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1. Vidnam og rymd — Timafasti
(10) Skodum nu timafasta tengilinu.
(a) Hvert er sheet vionam 1 pum pykks al-kopar-kisil tengis sem hefur 3.2 p2 cm
edlisvionam ?
(b) Hvert er vidonam sliks tengis sem er 500 pum langt og 10 pm breitt 7

(c) Hver er rymd bessa tengis ef pad situr 4 oxidi sem er 1 pm pykkt ? Gera ma rad

fyrir ad undirlagid sé mikio ibsett pannig a0 lita megi & petta sem plotupétti.

(d) Hver er timafastinn RC' vegna bessarar 500 pum tengingar ?

2. Neysla kisils vid varmaoxun

(10) Hreinn kisill inniheldur 5 x 10?2 kisilatém & cm® og SiO, inniheldur 2.3 x 10?2

Si0, sameindir 4 cm?.

(a) N1 er kila med radia 1 gm ar hreinum kisli oxud algerlega. Hver verdur pa radii

Si04 ktlunnar sem myndast ?

(b) Pratt fyrir ad SizN, sé bekkt sem grima fyrir oxun, er haegt ad oxa pad til ad
mynda SiOs i gufu vid mjog hatt hitastig (oxunarhradinn er b6 mjog litill). Ef 0.1
pm af Si0y er myndad hver var pykktin & SigN, sem var notad 7 Gefio er ad SizNy

hefur 1.48 x 10?? sameindir 4 cm?.



3. Val & skrefara

(10) Tiltekid lithography kerfi sem notar G-linu sem ljos (A = 436 nm) getur gefid
minnstu prentanlega steerd sem 0.5 pm med dept of focus (DOF) sem 1 pym. Ny
framleidsla parf ad hafa minnstu prentanlegu steerd sem 0.2 ym med dept of focus

0.15 pm. Prir skrefarar standa til boda

A NA
Skrefari A 365 nm (I- lina) 0.7
Skrefari B 248 nm (excimer leysir) 0.85
Skrefari C 193 nm (ArF) 0.85

Gera skal ra0 fyrir ad studullinn &, sé fastur og ad ko = 0.5. Hvada skrefari uppfyllir
baedi krofur um minnstu steerd og depth of focus 7 Syna skal utreikninga sem

rokstydja nidurstéduna.

(Prof mai 2004)

4. Advanced lithographic system

(10) Advanced lithographic equipment tends toward low wavelength exposure through
high numerical aperture (NA) lenses. Modern systems have A = 193 nm and NA ~
0.9. Let us assume that k; = 0.3 and k, — 0.75.

(a) Find the depth of focus (DOF) and the minimum half pitch (HP) achievable in

this system.

(b) Find DOF and HP if NA = 1. Is this even physically possible? Why or why

not?

(c) 193 nm lithography can be pushed very far using methods like immersion lithog-
raphy (next question below), photoresist trimming, and double patterning. 193 nm
immersion was done specifically to avoid the jump to 157 nm lithography, for which
the cost was too high for such a marginal gain in minimum HP. What is the next
step in optical lithography after 193 nm 7 Does it use refractive optics 7 If not,
then what kind of optics does it use, and how is it achieved 7 Cite a reference (2

maximum) to support your answer.



