Reg. No. :

Question Paper Code : 20421

" B.E/B.Tech. DEGREE‘EXAMINATION NOVEMBER/DECEMBER 2018.
SlxthfSeventh/E1ghth Semester |
Electlonlcs and Communication Engmeenng f

\
'EC 6601 — VLSI DESIGN

(Common'tb Electrical and Electronics Engineeling, Biomedical Engineering,
- Electl onlcs and Instrumentation Engineering, Medical Electronics, Robotlcs and
Automatmn engmeeung) ‘ .

. , (Regulations 2013) , .
: (Also Common to PTEC 6601 — VLSI Des1gn for B.E. (Part- Tlme) Flfth Semestel -

- Electmmes and Communication Engineering and Third Semester — Electrical and ‘

Electlomcs Englneermg Regulatmn 2014)

Time : Th1ee hours o S - ' - Maxunum 100. marks
| Answer ALL questlons o ' C
, "PARTA —(10x 2= 20 marks)
-1.. Why NMOS device conducts strong Zero and weak one‘?
. 2. Draw the stick diagram of static CMOS 2- 1nput NAND gate

3. " Dete1m1ne the dlschalglng tlme of the cir cult shown 1n F1gure 1. When sw1tch
) ‘AT is closed '

Assume CL and mtelnal capamtances 01 and Cq are’ chalged mltlaﬂy Let

CL_C =C,=C.
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11.

Compare between Xilinx CLB interconneet and Alter a LAB mterconnect.

Differentiate between fullicustom design and semi custom design.

. (a) Q@) ' List out the goals of CMOS technology scahng Explain How |

) .Explai'n=the design techniques that are used for larger fan-in

" Realize X = B+ C- énd YV_: (A.(B+C))using multiple output domino st_agés.

" List out the advantagés and 1imitations of 3T DRAM dver 1 TDRAM

List out the advantage of C2MOS loglc based 1eglste1 over pass -transistor loglc |

based master- slave register.

The circuit in Flg 2 shows a carry propagatlon path in an adde1 cncmt Let
AB. Ci are ‘the inputs to adder circuit and ¢ is the clock signal. Wnte the logic

- explessmns for the signal X; Y to generate output carry.
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| Draw a 4- blt 11pple carry addel and find its cntlcal path delay. - B o .. - i

PART B — (b x13=65 ma1ks)

common electric field scahng is superior than constant voltage -

| scahng - - _ . I A
{11) Deuve the exp1e5310n to obtam the 1mn1mum delay thlough the
cham of CMOS inverter. o ) o {6)

Or ' ' - '

- devices to 1educe delay. . . - o (8)

(i) Draw the small 31gna1 model of device dunng cut- off hneal and
saturation 1eg10n _ , : : %)

(a). "'(i)) Implement the equatlon X= iAJrB jCD using complementaly_

- CMOS logic. .
(1) Size the devices so that the output 1e51stance 18 the same as .
. that of an inverter w1th an NMOS W/L 4 and PMOS ,

W/L=8.
(2) What are the input pattelns that give the worst case tPHL and
Ay Cons1de1 the effect of the capacitances at the inter nal

nodes.
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@ I PlA=1)-05, P(B 1) 0.2, P(C 1) 0.8, P(D=1)=1,
determine. the power dissipation in the logic gate.
Assume Vp;, = 2.5V, C,,, =30 fF and F,, =250 MHz. {7)

© (i) LlSt out the hmltatlons of pass tLans1st01 logic. Explain any two
techniques used t6 overcome the dlawback of pass transistor logic

* design. : s R S - (6)
" @) Explain in detail'the signal integrity issues in dynamic logic design. -
propose any two solutions to.overcome it. AT

Gy (1) Determme the truth table for the circuit shown Figure-3.
- What loglc functlon does it implement? . 4

(2) If the PMOS were 1em0ved would the dircuit st'ill‘functi'on
" correctly? Does .the PMOS transistor = serve any useful
purpose? . L ®
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13. (é) 4,(1)- . Identify the type of register for the circuit shown in figure 4 and
C - express set up time, hold time and propagation delay of register in
terms of the plopagatlon delay of inverters and transmission gates.
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") Implement the 1eglste1 of question 13(1) using . C2MOS loglc and
‘explain how 0-0 and 1-1 overlap of clock signals-are e_hmmated _ (8)

Or

3. zodzl




14

15,

16.
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(a)

j(iJ) '

(a)

(b)

@) - Constluct 6T based SRAM cell. Explam 1ts read and Wute

operations. What is. the i 11np01 tance of Cell 1at10 and Pull up ratio in

6T SRAM cell? | _ = . ‘ - (8).
(u) ‘Analyze the impact” of Spat1al vauatmns of clock 51gnal on edge o '
_tr1gge1ed sequent1a1 logie circuits. - . . B
Demgn an 8-bit Brent Kung. Adde1 T - _ G
, , 'Or' , . _
(1) - Construet 4 x 4 Alray type multlphel and fmd 1ts crltlcal path',l'_'
o delay. - - . : . - : (8)
(]'i) Des1gn 4. mput and 4. output banel sh1ft adder usmg NMOS logic.
- - e )
:Expl_ain C.LB"Qf.Xlilinx 4000 architecture. 3 _ o : S 13y .
) Realize the functmn F- AB+(B c)+ Dusmg ACTEL (ACT 1)
. FPGA. T : - (5)
(it) Draw the ﬂow chalt of dlgltal circuit de31gn techmques S 4.

(1) lefelentmte between Hald Macro and Soft Macro. ) - (4)
. PARTC—(Ix15=15 malks) ' ’

Deuve an expression to show the d1a1n cument of MOS ﬁn vanous,
operating region. Explam one non-ideality f01 each operating region that =

. changes the drain current. - - - - (15)‘ '

, _ , , Or
'Exi)lein in detail -t_h,e CMOS manufaeturing'process'. I - (15) -
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