IE1204/5 Digital Desighyptenta

e Del Altio kortaAnalys-uppgifterlp totalt 10p
Rattas baraRatf{Fell Observera minst 6p pa A1 om vi ska
ratta vidare!

 Del A2 tva Metodikuppgifterom totalt 10p. Réattas i
detalj om det finns minst 6p pa del Al.

 Del Btva friareDesignproblenom totalt 10p. Réattas i
detalj om det finns minst 11p pa del A1+A2.

Godkand-gransen for hela tentamen ar minst 11p, fra
A1+A2+(B). Man kan bli godkandtan poang fran del B.
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Betygsskala

Al10p A210p B 10p

Mindre an 11p pa A1+A2, F

Max 30

Mindre &n 6p pa Al, F

Sa rattar vi inte vidare del A2!

Sa ré%tar vi inte vidare del B!
0— 11— )] 16— 19 — 22 — 25
F4#/L_E J| D C B
L]

« Man kan teoretiskt na betyg@anatt |6sa B-delen.
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Del A1 Analys

Kvalificeringsdel, Analys
Ratt eller Fel Op/lp

Minst 6p av 10p for att vi ska ratta vidare ...
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?. DelAl ( 1/0) uppgl.

f(Xy, 2= A x xy+ xyz xyz{ Spp, =?
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I DelAl ( 1/0) uppgl.

f(Xy, 2= A x xy+ xyz xyz{ Spp, =?

f(x,y,z):_x_yZF_xyzF ;yi XYZ X
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I DelAl ( 1/0) uppgl.

f(Xy, 2= A x xy+ xyz xyz{ Spp, =?

f(X,Y, z):_x_y Z'I-_XyZ- Yyi XWZ X

1

yz f

H\\ 00 01 11 10
0 ;;2 Eyz
1 xyz| xyz 3@’5
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I DelAl ( 1/0) uppgl.

f(Xy, 2= A x xy+ xyz xyz{ Spp, =?

f(X,Y, z):_x_y Z'I-_XyZ- ny XWZ X

yZz f vz f
x\’\ 00 01 11 10 X~ 00 01 11 10
0 XYz | xyz ‘ 0 (1 1

1 xyz| xpz ::‘:y.g 1 L-I 1 1
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I DelAl ( 1/0) uppgl.

f(Xy, 2= A x xy+ xyz xyz{ Spp, =?

f(X,Y, z):_x_y Z'I-_XyZ- ny XWZ X

vz f vz f
J;:\ 00 01 11 10 X 00 01 11 10
0 XYz | xyz ‘ 0 (1 1

1 xyz| xpz ::‘:y.g 1 L-I 1 1

L

f(xy,2)={SoR,,, Fz+Xxy
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?. DelAl ( 1/0) uppg?2.

Tvakomplement-

— ="
representation av 8-bitstal. (B7)16 — (AB)ys =26

20 £ =7,
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I DelAl ( 1/0) uppg?2.

Tvakomplement-

— ="
representation av 8-bitstal. (B7)16 — (AB)ys =26

Teckenbit!
(B7),, =(1011011}, = (-0100100}, =(-49),, = (=73,
(A6),, = (10100119, = (01011010, = (-5A),, = (-90),,
(57)16 - (A6)16 = (B7)16 T (SA)16 = (1])16
(=731, —(-90),, = A7),
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e B o e Y A =

I Del Al ( 1/0) uppg3.

X3 X% %

J

Qo000
0001
0010
0011
0100
0101
0110

0111

1
(]
1

= o

10
11
12
15
14
15

X3y XXy

J

1000
1001
1010
1011
1100
1101
1110
1111

1

F(%6%%%) ={ PO, =7?
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e e T R N T B % =)

o T T

Qoon
Qoo1
Q010
0011
0100
0101
0110
0111

Lo e B e S e S LS

J(xx,xx) = |

B

9

10
11
12
13
14
15

Del A1 ( 1/0) uppg3.

o T R

1000
1001
1010
1011
1100
1101
1110
1111

Lo S T e B = T I B LS

F (%% %) ={P0F, =7
Hoptagning av O:or

1312\\1 00 01 11 10

00 %1 ['o I~ 11
> [oJ/"1 JJo|(o_
R RS

10 |51 |t- 10] 10

(xo + J:E)(;n + x3)(x0 + X1 )x, + X1+ X;)
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?. DelAl ( 1/0) uppg4.
T
L

C_
D_

ABCD="7?
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I DelAl ( 1/0) uppg4.

