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channel |ayer 350, and possibly the diffusion barrier |ayer 351. The
correspondi ng t hickness of the layers 351 and 350 is indicated by the
brackets at the left-hand side of the vertical axis. A curve indicated as
400 represents the dopant concentration of the N-well structure 320 that
exhibits the typical "sneared out” distribution as in a conventionally
manuf actured device. According to a curve 402, the dopant concentration
significantly decreases within the diffusion barrier |ayer 351 and the
channel |ayer 350 towards the gate insulation |ayer 335. The dopant
concentration at the top side of the channel |ayer 350 may be adjusted by
controlling the thickness of the channel |ayer 350, the initial degree of
dopi ng of the channel |ayer 350, by providing a diffusion barrier |ayer
351 and the type of conposition and | ayer thickness of the |layer 351, and
by providing and controlling an additional threshold voltage inplantation
process, as is previously described.
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| ayer 3k difssisraduieeayer 1. The met hod of claim 1, wherein formng a well
structure 310, 320 includes inplanting dopant ions into the substrate 301
and heat treating the substrate 301 to activate the dopant atons and to
cure lattice® dandfemetid of glaimpe fufhe cempriing intplagtingfiens tiniethe ehapst lmst 3§ prior to
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i npl antation parameter to control the retrograde dopant profile in the
channel |ayer 350. 5. The nethod of claim2, further conprising controlling
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growing said diffusion barrier layer 351 includes
concentration of said channel layer 350 is controlled.

9. A method of selectively forming a retrograde dopant profile in a semiconductor region formed
on a substrate, the method comprising:

forming a first well structure 320 in a first portion of the semiconductor region;

forming a second well structure 310 in a second portion of the semiconductor region;

forming a mask layer 360 over the second well structure 310; and

selectively epitaxially growing a channel layer 350 over the first well structure 320, wherein said mask

layer 360 prevents growing of the channel layer 350 on the second well structure 310.
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controlling the material conposition in said diffusion barrier |ayer 351
and controlling a thickness of said diffusion barrier |ayer 351 to adjust
a di ffusiwo-obiossder i ng property of the diffusion barrier | agensssdi3iB8. The
met hod of claim 1, wherein, duri ng epitaxially growi ng said channel |ayer
350, a dopan concentration of said nt.r A
met hod of se}i ecti \%; ﬂfO% Ofola'mga ret rcog‘?r%g'g%cle“ r?ﬁ b lta}g? { F”rew'%g VRl thric?
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portion of th; S n]m(l:lon uct or. I o%%rl‘n prior to growi ng said channel layer
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i ncl udi ng: aaﬁ)eltran%ﬂtqreﬂemwreclm for med in a substrate 301; a diffusion
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said well struct UEgate?igéa]a%qay@reﬁgfdﬂ%QQnmc]ﬁnneclgy"épml region, wherein a
dopant concentration | annel fromthe gate

ecr eases
insul ati on | ayer 38%°¢ etcg?ﬁﬁ?# T’ﬁ%o'bﬁa‘ﬁfggglnﬂwt‘ﬁ'&??f%’s’ | ayer 351. -11

a source region 341 and a drain region 340 formed in said well structure 320 and separated by a
channel region,
wherein a dopant concentration in the channel region decreases from the gate insulation layer 335

towards the diffusion barrier layer 351.
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