E.E. 451.3 VLS| Der’ d Analysis October 31, 1994 E.E. 451.3 VLS| Design and Analysis
"QUESTION #1 =
MARKS: 10 (2+2+2+2+2)
indicate (in the space provided) whether tho following are TRhE or FALSE. Include a
SHORT sentencs in support of your answer. Do any FIVE (8).

Please note that each INCORRECT answer will be penalized 1 mark.
i > 4) Device Waell, diffusion, and thinox all refer to the same thing.

[ate Y 2) \/4110 3 in CMOS3DLM refers to the minimum layout feature size.
The 3 e N d‘lu.’ naa-uﬂv frese  trpe 13 3,...

Mis laymf wire is ‘&
Hg! 3) \Areum designed by the University of Saskatchewsn are fabricated by the Canadian
Microelectronics Corporation (CMC) in Kingston, Ontario.
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Twe _ 4) \/ Bipolar CMOS (BiCMOS) is the technology of the future.
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I;Lu_F 5) / Field oxide (FOX) exists everywhere that thin oxide (TOX) doesn't.
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Tree_ 6) J‘.mnz-vu enciosure rule is larger than the Metal1-Contact enclosure rule.
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QUESTION #2
MARKS: 18 (5 + 10) L
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The circuit shown in the circuit schematic below serves a useful purpose. - o

a) Determine the logical funclion of the circuit A truth table below should be used for this
purpose. What standard funclion, if any, does this circuit perform?
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*The reason why we have midterms is not because we're not allowed to extract

i A your fingernails with a pincer.”
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'b). The circuit schematic from Part a) is shown below. For the input waveforms shown, what is ' QUESTION #3
uwwmmmsmmmw«mwv»m-lzmuutm)( : M 8: 20 (20)
and the Z output changing levei? , ARKS:
)0 Jg”éa—? 8)  From the circuit schematic shown in Question #2 Parts a) and b) draw a STICKS diagram for
State any assumptions that you make. All assumptions must be valid and have some basis in ) the circuit.
foct 0/0 /O,/\;JL N /lﬁc i ',t\fz” CoTad You must use the following const-aints in drawing your STICKS diagram:
wy? ad SRl e UseEE. 451.3 standard STICK colors and pattems.
. 1 howe .l ke of 101 n 1
A D: [ od a besik -nlf/ F 3 . Show p+ and P-well. Do not show p-guard or N-well.
. s ; ‘ / ? 40 of . A and B must come in from the same side. Z must leave from the other
8./ EW: W,A\ side. Label the input and output fines.
z ‘ . No interconnection layers are allowed to lie outside the Vdd and Vss
p power supply rails.
- \ e Atleast one (1) Vdd substrate contact and one (1) Vss substrate contact
must be shown.
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7wy 14. AUESTION #2
MARKS: 10 (10) s\\ml"\'( oy MARKS: 15(3+3+3+3+3)
} The following circult serves & useful purpase. it was discussed in class. T Explain briefly, but as completely as possible, FIVE (8) of the following. A SHORT peragraph
a) Determine the dead zone m@or d2, pick either one, your choice). Represantative should be sufficient.
waveforms are shown below.
a) Design rule E.1 concerns the overlap of Poly over Device Well (see Appendix C: Available
State any assumption(s) that you make. | might suggest two (2) that will make your task Process Technologies, page C9). It is given as 5 design scale microns (dsm). What is the
easier basis for this rule? .
1)  Assume linear rise and fall times, even though you may be using Ve R dets vl (.,..‘,hht) walep WMo dfbsion
e exponential waveforms. ’ . (9] S .
')\ v 2) MMNMMWNMMWWMMMS | be o Sg" betreea  Dicna  and Dsurans
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T N -( LIT SRR L b)  Using CMOS technology complicates the fabrication process (with respect to nMOS). Give
(v} 30Cq . TWO (2) sdvantages of CMOS (with respect to nMOS). Give ONE (1) dissdvantage of CMOS

~x (1] SOCY & Rhdlodis (with respect to nMOS).
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c) Where is the Canadian Microslectronics Corporation (CMC) located? Who does their
fabrication? Where are they located?
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(about midterm marks) "l have to use the Wonder-Bra method: push it up as
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d) Technically speaking, is the circult shown in Question #1 of this examination paper level-
sctivated or edge-triggered? Is it a /atch or a Mp-flop? Explain,

nd Analysis -4-
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o) List THREE (3) ELECTRIC™ keyboard commands that you have used. Give a SHORT

description of each one.
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)] What is the essentia/ difference between Gate Array design and Fleld Programmable Gate
Aray design? Which one is “better” (define "better” in your answer)?
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"This means that everyone who was alive and halfway breathing and not thinking

about sex got it right."
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QUESTION 3

MARKS: 20(8+3+ 4+ 8)

—

It is desirable for VLS| designers 10 “reverse engineer” circuits that have been crested by
other VLSI designers. In this way you can see other ways of doing the "obvious™ and thereby leem
new techniques that can be used in circumstances that may arise in your personsl integrated circuit
designs, such as on examinations.

a) Shown on the next page is a standard cell for a useful logic design function. From the
Laser_piot piot of the cell determine the STICKS diagram for the circuit. This may be done by

“coloring” the Laser_plot. Where appropriate, "Coloring™ may consist of a single line down the
center of each layer polygon that is visible. Make sure that you use EE 451.3 standard colors.

b)’ How many split-contact cuts are there in the Laser_plof? Normal contact cuts? Vias?

c) From the STICKS diagram determine the circuit schematic (i.e., the transistor layout and
interconnection) for the circuit. Make sure you show the transistor sizes in the circuit
schematic (use W:L). Lsbel the inputs and outputs.

d) From the circuit schematic determine the truth-table for the circuit. Note potential problems

EE 451.3 VLSIC .1 and Analysis

with this circuit (if any).
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