Lookup-table!

y XOR +—11
0 =D E_DE q=xUYy
1
o -

1
1 =C C— ?ﬁq
0

R P O O X
_ O = O

A=0B=1C=1D=0
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. DelAl ( 1/0) uppgs.

P E:

—
Qo
[
Qo
e
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I Del Al ( 1/0) uppgs.

4 .1 (a+b)
= ab(a+b)
farss
ab
b * & ab

ab(a+b) ={dM} = (a+b)(a+b) = 2+ ab+ba+ =
—ab+ba=alb
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?: DelAl (1/0) uppgs.

ﬂ% Q(A B) =7

HL

1

=
Lo
ML
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I DelAl ( 1/0) uppg®.

PullDown-néatet

Q=AB = Q=AMB={dM}=A+B
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?. DelAl ( 1/0) uppg?’.

1 & D g,
o =
D_.
q
D 0
CP c
D_

(0,0,) =00 - 2?2 2?2, 2?2 ?22..
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I DelAl ( 1/0) uppg?.

1 s
|7 .
| q
D
cP s

Nastatllstand ,, 4 =g-q, ¢ =q q¢'¢

+ _ I —_— -
g, =49, 00 1=1-1 10
) 104 0=0- 101
9o =% 0l < 0=1-0 0 00

(q,q7)=00—>10— 01— 00 ...
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?. DelAl ( 1/O) uppg8.

1&t—1
>C t,,=3
2 t =1
tde: 2 [ns]
CP B To
" ~C )
s, | Kortaste tid T mellan

klockpulser CP)?
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Del A1 ( 1/0) uppg8.

8T->4 :iE; q, toganp = 4 [NS]
i >C t,,= 3 [ns]
205 t =1 [ns]
t o=2 [ns]
q
cP | 10, | |
Kortaste tid T mellan

klockpulser CP)?

T=2+4+3=9ns
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?. DelAl ( 1/0) uppg9.

+ ~+
Komplettera denna flodestabell oy
(for ett asynkront sekvensnat) \-EIE
medringar runt stabila tillstand &0 00 01 11 10

ochoverstrykningar av tillstand ¢ a d a

som ej kan nas. @ a ¢

o e O

it
&
¢ |lc ¢ ¢
i

c ¢ d
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I DelAl ( 1/0) uppg?9.

45 OO0, Gyllene regeln
CACh oo 01 11 10 ,

Ringa in ‘ 2 @w

tillstanden som 2 |¢ & ¢ @
har radens c |E) @) ) &
bokstav o e L

Billig poang for alla de somnte "hoppat dver” avsnittet om
asynkrona sekvensnat ...

* Slutsats. Hoppmte 6ver nagot kursavsnitt!
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?. DelAl ( 1/0) uppglO.

-- comrent: exanple of buzzer circuit
entity BUZZER i s
port (DOOR, IGNITION, SBELT: in std | ogic;
WARNI NG out std | ogic);
end BUZZER,

archi tecture behavioral of BUZZER i s
begi n
WARNI NG <= (not DOOR and | GNI TION) or
(not SBELT and I GNI TI ON);
end behavi oral ;

 Rita entity-box med signalnamn och grindnat ...
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I DelAl ( 1/0) uppglo.

entity BUZZER i s
port (DOOR, IGNITION, SBELT: in std | ogic;
WARNI NG out std | ogic);
end BUZZER,

Buzzer

DOOR
IGNITION — L WARNING

SBELT
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I DelAl ( 1/0) uppglo.

archi tecture behavioral of BUZZER i s
begi n
WARNI NG <= (not DOOR and | GNI TI ON) or
(not SBELT and | GNI TI ON);
end behavi or al ;

Buzzer

DOOR —}-229% [~

IGNITION | teunon Lr;j:i}JwMﬁH—WﬂRHIHG
SBELT—}— o —|__
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Del A2 Metodikdel

Kvalificeringsdel, Konstruktionsmetodik
Rattas i detalj om Du har minst 6p pa Al

Minst 11p pa A1+A2 (20p) for att vi sedan ska ratta
vidare B-delen ...
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?. DelA2 (5p) uppgll.

