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University of Toronto
Faculty of Applied Science and Engineering

Test II — April 8, 2010
BA 2155

ECES32S - Digital Systems Design

Examiner — Paul Chow

1. There are 5 questions and 9 pages. Do all questions. The total number of marks is 45. The duration
of the test is 50 minutes.

2. ALL WORK IS TO BE DONE ON THESE SHEETS! Use the back of the pages if you need more
space. Be sure to indicate clearly if your work continues elsewhere.

3. Faculty approved calculators are permitted.

4. Closed book. No aids permitted.

1[10]

2[12]

3 [10]

4[8]

5(5]

Total [45]

Page 1 of 9



1. Starting with some short answer questions:

[2 marks] (a) What is a SERDES and what is it used for?

Sorabrzec- Desovabzen - Used o dransimid Senial
data ot high spesds.

[2 marks] (b) What is an asynchronous event?

Wet/ﬂn‘f oceurs w'n[L on Unpreii elsble pkaw re/w/vms/t%
relatve do He SW/')‘j clock .

[2 marks] (c) Many tools such as EDK generate large numbers of warning messages. These are just warnings,
so you can ignore them. Comment on this statement and explain your reasoning.

BMQ Taleay. Some um/mﬁjs , /rﬁe %Lacr’ewl-ﬂn of a [a:(cl\.)
ma,j a,cf’ud {7 eraie s&mdlw‘/y anarhn‘l‘.

[2 marks] (d) What is the difference between blocking and non-blocking assignments in Verilog?
Blockmﬁ- 5 molation [goir‘es; 3‘/”/’5 ontil RHS 1S éu&l‘/ﬂv\l&(
and M’Sry/uu( o L
New-blockmg-  assignmond o Lis aceors ot He end of
He alu)aﬂf blocl

[2 marks] (e) What is 8B10B coding used for?

To 2nsure rich numbed of Lransibios o He senial A,
5\‘4’7"2&,”\ ge ‘H«-a«'{’ "H\& FQCU\/FI‘j PLC Oan Q#j /oc/wa/
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[10 marks] 2. Consider the circuit shown below:

Y 2

500 MHz
Clock

Y4

From the data sheets you have also gathered the following information about the flip flops:

tsetup — 020 ns
thold = 0.10 ns

tClockToQ = 0.50 ns

The propagation delay on the wire between the flip flops is 0.15 ns.

The clock tree has a maximum skew of 0.30 ns, i.e., the phase of any one branch could be ahead or
behind the other by 0.30 ns.

The clock source is a 500 MHz clock (2 ns period) with a jitter of 0.10 ns.

Being a very conservative designer, you also like to include 0.20 ns of extra timing margin to all of
your calculations.
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Question 2 continued. . .
Determine whether the circuit will operate correctly including the extra timing margin. Show clearly

how you come to your conclusions.
[4 marks] (a) Check whether the setup time is satisfied ignoring skew and jitter.
Withoot skew 4-JiHer/ clode annives at FFs oot
+Le Savne -Hme.
Setop e = Clock paniod = (Egpepoq + tuire ’f/;'ém/tj )
20 -(0.5+0.1540.2 A e h
O KJ wast ccae

—
e

= |5 ns > '{:se{—of
Hot Joold dame ©5 J’Uf-Hta ia[a] frona

[4 marks] (b) Check whether the hold time is satisfied ignoring skew and jitter.
Withoot skews & jitten
He -('rmmﬁ%ﬂ:f] cloclk aal]e t He receiver pat
thold $ome = ’£aK4bQ t Ltwire *“‘{;hMj,‘,L ( subbract Moy
0.5+ 0.5 = 0.20 fn wnst case)
045ns > -ﬁ/‘ou Ol

a—
=

—

-—

[2 marks]

(c) Check whether the setup time is satisfied including skew and jitter.
TLQ wae% case 1S 4{0& H\.a unce/c('a.m{'ies comé 24" 7[0

Sl\,{ml.e,v J—Le p,lock {u/'.wc[ .
'lj;uncul-uan-‘j = Lorea v Ejiflon = 03401 = 0.4ns
Setup time = (Clock pramd ~Funcadamby) - (Feie fya +Eoire + o)

= (2.0-0.4) -(o.54 015 +0,2)
=075 ns > tieky, é,’,‘)
ter.

