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w‘ ﬁgvenﬂl i';t*mester B.E./B.Tech. Degree Examination, Dec.2025/Jan.2026
x*f:_ﬂ‘ j_pf Application Specific Integrated Circuits

Time: 3 hrs. Max. Marks: 100

Note: . Answer any FIVE full questions, choosing ONE full guestion from each module.
2. M Marks , L: Bloom’s level , C: Course outcones.

— A - |-

Q.1 | a. | Bring out the difference between Channelless and Channeled gate array in | 6 L1 | CO1 |
' - the ASIC design. | :

Module - 1 - M L| C ‘l

b. | Calculate the CSD for the binary 011. Assume Cy = 0. 7 L2 | CO1 |
C. | Show the r-::prLSanlmn of | | 7 | L2 | CO1
1. 1 bit conditional adder :

1. Multiplex that selects between sum and carry
1. 4 bt conditional sum adder wath carry input.

| - OR |
Q.2 | a. | lllustrate the ASIC design flow steps with diagram. 7 L2 | COI

' b. | If the change in voltage on a C = 400 pf load by 6V is 8ns, calculate the 5 i L2 | COI
' required current in the output transistors of 3 state bidirectional output
| bufter.

¢. | Represent: ' : | 8 | L2 | COl
1. Carry save adder cell
1. 4 bit CSA

1ii. Symbol fora CSA
1v. 4 input CSA,

Module — 2

Q.3 | a. | Define path logical effort, path clectrical effort and optimum effort delay. 6 | L1 | CO3 |

b. | Calculate the dclay of 3 mput NOR. Ingc with 2X drive, dnung anetwith| 8 | L3 | CO3
a fanout of 4 with a total load capacilance mmpnmng the mput capacitance

ol the 4 cells driving plus the interconnect is of 0.5pf. Assume Pinv = 1.5,
. ime™ 2.0 and {—1in1.r= ﬂﬂgpf

c. | Show the ACTEL Act 2 and Act 3 logic modules. 6 | L1 | co3
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!Q,-i [ a. |{“dlLuh{+. setup iime. hold time and clock to uutput delay in case of | 6 | L3 | CO2
S-module of ACTEL Act 2 model. Assume t'ye = 0.8ns, t'y = 0.2ns, '
3‘ ' = 0.5ns, U'pg = 508, Uy = 305, :
l | "'b. | Calculate the apprﬁximm: total logical arca for the circuit shown in {iﬂz 1.3 | CO2
Fig.Qd(b). |
-V
‘ | | ;I"' F{ hDJ
-': | 1“‘
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=
Fig.Q4(b)
c. | Write the Xilinx XC3000 CLD and Jist the important features. 8 |L1|CO3
Module — 3

Q.5 |a. | Explain on cell library, schematic icons and nets in the schematic entry of | 10 | L2 | COS
' the ASIC design. '

b. | Estimate the ASIC die size of a 50K gate ASIC ina 0.35 um gate a array 10 14 | CO5
3 level metal process with 166 VO pads. Assume standard cell density is
5 % 107 gate/x?, gate array utilization is 0.6 to 0.8 and routing factor is 1 to 2.

I = m—

OR
Q.6 | a.  State the goals and objeetives of the ASIC physical design steps. 10 | L3 | COS5

b. | For the network shown in Fig.Q6(b), write the network graph. Define net | 10 | L3 | COS5
cutset and edge cutset. Calculate the corresponding edge cutset for the net
cutset shown in figure.

Fig.Q6(b)
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Module - 4
| 0.7 Show the channel routing order for a slicing floor path using a slicing free | 10 [ L2 | COS
and non-slicing floor plan with a cvclic constrain. -
Explain zero stack algorithm with no net delay. 10 | L2  CO4 |
OR S B
Q.8 Show the pad limited die and core limited die with diagram. 10 | 1.2 | CO4
Explan pair wise interchange and force directed placement. 10 | L2 | CO4
~ Module - 5 '
| 0.9 Calculate the delay of a net at node 4 shown in Fio.QY9(a). Assume m’ | 10 | L4  CO4
resistances s 50 m()/square, m° capacitance is 0.2 plimm, m~ minimum
width 15 (0.9/um.
|
Explain clock routing in -spé::ial routing method. ,, 10 | L2 | CO4
| o, OR
Q.10 Iustrate finding paths method in global routing in a cell based ASIC. 10 | 1.2 | CO4
[lustrate left edge al gorithm used in routing. T 10 | 1.2 CO4
L AN
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