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Ange 2 skl till varfor det &r ur stérningssynpunkt ar lampligt att anvanda lagohmiga givare
(1p).

Redogor i detalj for principen for 4-trads resistansméatning och forklara varfor 4-trads
resistansmatning dr noggrannare an 2-tradsresistansmatning!  (2p)

Ange 2 skal till varfor man ofta anvander fler an 1 tojningsgivare da man vill mata t6jning
med hjélp av resistiva tdjningsgivare i en Wheatstonebrygga. (1p)

Vad ar fordelarna respektive nackdelarna med ett Besselfilter i forhallande till ett
Butterworthfilter? (1p)

Hur skyddar man sig mot kapacitivt kopplade storningar?
Ange den viktigaste metoden samt ytterligare en metod. (1p)

En 350-ohms tojningsgivare med givarfaktor 2,09 sitter tillsammans med tre 350-ohms
resistorer pa en stang med langden 1,80m. Givaren &r monterad for att mata stangens
tojning i langdriktningen. Givaren och resistorerna ar kopplade i en brygga som matas med
1,2V.

Hur mycket har stangen forlangt sig om bryggans utspanning ar 0,28 mvV?  (3p)

Figuren nedan visar en koppling med ett termoelement Typ-T.

Vilken temperatur har matpunkten i figuren nedan?

Referenspunktens temperatur méts med en resistanstermometer av typen Ni-1000.
Ohmmetern visar resistansen 1,3 kQ och voltmetern visar spanningen 3,0 mV. (4p)
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En signal y(t) ar bandbreddsbegransad med ett korrekt dimensionerat antialiasingfilter.
Signalen y(t) kopplas till en FFT-analysator. Signalen samplas med samplingshastigheten
250 S/s under ’datainsamlingstiden” 64 ms.

Den insamplade datamangden ger foljande resultat fran FFT-analysatorn:

0|1 |2 314|567 (8|9 ]10|11]12]13 |14 |15

k
Y(k) [2 |0 |35 0o 0|0 |0 [0 0|0 |0 |0 |0 |0 |3+ |0

Bestam ett exakt uttryck for signalen y(t). (5p)
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5. En spanning Us=10 mV fran en givare ar 6verlagrad pa en sinusformad, 50 Hz,
brumspénning uy, vars toppvarde ar 5,0 V. Givaren ar kopplad till en
instrumentforstarkare. Berdkningsschema syns i figuren nedan.

Bestdm normalmode forstarkning och CMRR for instrumentforstarkaren om man
onskar att nyttosignalen ut fran forstarkaren ar 2,0 V samt att 50 Hz brum-
spanningens toppvarde pa forstarkarens utgang skall vara maximalt 1% av
nyttosignalen. (4p)
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6. En givare avger en pulsformad signal. Signalen ansluts till en forstarkare med
bandbredden 30 MHz. Da man kopplar utgangen pa forstarkaren till ingangen pa ett
oscilloskop av typen Tektronix TDS 320 erhaller man oscilloskopbilden nedan for en
pulsflank. Hur stor &r stigtiden for den pulsformade signalen pa givarens utgang? (3p)

Tek Run: 300M5/s Sample
i I

{ T 1
R Chi
Bandwidth
31.9ns
: ) ) ) ) i ) ) I I , Full
e R I P : Bandw|dth

20 MHz

@il s00mV!
Coupling Invert Fine Scale | Position Offset
DC Off ( s00omy 180mdiv ov
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Nedanstaende figur visar diagramfonster for ett LabVIEW-program som kommunicerar med en
godtycklig vagformsgenerator.