Stall forst upp hel- abc C, S
adderarens sannings- 000 o0 0o Gn
tabell. Konstruerasedan o o 1 E“}
en heladderare avtva4:l 5 1 o

MUX’ar. 01 1

Vi antar att Carry- 1 0 O

signalenc _ aven finns 101

tillganglig i inverterad 1 1 0

form. Se figur. 11 1
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e e == R o T - B e R

_ = D O == D O

]

=

_ o = O = D = D

I Del A2 (5p) uppgll.

ab S
ci~ 00 01 11 10
010|101
c, S Cin
“5 a1l ]1]0 =
1
0 1 TTTT
0 1 . :
A - Cin Cin €y, Cin -
0 1 ab Couf
1 0 Ci. 00 01 11 10
L0 0l0(0[1]|0
1 1
"ol 1 1] 1
TTTT
O Cm 1 Cz’n
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?. DelA2 (5p) uppgl?2.

drop  oup

Mynt- | coin —1D 0 HDF;'FJ
inkast matare
2 I
L]
Gvertll- | £, coffee
nads f D 0 kaffe
indikatar fiyll-
weEntil
Clock ——= o—

En kaffeautomaten har tidsignaler. coi n fran myntinkastet som
anger att en pollett passerat en fotocell fiat.l fran en givare som
"Overvakar” plastmuggen under fyllninge@oi n = 1 nar myntet
passerarf ul | =1 nar muggen blir full.

Kaffeautomaten har tva utsignaldr.op_cup till en matarenhet for
plastmuggarcof f ee till en magnetventil for pafylining av kaffet.
Mataren matar fram en mugg var gahgop _cup blir ”1”, och kaffe
fylls pa sa lange somof f ee = 1.
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hlynt-
inkast

Cverfyll-
nads
indikatar

?. DelA2 (5p) uppng

coin +ﬁ.!H —

folwis)

drop  oup Kapp

1) =
Al T

matare

(T—

coffee

kaffe

Clock i,}

fiyll-

wentil

Fl-;u r:qﬂ'ee
- N i

“ ﬁeH

.I . -\- I‘ -J IL
drop_cup

| 7 L i
fall — Al

« Konstruera en synkron Moore-automat som foljergiata
tillstandsdiagrammet.

« Tillstandskoden ska styra utsignalerna direkt. inggangsavkod-
are anvands.

« Anvand positivt flank-triggade D-vippor, och vadfrgrindar.

» Rita kretsens fullstdndiga schema.
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I Del A2 (5p) uppgl?2.

coin+ full I Tfull coin
l;F_"-i' il |-|i
T -- i~ 00 01 11 10
_cup "*\l,_x’t\ N G zo-00 |00 |01 |00|00
ot - full \\.f'!ﬂ ‘ Zi-01| 1|0 1001101
. — :
d. h d
ep _cup )E_,,j =i M_?‘Gp_cup 2 10 _‘l Q| 10 .l:F O E Co
full~—" Tl .
T
‘:I:I'- |'|ID qE |'|ID -
ggo=~_00 01 11 10 oo™, 00 01 11 10
oo | Ol OO O oo | O o |0
o1 || 1 1| 0| O o1 | O |O (|1 q |
1 |olo|lOo)| O 11 |0 |O | O [ O
1o || A 1] O] O 10| O |O |0 O

o = al%i_l + qlaoi_l

2
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O = 0, dol 1l +EhCIoi1

coffee drop.

coffee drop_
coffee drop_

coffee drop

cu|
cu|
cu|
cu|



I Del A2 (5p) uppgl?2.

drop o
Mynt- | coin D Q P U2 | app

inkast matare

? [ o—
Overtyl [ 4,77 coffee

nads D 0 Kaffe
indikator fll-
wentil
Clack e o—

Q1+ = EIlqoi_l + Chaoi_l q(;r = EIlaoi_lio + EIlqoil

Tillstands- Ltgangs-

Insignaler Masta tillstandsavkodare  register avlkodare Ulsignaler
r-—-—_—-=-=-= 1 r = =7
! & | + | |
drop_cu
L CON g | I Y S e o TORED
I & I % | |
FULL iy ! ! ' !
& f 8 | ot | | .
| D1 ':_ =1 | i o a =R} | Iul comee
I — & | gt I I
op L _ - _ _ _ _ L _
Uilp=9189g

Aterkoppling
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Del B Design

Digital Design
Vi rattar del B (10p) om A1+A2 har minst 11p.

Uppagifterna kan oftast [6sas pa flera olika satt.
Vi rattar sa langt det ar mojligt med hansyn
tagen till eventuella foljdfel fran tidigare steg.

 Digital Design kan vara en kreativ process
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?. DelB (5p) uppgl3.

