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1.|1 Îäðåäèòè áðîj èñïðàâíèõ ïåëåòà äèìåíçèjå 2 × 4mm2 àêî ñå êîðèñòè ïîäëîãà ïðå÷íèêà

300mm. Ïàðàìåòðè ïðîöåñà ñó NDEF = 0.7def/cm2 i α = 0.35. Ïîçíàòî jå CD = CP/(NDPD),
K = πd/

√
2SD i PD = (1 +NDEFSD/α)

−α ãäå jå SD ïîâðøèíà ïåëåòà è d ïðå÷íèê ïîäëîãå.

SD = w × h = 8mm2 (0.1) SP = π (d/2)2 = 706.858cm2 (0.1) ND = SP/SD = 8599 (0.2)

K = 236 (0.2) PD = 94.94% (0.2) MD = PDND = 8163 (0.2)

2.|1 Øòà jå CMP ïîñòóïàê?

CMP (Chemical Mechanical Planarization) jå ïîñòóïàê íèâåëàöèjå (ðàâíà»à) ïîâðøèíå ïî-
äëîãå (wafer). (1)

3.|1 Èçðà÷óíàòè óãðà¢åíè ïîòåíöèjàë PN ñïîjà íà òåïåðàòóðè T = 290K àêî ñó êîíöåíòðàöèjå

äîíîðà ND = 1.4× 1015cm−3 i àêöåïòîðà NA = 0.8× 1016cm−3.

ni ≈ 1010cm−3 , V0 =
kT

q
ln

(
NAND

n2
i

)
= 0.635V (1)

4.|1 Ñêèöèðàòè ïðîìåíó êàïàöèòèâíîñòè CGCS, CGCD, CGCB i CGC ó çàâèñíîñòè îä íàïîíà ãåjò-
ñîðñ, ïðè íóëòîì íàïîíó äðåjí-ñîðñ.
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5.|1 Çà ìåòàëíó òðàêó âèñèíå, H = 1um, è äóæèíå, W = 1.5um, ïîñòàâ§åíó íà SiO2 äåá§è-

íå tdi = 2µm, îäðåäèòè ïîäóæíó êàïàöèòèâíîñò. Ïîçíàòî jå C ′
fringe = 2πεdiw/ ln (tdi/H),

w = W −H/2 i εdi = 34.53× 10−12Fm−1.

w = W −H/2 = 1µm (0.25) C ′
pp = εdiW/tdi = 17.26pFm−1 (0.25)

C ′
fringe = 313.01pFm−1 (0.25) C ′

wire = C ′
pp + C ′

fringe = 330.27pFm−1 (0.25)

6.|1 Ìîäåë ñà ñêîíöåíòðèñàíèì ïàðàìåòðèìà (lumped model) âàæè êàäà ñó ôèçè÷êå äèìåíçèjå

âåçà: □ jåäíàêå, ⊠ ìíîãî ìà»å èëè □ ìíîãî âå£å îä òàëàñíå äóæèíå ñèãíàëà?
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7.|1 Çà êîëî ñà ñëèêå 1 ïðèìåíîì Åëìîðîâå ôîð-
ìóëå ïðîöåíèòè âåðåìåíñêå êîíñòàíòå îä ÷âî-
ðà A äî ÷âîðà B (τAB), è äî ÷âîðà C (τAC) .

τAB = R1 (C1 + C3 + C4) +C2 (R1 +R2) (0.5)

τAB = R1 (C1 + C2 + C3) +C4 (R1 +R4) (0.5)
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Ñëèêà 1

8.|1 Óêîëèî ñå èíâåðòîðó ñà ñèìòåðè÷íîì VTC ïîâå£à øèðèíà PMOS òðàíçèñòîðà, íàïîí ïðàãà

CMOS èíâåðòîðà, VM , ïîìåðà ñå êà îáëàñòè ⊠ âèøèõ èëè êà îáëàñòè □ íèæèõ
íàïîíà?

9.|1 Îäðåäèòè ðåëàòèâíå äèìåíçèjå ãåjòîâà b è c
ñà ñëèêå 2 òàêî äà êàø»å»å äóæ êðèòè÷íå
ïóòà»å îä ÷âîðà À äî ÷âîðà B áóäå ìèíè-
ìàëíî. Êàïàöèòèâíîñò îïòåðå£å»à CL jå 50
ïóòà âå£à îä óëàçíå êàïàöèòèâíîñòè jåäèíè÷-
íîã èíâåðòîðà. Ðåëàòèâíè îäíîñ äèìåíçèjà
PMOS è NMOS òðàíçèñòîðà jåäèíè÷íîã èí-
âåðòîðà jå 2/1. Ïîçíàòî jå a = 3.
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Ñëèêà 2

F =
CL

a
=

50

3
= 16.666 (0.1) B = 1× 2× 1 = 2 (0.15) G = 1× 4

3
× 5

3
=

20

9
= 2.222 (0.15)

H = F ×B ×G = 74.074 (0.1) h =
3
√
H = 4.199 (0.1)

hc = gc×fc = gc
CL

c
⇒ c = CL

gc
hc

= 19.842 (0.2) hb = gb×fb = gb
c

b
⇒ b = c

gb
hc

= 6.299 (0.2)

10.|1 Íàöðòàòè åëåêòðè÷íó øåìó íà òðàíçèñòîðñêîì íèâîó êîjîì ñå èìïëåìåíòèðà ëîãè÷êà ôóíê-

öèjà, Y = A · (B + C), è äèìåíçèîíèñàòè òðàíçèñòîðå ïî êðèòåðèjóìó tpHL ≈ tpLH . Ðåëàòèâ-
íè îäíîñ äèìåíçèjà PMOS è NMOS òðàíçèñòîðà jåäèíè÷íîã èíâåðòîðà jå 4/2. Ïîä ïðåòïî-
ñòàâêîì äà ñó ñâè óëàçè ñòàòèñòè÷êè íåçàâèñíè, îäðåäèòè òðàíçèjåíòíó àêòèâíîñò α0→1.
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Òàáëèöà èñòèíèòîñòè (0.2)

A B C Y

0 0 0 1
0 0 1 1
0 1 0 1
0 1 1 1
1 0 0 1
1 0 1 0
1 1 0 0
1 1 1 0

Ïðåêèäà÷êà àêòèâíîñò (0.2)

M = 3

N0 = 3

α0→1 =
N0

(
2M −N0

)
22M

= 0.234 (23.437%)
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