En datafil som innehaller f6ljande strang ges som input:

0.000 0.1000 0.2000 0.3000 0.3000 0.3000 0.3000 0.3000 0.2000 0.1000

a) Vad innehaller outputl efter att ha kort programmet? (2p)
b) Vad hinder vid kommando “APPL:USER 1 KHZ, 10 VPP"? (1p)
c) Varfor ar det viktigt att koppla “error clusters "mellan alla GPIB-block? (1p)
d) Rita signalen som genereras av godtycklig vagformsgenerator. (1p)

Ledtrad: Arbitrary function generator user guide

DATA VOLATILE, <value>, <value>, ...
SCPI command that downloads floating-point values between -1 and 1 to the VOLATILE
memory of the arbitrary function generator. The following statement shows how to use
the DATA VOLATILE command to download nine points to volatile memory:

"DATA VOLATILE, 1,0.75,0.5,0.25,0,-0.25,-0.5,-0.75,-1"

FUNCtion:USER {<arb name>|VOLATILE}

Select one of the five built-in arbitrary waveforms, one of four user-defined waveforms, or the
waveform currently downloaded to VOLATILE memory. The names of the five built-in arbitrary
waveforms are: “SINC”, “NEG_RAMP”, “EXP_RISE”, “EXP_FALL”, and “CARDIAC".

To select the waveform currently stored in volatile memory, specify the VOLATILE parameter.
The keyword “VOLATILE” does not have a short form. The correct syntax is: "FUNC:USER
VOLATILE". The FUNC:USER command does not output the selected waveform. Use the
FUNC:SHAP USER command to output the waveform.

APPLYy:USER [<frequency> [,<amplitude> [,<offset>] ]]

Output the arbitrary waveform currently selected by the FUNC:USER command. The waveform is
output using the specified frequency, amplitude, and dc offset. The waveform is output as soon as
the command is executed.

outputl

Concatenate Strings T GPIB Write GPIB Write GPIB Write error out
1 S =g
P IESI0)] = £

APPL:USER 1000, 10i

DATA VOLATILE,

[FUNC:USER VOLATILE; SHAP USER|

B Array To Spreadsheet String
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8.

Nedanstaende figurer visar panelfonster och tillhérande diagramfonster for ett LabVIEW-

program.

)
70
J0

XY Graph

Amplitude

(x,y)

Divide

Multiply

Bujld Array
]

a) Forklara hur “For loop” fungerar i LabVIEW

b) Du kor programmet . Vad laser du av i indikatorn (x,y)?

c) Vad laser du av i indikatorn “output”?

d) Rita upp utsignalen fran XY Graph

4(11)

output

(1p)
(2p)
(1p)

(2p)



9.

Nedanstaende figurer visar panelfonster och tillhérande diagramfonster for ett LabVIEW-
program.

~ Output 1
90 o 0 0 0 0 0 0 0 0 0
70 lo 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
~ Output 2
90 {o 0 0 0 0 0 0 0 0 0
[SHE
N
Output 1
ME=
Increment i
j!
L Qutput 2
Increment =
a) Vad innehaller Output1 efter att programmet ha kort? (2p)
b) Vad innehaller Output2 efter att programmet ha kort? (1p)
c) Forklara hur “auto-indexing” fungerar i LabVIEW (2p)
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10.

En multimeter anvands for att mata en likspanning.
De uppmatta vardena ar:

0,500021V
0,499994 V
0,499996 V
0,500045V
0,500042V
0,500020V

a) Gor en punktskattning av likspanningens vantevarde. (1p)
b) Bestam standardavvikelsen for likspanningen (Typ A). (1p)

c) Bestdm 95%e-iga konfidensintervallet (Tips: Anvdnd tabellen for kritiska varden for t-
fordelningen). (1p)

d) Enligt manualen anges noggranheten till “14e-6 of the reading plus 2e-6 of the range” (sdkra
granser); anvand 1 V for range. Berdakna den totala standardavvikelsen (Typ Aoch Typ B)  (2p)

e) Antag att spanningsvardet méts 6ver ett motstand R pd 100 ohm. Berdkna strommen / som

flyter genom motstandet. (1p)
f) Antag att

R =100,00+ 0,06
(sdkra granser). Berdkna den totala standardavvikelsen pa strommen. (3p)

Tabell: t-férdelningen

Antal sampel Kritiska viarden (coverage factor)

12,71

4,30

3,18

2,78

2,57

2,45

[ocR N NI XN ISR IF - [OVR I \S]

2,37
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Hjilprutor

Macintosh HD:...ty:file.llb:Read From Spreadsheet File.vi

format (%.3f)

file path (dialog if empty)
number of rows (all:-1)
start of read offset (chars...
max characters/row (no lim...
transpose (no:F) -
delimiter (\t)

Vs R

Outputs

1 = new file path (Not A Path i...
2 =all rows

3 =first row

4 mmark after read (chars.)