ITA2

Dec Hex LTRS FIGZS Bits Dec Hex LTRSS FIGS Bits

00 00  WUL @ NUL 00000 16 10 T 5 00001

01 01 E 3 10000 17 11 2 + 10001

02 02 LF LF 01000 18 12 L ) 01001

03 03 A - 11000 19 13 W 2 11001

04 04 SP SP 00100 20 14 H # 00101

05 05 s ) 10100 21 15 ¥ 6 10101 xxxx%, VYYY
06 06 I 8 01100 22 16 P 0 01101 ITA2/ :“ e
07 07 U 7 11100 23 17 @ 1 11101 — —
08 08 CR CR 00010 24 18 0 ) 00011 — BCD —
0% 09 D ENQ 10010 25 19 B ? 10011

10 0A R 4 01010 26  1a G & 01011

11 0B J BEL 11010 27 1B FIGS FIGS 11011

12 0C W , 00110 28 1c M . 00111

13 0D F ! 10110 209 1D X / 10111

14 0E C : 10110 30 1E V¥ ; 01111

15  0OF K ( 11110 31 1F LTRS LTRSS 11111

« Kodomvandlare mellan ITA2 och BCD for siffrorna 0...9
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I Del B (5p) uppgl3.

ITA2

Dec Hex LTRS FIGZS Bits Dec Hex LTRSS FIGS Bits

00 00 WUL NUL 00000 16 10 T | 5 00001

01 01 E |3 10000 | 17 11 2 + 10001

02 02 LF LF 01000 18 12 L ) 01001

03 03 A - 11000 19 13 W [2 110071 |

04 04 SP SP 00100 20 14 H 4 00101

05 05 8 ' 10100 21 15 ¥ | 6 10101 x,xxx%, vYYY
06 06 I 8 01100 22 16 P L0 01101] ITAEI"iflu
07 07 U 7 11100 23 17 @ [1 11101 | — —
08 08 CR CR 00010 24 18 o Lo 00n11] —] BCD —
0% 09 D ENQ 10010 25 19 B ? 10011

10 0A R | 4 01010 | 26 1A G & 01011

11 0B J BEL 11010 27 1B FIGS FIGS 11011

12 0C W , 00110 28 1c M . 00111

13 0D F ! 10110 209 1D X / 10111

14 0E C : 10110 30 1E WV ; 01111

15  0OF K ( 11110 31 1F LTRS LTRSS 11111

Siffrorna 0...9.
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29
25
16
10

21
28
12

13

I Del B (5p) uppgl3.

ITA2

Xy % Xy B %
11101
11001
10000
01010

Qo001
10101

11100

01100
00011

01101

1
2
£
4
4
&
.
2
G
0

BCD
FLEY, Y,

o0l ¥, "y
Qa10
0011

=
ol
=L
—
-

0100

0101
0110

Crad bk =@ .__,-'

0111

1000 VY
1001

Qooo
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29
25
16
10

21
28
12

13

ITA2
XXy X%y
11101
11001
10000
01010
00001
10101
11100
01100
00011
01101

BCD
BhLhG

0001
0010
o011 I
0100 L]
0101
0110
0111
1000
1001

P T o B o x T B YL S T U S T N )

Qooo

Y, = X4 X3X1 + X3X, + XaXg X2 + X, X3 Xo

Del B (5p) uppgl3.

Y, = X3X, + X, Xo + X, X2
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29
25
16
10

21
28
12

13

ITA2
XXy X%y
11101
11001
10000
01010
00001
10101
11100
01100
00011
01101

BCD

ARG
ool
0010
no11
0100
0101
011n
0111
1000
1001
oo

P T o B o x T B YL S T U S T N )

ab-: 1’1 151 |-

& 15 |7

?I* | FAl |2 B
e [a =

el N |
al= |- |- |0

Del B (5p) uppgl3.

Formodligen ingar det inte att rita alla

naten!

'::F:.'Ij
“3\\ oo_oi 11 10
" ¥ T - '
= EENEE
0130 (24 |22 |22
1 o L4 i
| %

¢
<

>
(=]

424,

|11

x>
N W

&1,

>1-v
&J
&
&'7'_21

— v,

&
&
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?. DelB (5p) uppgl4.

busy
D=1 D=0
SDA N /\ ST Sp4__| busy‘/ﬁ?
SCL . SCJ, — 12C —
START N\ 7 /! STOP

Data kan dindras

FoOr att kunna studera 12C-datadverforing vill mamstruera ett
Moore-ekvivalent asynkront sekvensnat som gegnédenbusy= 1
under tiden fran start-signalen fram till stopprsilgn. Nar ingen
datakommunikation forekommer Gusy= 0.
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I Del B (5p) uppgl4.

