Industrial Informatics and Embedded Systems (Embedded) - May 5" 2009
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1. Design a 14 bits dual slope ADC considering a 1 MHz clock and a reference voltage equal to 1 V. The
signal to be converted is included within OV and 10V. To this aim size properly the necessary
impedances in the circuit so to avoid the amplifiers saturation. Calculate the conversion times.
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If the ADC belongs to a measurement chain as the one shown in the figure, estimate the repetition time of the
polling routine executed on the microprocessor that manages the sample and hold unit, program the amplifier
gain and starts the conversion.

2. It is required to measure the frequency produced by a pulse signal with a frequency range variable in [5
MHz ... 80 MHz] usig a 16 bit microprocessor.
e Describe how the chosen technique works so as to minimise the uncertainty range in the worst case; it is
allowed to assume that the interruptn service latency (if necessary) is 1 nsec
e Verify that the constraints of the chosen technique are satisfied
e Determine the maximum and minimum frequencies at now measurable with the set constraints

3. Implement a filter that is ruled by the following expression:

Uk)=I(k) + CF*[U(k-1)-1(K)]
where CF=0.75, U(K) is the present output of the filter and I(k) the input at the k™ sampling time.
Assume that it is possible to use a 16 bits microprocessor without floating point unit.
Show a cycle of the software routine implemented when U(k)=35, RESTO(k)=0.1875 and 1(k)=30.
Provide an estimation of the time after which the output reaches the input value.

4. lllustrate the issues related to the measurement phase when the read datum must be transformed by the
microprocessor in the corresponding value of the physical magnitude acquired by the transducer



May 5™ 200§
mx ,‘/v\{\.. - ,\., o lﬁ e - =T 3 \ﬂmﬂ.lwv >N
=X 2 e N ,Z_ NG ¢ < = (A% {4 le ¥ 50-Ce cc 1ce mnm.i\n&mr\ s 120 = m,.:u-x
2fmex -igc ) .
*\Qmﬁv. {
, ) 2 16
Soe 1 | ; X — W e o4 =
|HwW w7 ?:..A N <2 i e Q. €10 ,wn X * oA _ >
goie® Co e T = AT > 0.2 ALGAYS (HOSE
AT
: A —_— . " : b.ﬂ?»&\ SINCE
E lar [ A ~Jo=t- -
“rim [ e = T — 2 uﬁ PR, b M - 02500 ASSLOES RIAE
%\3._3 AT AT 510006 D80 ACCURACY
| W KW , (R TS (ASE LET' S ASSUNE  THAT THE RSET AND iWTREQ BITS ARE SENTTU Th € PORT
N&.N ) ) - A " 9
AT- — £ 0.2 w© o AND AS BETORE Atz — 20210
&< Hiz h‘\;\s:{s
= W J—
JrSﬁ A 1 e 4 Tun ok l_.mﬁ\A = Di lﬂﬂ_n <10 3
m1 3 | ¥ — + = - + 2 . .I\\: + IO \ AT
e AT fronem 8T AY) so® 0.2 & i€ %40
A ;
- -3
Brgp = —— =17
A,Ja.:q b'
2w i A 2. A o % .N.. P95
“. — - T 36410 ..._:mR W B 2 B ¢ lyge €425 waec
l.dv S —————— e ’ /
g \,Aw(f.. i ?V.} -
2 fanim
a - B
fanse (Taer Turr) seig 2t fo ?.,.us;
m,_\.sm‘ L = REASONABLE = - = LIBE mw,wu =019
¢ = . o ,“w\ S
NC N,:» , A
e KHWiaT SRAL Bomspd o B . i = —
VMI_ i KEAL ms.,wx AT CEE’ AT




