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1. Jonaigraedsla — Ion implantation (20)

Gerum rad fyrir eftirfarandi pversnisdi sem skal ibeett med As jonaigraedslu til ad
mynda lindar/svelg sveedin. Gerum rad fyrir ad Si undirlagid sé upphaflega ibaett

med B med einsleitum ibotarpéttleika 1016 cm=3.

Consider the following cross-section that is to be doped with As using ion implan-

tation to form the source/drain regions. Assume the Si substrate is initially doped

with B with a uniform concentration of 1016 ¢m=3.
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(a) Gera skal rad fyrir ad SiO, og fjolkristalladur kisill hafi sama stédvunarafl og
Si, og a0 pykktin & SiOy sé 60 nm. Hver er jonaigraedsluskammturinn og orkan
sem parf til ad fa hamarkspéttleika 10'° cm™3 fyrir As vid samskeyti SiO, og Si vid
lindar /svelg sveedin (b.e., y = 60 nm) ?

(b) Halda afram fra (a), og reikna dypt samskeytanna & lindar /svelg sveedunum.



(c) Hver er minnsta pykkt a fjolkristallada kislinum ef fjolkristalladi kisillinn og SiOq
hladinn & ad pjona sem virk grima fyrir jonaigraedsluna sem minnkar As péttleikann

i rasasveedinu nidur fyrir 1/10 af bakgrunnsibotinni 7

(d) Ef haldid er afram fra (a), eftirfylgjandi drif skref vid 1100°C gefur endanlega
skeytadypt sem er 2 um (meelt fra SiO,/Si samskeytunum). Asctlid endanlegt sheet

vionam { S/D sveedunum.

(e) Halda afram fra (d), aeetlid hve langur drif timinn er.

(a) Assume that the SiOs and polysilicon layers have the same ion stopping power
as Si, and that SiOs thickness is 60 nm. What are the ion implantation dose and
energy required to achieve a peak concentration of 10! cm™3 of As at the SiO, and

Si interface in the source/drain regions (i.e., y = 60 nm) ?
(b) Continuing from (a), calculate the junction depth of the source/drain regions.

(c) What is the minimal thickness of the gate polysilicon for the polysilicon and SiO,
stack to serve as an effective implantation mask that decreases the As concentration

in the channel region below 1/10th the background concentration ?

(d) Continuing from (a), a following drive-in step at 1100°C yields a final junction
depth of 2 pm (counted from the SiO, and Si interface). Estimate the final sheet

resistance in the S/D regions.

(e) Continuing from (d), estimate the required drive-in time.

Si B In As Sb P Units
D] 560 1.0 1.2 [9.17[4.58 [4.70] cm” sec
E,|4.76| 3.5] 3.5 ]3.99 | 3.88 | 3.68 eV
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(Prof desember 2014)

. Stilling proskuldsspennu MOSFET

(10) Tiltekid framleidsluferli fyrir n—rasar MOSFET er stillt af til framleidslu a
hvatfetum med proskuldsspennu Vi = 1.2 V. Med jonaigraedslu fosfors er sumum
smarunum breytt pannig ad peir verdi latfetar med proskuldsspennu Vi = —3.8 V.

Hve barf fosférskammturinn ad vera (i fosfor/m?) ? Gattarrymdin er 3.4 x 1074
F/m?.

(Prof mai 2004)

. TFT

Pegar framleiddir eru flatir skjair eru driftélin punnir flatir smarar (e. Thin Film

Transistors) og { peim er rasin oft ir myndlausum kisli.

(a) Hvers vegna er notadur myndlaus kisill 7 Hverjir eru kostir pess og 6kostir ad

nota myndlausan kisil 7

(b) Hvada hlutverki gegnir vetni { pessum sméarum 7

(Prof mai 2006)



