Chapter 1l - Problems

(1) Lowqes% voltuge ontput = (2N-1) Vi
(2% 1) ImV
Jo23 V.

o

12) Calinlate sNR

Maximwm possible SNR = 6.02N +1.76 dB
= 6ozxiz+ [F6 dB
= 74 dB
A g
This is provided the input Vo= Vet [n our case,
Vepin = /3 Vref
oo We lose 20log(/h) = 4.5dR in SNR

For o SNR of OdB, the inpud signal needs to be 7448
below its full scale (evel,

L e = W = Yo = 0.6 mipy
For Comparison, Vig= 3Vn = 0.3 my

.. The first guantization Threshold s at % V=03

and Tthe 31‘51451,( will m”/}/ $pamn 0 a4
guantization levels.



113) Fov 25 complement coding, we vecoynize That
it is oktained from (Jffjé,l?-b/'nmry COo(z'mg loy
(,ompl@mmﬂmg the MSB

. The output 13 represented by
Vout = Vreﬁ[( (-b)27"+b, 2"+ ...+ b, 2‘“_] — 0.5 Vref

L) pecimal Jwe's Complerment.
g — 010\
*5 — ol 0| |
10 = 1010 < represeats -4
;—;_,/E—: —> /| O O | femport_iiizreoé/>
t3 = o0l I Vv

Jo Swmmation of 2's Complement words
reswlts in the Corvelt answer.

115) Decimal
Example | +g Glolol
e T [o]o | (]

T (0]l t OO

s ’ -5 ] 011
Example 2 =_——3f j{ oL
* Mo oo

Exqmple 3 -5 (1] ot
T +F ol (I
cr (@000

From the three exwmples, ue see that we swxy need
fo opy the MSB to increase the word sive of Two's
Complement numbers. Math is performed as before.



1.6)  Decimal Two's Complemend,

*3 01000
-3 l LOOO

An adder thal only added one of These 0 another
num ber would do The aﬁvl(owfnj .‘

X blblb3 bvbs
‘?}/ 0O 0 O

g ©

Sum (o 1 Ca (s Cy CS
It is clear that (5 = by

Cy = bsb
Cy = b
CZ = E)— ‘i‘h‘ .
(5 0peration
- + =
Coli = bitbatMbs =2 requcres o full-
adder Ciront,
Thws the fonal circuwit s .
bs o ﬁOCS
by © o Cy
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".7)
Vet 8V
=q\T Vg = <3 = [V
6Lt I_S_Og 0% 6 P
S.0r

vt 3,45
O0—Ll 1,03 s

"0.01 word

Erroff = “0.01 LSB
Errgan ="Full scale Cin LsB) = ideal fall scale value (i Lsg)

= 708V -(-0.01) B LR
% |
Efia.\: Ox Oq L.SB
Comptnsating for offset md yam errovs, the now
steps in LSB's are given by

Li = —\\%ﬁ ~ Errooft —E‘@am*?{v—_‘( A0 . 21
e =0,..., 7
Wﬂuwmma(
L), = [.027 LB Le = S.933 L35SR
{ Ly = 2.00% LB s = 4 966 LSE ?7““*“ - dependont
( L = 2.23( LS8 Ly =2,909 LSB ) ,
From these reswlts | the l'mfeer nm-/m(%/fﬁ‘y ﬁ//;fmf(j,NU
are
{ O *0.027 *0.00¢% . ~0.064 001 0.03%:-0.06% ; 031-%

soximum INL (S 0. 08158
and the ditlerent ol Noa- iz'nea/r/‘v‘y errtys CONL) are

{4001 70.023:-0.073 1 -0,022: 0,057 0.033 1 0.067 1
maximmwm DNL (s 0,033 LS8 LSS
A e




(1.8) Find absote and relative accuracies.
The absolute errovs are -
{-0.00,0.03,%0,02,°0.04, -0.05, 70,02, *0.00, .08} v

—_—
—

Thas, the lwrgest deviation is 80mV AR Mt
and this corvespmds 10 1 LS8 when Vree =8V

ie. gV
/ .
2N eblabs — §0m V
ZNPL‘Fab; = 100

Nefabs = 6.6 bty

For relative acc wrady the max;mum INL ervoy
is ~0.091 LS or -9l mV

vo 8V
2/\{9”1’62 = q/mv
ZN!HN( = §7.9

Thus |, The converder has an absolute omd

volmtre /lfflmr///m oy L (o I~te 1A LT Lo
Froivt i vo (542474 V'—VY vV OO KIS g 0.5 00738

respect velq

<



[1.4) Visg = Yt = 10 2%V — p oV
>N 5 (0

S We need to keep erviovs within ZhVigg = ISV

Now o thange in The refereace voltage Cansed
the greatest error at the full yange (ovel

Vﬁmu ravge = (1 =2'7) Vref
= Erriallrange = (1-27 Evr et

i +
V. Evr oret = Evchullrome _ 2 Sml =T oos Y
A /’ ZQID O-Qqq AN

Maxi s Tempsrature Coefficient

- Err max —Errmmk — M _ ZOOM%
Témme—'T@m‘pmlh 50°C ‘C
AN

L10) yyy = Yrek = WY o [y

Errgqain = Vu = Vio _ vy el = 2027090 3 1 sp
VL.SB [
= 0.0] LSB

Absobute ervors @ {t0.01,%0.02,70.03, 0.02 §
. Mwxmwm absolute ervoy (s -0.03v = -0,03LSE

Fov worse relafive accovany evvoy, frnd INL Lrrors usiny
Li = YW —Crroftset — Ervgnin/a
Loo = O LSB (J_.l[ - 3% LSR

Lot = LOOFLSR — Lio= (L4S2LSB
S INL ervovs = L0 t0.007 17004708

L M. relative ervoy s Z0. 0% LSE which Correspods
f0 6. % bits accuracy.




L) With am idead tomverter, the maximum
@(Am#/wﬂm evroy s

I/‘z_\/l,.g,g = (/Z. S%’L = 0.6 mV |

Howe ey, giren an absote ACC U Ay of 0.5LsB,
we add 0.sVsg to the &],(/LM/H‘[Z’&(?‘/'UM Crvoy

J e maximuwm evvor is now Vg =422 mV

112) From Egq. (128D,

_ [
AR T, T Yt 20kHy

Nt L0 1¥E ngec

Jo the Swapling t/me wncertarmty should be
less Thanm 0. 24 nsec.