busy 0 111 1 11 1 1 1 § B SDA__| busy/idle
1ro9o01 1 100 0 0 o scL— 12C [
SDA—— L=
N \ oo sl
a becde dc b ¢ b b a SDA SCL
00 01 11 10 g¢
| tillstdnd a "vantar” vi pa startflankenk), ddar a |- b *10
insignalen 10 omdjlig (markerad med *). ble B a -|1
Protokollet forbjuder &ndring av data SDAnar ¢ |(c) 6 - d|1
SCL arhdg. Darfor ar insignal 01 omgjlig dlc - e 1
tillstand e (markerad med *). Dettagertvaextrae |- * (o) d |1

don’t care positioner i tabellen.

Man ser direkt vilka tillstand som kan slas ihop.
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a QL 0 o Q

I Del B (5p) uppgl4.

SDA SCL SDA— e _busyfgle
00 01 11 10 g 00 01 11 10 g¢ SCL —
- b *10
¢ @C? _ |1 a | - bc -0 SDASDL
C?f ;éi ‘bc Go G0 a dell SDA SDASCL
- @d]! de |bc - deo do|1 SDASCL

SDASDL SDA SCL

SDA

Som tillstandskod kan Gray-kod anvanda€0, bc 01,de 11,
ochx 10.x kan anvandas som don’t care undantaget 10.

William Sandgvist william@kth.se



bc
de

4,90
00

01
11
10

Naten bildar sammanhangande omraden i Karnauglaaragen och ar

Del B (5p) uppgl 2.

SDA SCL SDASDL
00 01 11 10 ¢ sbi
- be - |0 SDA—]
® ® a del|l SDASDL | spsc scr —| 12C
be - do dol1
SDA4
SDA SCL SDA SCL
00 01 11 10 busy ¢.q, 00 01 11 10 0.9,
- 0l 00 - 0 0|- 0 0 [- 00
01 01 o00 11 (1] Obusy= o010 0 0 |1 01
01 - 11 11 =q, 1110 - [1 1] 11
10 %10 %10 =10 — 10 | = - — L 10
a, q, g, = SDA(SCL +q,)

busy/idle

SDA SCL
00 01 11 10

=1 1)
11

I{ -1

#(10

1
1

|

q; =(SDA+SCL+q,)

darfor hazardfria (om naten har tva nivaer). Attisesa med valfria grindar.
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Lycka till!
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Examination

Satsdnte pa betygeE! Det ar naturligtvist godkant,
men betyder formodligen att Du saknar massor aNgayt
kunskaper som ar viktiga for kommande kurser.

Kurserna foljer pa varandra (\‘ E
som lankarna i en kedja. 27 IV iy
Kedjan brister vid den %fjf“ U N\

svagaste lanken.
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Sa har kan det ga ...

Ordinarie tentamelZ-ZOIZ

"7 Daisy » - Google Chrome — | =

HING

] hetps:/idalsy.ict kb, se/evs

Statistik

Betye
137 resultat

137 tentander, varav
manga omtentander.

1 (1%)
B 5 (4%) Endast 45% blev

5 ;‘ﬁ% godkinda. Betygsfor-
. 25 (18%) delningen 4r ocksa

F 75 (55%) Hsnedﬂ-

Summa: 10
Uppgift 1: 137resultat, max10, medels5,5

A2

Summa: 10
Uppgift 1: 137resultat, max10, medels,83

Summa: 10
Uppgift 1: 137resultat, max10, medeld,46
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Jamforelse Civing — Hing

Al'del?n:_ Rditta vidare grdns
25,0% - 1 '
|
20.0% - o B |

15,0% - -
W HING |
10,0% - m CELTE
5,0% 4+——
|L .
R

ﬂiZBﬂE@?EQlD
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Sa har kan det ga ...

Ordinarie tentamen 18/1-2014

& Daisy « - Google Chrome i)

& htips://daisy.ictkth.se/exam/mom

ant/c

3

Statistics

IGrade

157 resultat
M 3 (2%)
iB: 12 (8%)
IC: B {5%)
[k 15 (105
KIE: 34 (22%)
JF: 85 (54%)
AT

BSum: 10

HUppeift 1: T2result, max10, medium?, &4

A2
Sum:10

Uppgift 1: T2result, max10, medium7,02

Ml
Sum:10

Uppgift 1: TZresult, max10, medium3, 05

157 tentander.|46%
blev godkinda.
Betygsfordelningen
dr svag — sa gott som
alla har i f6rsta hand
satsat pa att bli
godkénda.
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