n board (DAQ), which is the
.g‘: '\I)( * The acquisition of multi

T he °¢1m‘s}h0¢n oj— the Sinmn's is dame 5€1U¢mtin“7 by 5W¢¢p&-p dll B chammds

ome b) ome, ugu‘mp the Mux,

$ADC Ftro|=> PC
=1
Comtvols the mumbex o4 chammels
16) 9= 6:50.3;1)‘10;1002 %q:‘:giis-)foj)-io'”}v
Vy . Bw=20KkH: V, . D=3V Vy 2 S =sopVik Vy o S=15enV/kPa
D=*50mV }:500”% Tw‘m:spo"( 0\:100’“
AV . 0. LV 5o semples pev peviod DCppin = 0.35% AVpim = AV

Impa'f tnode 2 VS ( Hne I.’\\G({MDCOUPle feolu-\rgs d: j-fenmfu‘ Impd' male.
S0 We meed 8chammds U Paivs of 1 chammels 1on AHNM{ na\ o

anwhc}:: V3 amd \I.1 O\OmTt \‘JYeSfm'f amy ‘(¢1uiY!rm9ers V‘Law‘r}"o‘? f\r)e Swp)fma )(‘\r‘tq.
Vi =>5, = 2Bw = 4okHz
mim

=4-NM - l6o kH
vl :)jSZ‘mim = 5o j' = 25kH2 7(SDAQ “ifs‘”‘?“"? Z-//

Chommil Gain: Ny => 6y = lo/ Vo AT= Tovm ~To = 500-25-475
Vy 2 62':'/ b= 5-4T=23.25mV => 63:‘100/
v 4
‘1 Slu -‘7 ﬁ A 1ad'm
Poemsgy = 10t + P, S = atm
D:PSIMSJ( ‘S = 3,04V => ,1:0.5/
Numbor of bife o No [iow b*}vm om V2 Vy = AV Z0.35 . 50pV = 17.5 pV
V) =) AV ZodmV m=by (27 20M0) 1)) 2 =5 12 bit
m=log, A"C“’ =52kt Vy D AV=AmV
()
m=hy [Z2R)-13.5 =3 ypik
8 chammils jyy Jijf madt 39( Av )

m=14bit
Js - 16 kHz
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1¢) =y

Mm
§, = 160kk? A SAR or S;am Delta  Would be emwa}\!

Vg Bw=loMHE . Js = too MHz
=) 55 =5-2-lo MHz = (oo MH2 }‘7"‘?9 lime .
D=:a ™=l

2a) Briefly describe, with the help of the instrument diagram block scheme, the principle of operation of a This ADC works by converting the input
pipeline voltmeter / converter without recursion (feedback). voltage to a low number of bits and then
comparing the result of that conversion
with the input voltage. This will produce
an error which will be amplified and then
will be passed to the next stage of the ADC
which will do the same thing
2a)

Viv ® L - x2" L o -
ADC — DAcC ADC DAc

P P ;U'IH; f: 2oe HH}
m-mxp ~ ~ 8t a0 50,.»:“\‘7 bils

2b) For this type of voltmeters write the typical values of resolution and speed.

2¢) Draw and explain how works a pipeline voltmeter with recursion.

2d) What is the dependance between the speed of the measurement, circuit complexity and the number of bits of
the pipeline converter? Then compare these features with corresponding of a flash voltmeter.

2e) Write the formula of equivalent bits and then explain its meaning comparing it with that of the bit computing.

Lobic ceem

m: mumbey of bits tolal
p: owmbey of pipelime Sfa?n "/M bit
m: mumbay of bits of a s{‘aae

JL) Equal to the other one but instead of having
e several stages, it uses only one stage and used
\@ - feedback to always use that same stage.
v‘” —_— -
AD}- DAc
) 4,
LOGTC

;[J) ComeYsom S';z,,j = —'sf 0 The number of bits doesnt affect the conversion time, however it

increases the pipeline time! Note that adding more bits is just a

Time dug fo ppelme = P *T"f"aﬂ question of adding more stages, so the increase in complexity is linear
to the amount of bits. This will be limited by the accuracy is limited by
the exponential amplifier

Flosh On a flash, the increase in the number of bits will also not affect the conversion time. However
increasing the number of bits in this architecture implies an increase in complexity that is exponential,
since you need to effectively double the number of comparators.

4 a
_ { Oan > Ot
2e) mﬂ’”’jl”al(h' 0_3 )

The equivalent number of bits is the number of bits that in an ADC carry information. All the bits lost
are still on the output, but they are only quantizing noise, therefore not being effective.
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3a) Describe briefly, with the aid of a block diagram, how it works the time interval measurement in an electronic
counter,

3b) Write in the boxes below what is currently displayed (how many counts makes the instrument) on the display In time inte rVaI two eXternal Signals
of a counter in the frequency measurement mode with an opening time of 100 ms when the frequency of 10 kHz .
— t’r > oo ms oo are used to control the main gate.
L= m> =X >)00p One first starts the opening time, the
[ofofoTiTooo] "o ®ke: G it. This
Yo ): 4, H other ends it. This is controled by a
ScaI( = e = ’O 2 P . . .
and what is shown on the display by measuring the same frequency of 10 kHz using a 5 M}ol':nlmzk with counter ﬂlp ﬂop. DUr|ng the Openlng time the
P : . 1 i
in period measurement mode: t’P ‘/lok"'l =& _ count regISterS counts the number of
| | | | | | | | tin= Yol Fn ~ 500 pulses generated by the time base
olojo]o]Elo]o i
x0.1 s oscilator.
3a)

51 N Tmpot Na'e 5»‘1

Cords "L ¢ Fip bl
5

J~— R Gd{ﬂ Ca)tvf -——>D?5p|my

Pcaashy ‘

|

Time B
TDO@— [')"r\jidwe

It is wanted to measure the differential efficiency of a semiconductor laser (the slope of the emitted power curve

vs. the current that feeds). To do this are accomplished 6 measures the power emitted by the laser to vary the
injected current, which give the following results:

Current (mA) 50 51 52 53 54 55
Power (mW) 7.02 12.21 13.96 15.53 17.74 23.07

4a) Draw in a graph the measured data points.

4b) Calculate, using the linear regression procedure, the efficiency differential value (mW/mA) and the laser
threshold (the current for which the laser starts to emit power).

4c) Show, by drawing it, on the same graph the regression curve obtained.

4a)
m=2,31

b= -1

X

So 51 Sr S3 &y S5
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