs using 1D detectors

* In-line X-ray metrology tools, like the JVX7300 series, enable
advance materials and process development and provide novel

e Advanced 300mm scanning tool for:
HRXRD, XRR, WA-XRD, GI-XRD, In-Plane XRD

e All tool configuration, alignment and
measurement is fully automatic
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* JVX7300LSl is a dual source system

M channel (<0.2mm beam) or S channel (<50um beam) available

® LayeriS fU”y Strained * No relaxation
Use the large beam for HRXRD alignment to Si substrate and then * Sets upper limit on dislocation density in
icall f Il f . ~ 105 -2 e §j it indi
Zﬁgc;vrzargzihyfggigf aer:c;tomscr)rr]: igg’[s;(:fircsmoe;;neasurement Ge layer of ' 10> cm ' SiGe SRB peak pOSItIOﬂS indicate 1 D. K. Bowen, B.K. Tanner, X-ray Metrology in Semiconductor Manufacturing, Taylor & Francis (2006).
P 8 : * Candeterminelayer thickness from these o Composition of buffer |aye rs 2. G. Wang, E. Rosseel, R. Loo,P. Favia,H. Bender,M. Caymax, M. M. Heyns, and W. Vandervorst, Journal of Applied Physics 108,
* Can use large beam HRXRD for blanket or large arrays of fringes 123517 (2010)
structures ¢ ~30nm in this example e All Iayers fuIIy relaxed 3.R. Loo, J. Sun, L. Witters, A. Hikavyy, B. Vincent, Y. Shimura, P. Favia, O. Richard, H. Bender, W. Vandervorst, N. Collaert, and
Large spot also used for XRR and XRD as these are generally e SiGe SRB peaks gives composition of e Shiftin Q in each A. Thean, 7th InFernationaI Silicon?Germ.anium Technology and Device Meeting (ISTDM), Book of Abstracts, p. 27, 2014
blanket applications within R&D, giving much higher throughput SiGe buffer |aye rs subsequexnt buffer ?égl.ll_)oo, L.Souriau, P. Ong, K. Kenis, J. Rip, P. Storck, T. Buschhardt, M.Vorderwestner, Journal of Crystal Growth 324 (1), 15

5. M. Wormington, C. Panaccione, K.M. Matney, D.K. Bowen Phil. Trans. Roy. Soc. Lond. A 357, 2827 (1999).
6. J. Mitard et al. Symposium on VLS| Technology, p. 138 (2014)

[AYDIOYANI VATIT IV
()R])A [\ \/ A\ | M F \/
. ".""\ J ,!( \ ﬁ J——;‘ "y s{/—“‘* \‘%‘% %\7,* ili_:;i‘v\ nw :L’I ’I[

) ¥

_ IMEC

WWW.jvsemi.com