S—

[2 marks] (d) Check whether the hold time is satisfied including skew and-j
The wast case 16 the vncectambes combme o make He
Jje C@CUDLj (‘lodﬁ .chjQ, /a)(’e,r bj tl/n(lcfa;mb ( ﬁ,—am aJm) ue)

M\?’;A- — Of4’$—l\5

Fackeet Do =4, 4 2t b =

CW Page 4 of 9
SIMIES‘\L Ractiver Cloele VDwH\, :—/;UAC&»‘Jum‘% = ésmw =0.5%ns
No | Her effects s Seme
clock edge
S

Date Tlvla.j - Clocle Dz[aj )
0.45—-0.30 = o0./5%4s >‘5A,,[,{

Hold time

—



3. High speed synchronous interfaces, such as for synchronous memories, use a technique called source
synchronous timing or clock forwarding.

[5 marks] (a) Draw the basic model of a source synchronous interface.

\ Chip B “

CkIN Cko

Cksb 7S

[

Cléc cle
Driden
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Question 3 continued. ..

[3 marks] (b) Explain the basic operation of a source synchronous interface.

Transmit clock i paralle | witl He data. Use o

phase~s hitted yoasron of Ha clock «t recoiver o ng
it He contre of Ho data ege . This At muet Fhen
be Sjmcluvmi%ec( with He cru [odrc

[2 marks] (c) A source synchronous interface can be trained to minimize the likelihood of error in receiving
the data. Explain what might be done to train such an interface.

Tmnrm';-# & known Ola:’-n Se7oenaa

AJJ\/S-‘- recCe{vés Cldc PW {-a *Qnuj ll_@ agjg,g A
Aot e Set e phase shft 1o Sa/m?o/e Aatea
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4. Moving data between clock domains is a common requirement in modern digital systems because of
the large number of clocks used.

[2 marks] (a) What is a clock domain?

Reﬁwn 6 Z%zc clodeed [)\7 Ho Same clock

[3 marks] (b) Show a synchronizer for transporting a single bit across a clock boundary. Explain how it works
) P m————
[ ———sq > @ f—|b @f—— Out
A R ¢
__\r L
CILA J

CR ——

£ FF B goes makandnble  have ahoot | clock pvum/
L #+ + odabilize bobre #is SMI./)/M ;,\7 C.
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Question 4 continued. . .

[3 marks] © Sho;v a synchronizer for transporting a 64-bit bus across a clock boundary. Explain how it
6t 44
. —+— Asgne FIFD > OX
< Rl Empty +—>
]
CEA Cee

Tl\ﬂ alynC FIFO is bui” Wl"H» an as‘ync me/?wy
(/LO doy) Mot hao 2 PO’L‘H- Pond and worive
Can  ho obme o diffewd Syeuls
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[S marks] 5. You are starting your job at a new startup company and attending the kick-off meeting for their new
chip design. The chip is very large and each designer will be given a particular component of the chip
to implement. After assigning the components to each person, the design manager says that everyone
should now go off and work on their pieces individually. The task of combining the components into
the full system will be dealt with when everyone is done.

What do think about this? Does this bode well for a highly successful company or should you be
looking for another job? Justify your thoughts. If you had a recommendation for the manager, what
would it be and explain why you think it would be better.

Does not You/w( lfk@ a Pw(fé\-lx) Svecedd. [ru"oyrwl:m
can be a s-‘?niﬁi‘c{m:l J\ﬂl/a’/rg/e_ unles s F/M,W{ Prom.
He Lz,a\?nmn\j- Look -DIWMJOB!

Kecommywla}rm" Plen He FM%‘MS ond H
ke Pacse- The best cuee ool be L build
Soneg. IC')"A a‘P S/WV/L‘TLFZ)LM)LM +/\z mlaAw

Com e Jeded MW& ’\%o&«mu

f)afc ié[&'
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