5 mEOQF?

L|y0u want to use.

Reads a specified number of lines or rows from a numeric text
file beginning at a specified character offset and converts the
data to a 2D, double-precision array of numbers, strings, or
integers. You must manually select the polymorphic instance

Array To Spreadsheet String

delimiter (Tab) 1
format string%“ ;
+ spreadsheet strin
g BB 9

Converts an array of any dimension to a
table in string form, containing tabs
separating column elements, a platform-
dependent EOL character separating rows,
and, for arrays of three or more dimensions,
headers separating pages.

Concatenate Strings

string O EHES .
string lrg;"'é concatenated string
string r's—lwj

Concatenates input strings and 1D arrays
of strings into a single output string. For
array inputs, this function concatenates
each element of the array.

Divide Multiply
ﬁ > xly [ x*y

Computes the
Quotient of the
nputs.

Returns the product
f the inputs.

GPIB Read

timeout ms (488.2 global)

address string data

byte count - status
mode (0) “-error out
error in

Reads byte count number of bytes from the
GPIB device at address string.

7(11)

n-dimension array

Increment
x [ x+1 X
Adds 1 to the Computes the sine of
input value. X, where x is in
radians.
Index Array

element or subarray

Returns the element or subarray of n-dimension
array at index.

Build Array
array
element appended array
element
element

Concatenates multiple arrays or
appends elements to an n-
dimensional array.

For Loop

i P

Executes its subdiagram n times, where n
is the value wired to the count (N)
terminal. The iteration (i) terminal provides
the current loop iteration count, which
ranges from 0 to n-1.

Bundle

cluster
element 0

element lf

element n-1

Assembles a cluster from individual
elements.

- output cluster

GPIB Write
timeout ms (488.2 global)
address string ~ status
data -error out
mode (0)

error in

Writes data to the GPIB device identified by
address string.




Formelsamling i elektrisk matteknik 2014

Resistans i ledare
L

R= p-x dar p =17-1072 [Q2- mm? /m] for koppar
Wheatstonebrygga
Kvartsbrygga: U — dR U z}dju da dR<<R
7 4.R+2-dR 4 R
Halvbrygga: U. ~ 1 dj_u da dR<<R
T2 R
Helbrygga: U. = dj U
7R
Motstandstermometer
R=R,(1+T), dar T = Temperatur i [°C]
7 =385-10"[°C™] for platina
¥y =6,75-10°[°C™"] for nickel.
y=4,33.10°[°C™"] for koppar.
Termoelement
U=Eg(T, >0)-Eg(T,—0)
Tojningsgivare
dL drR r
L R &
3. Forstarkare
Forstarkning
u
= Yut F —20-log | [dB]
Uin in
Instrumentforstarkare
Uyt =Fnm -Unm + Fem -Uewm
Frwm Frwm
CMRR =—+ CMRR =20-1log [dB]
Fem cm
4. AD-omvandlare
AU = IREE Dut :round(uij Uin = Dut-AUilAU
2N AU 2
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5. Frekvensanalysatorer

© T

_i 1 - 2
X(w) = [x()-e1'dt ¢, = X(K) == [x()-e " *'dt, w, ="
(@)= [x0 =X =[x 0= T
18 - 27
® —i f = = — . — jken -
X@= Txme’™ Q=20 X =g zxm-e ™ &=
N=—o0 S
: N-1 » 2 f
DFT: X (k)= X x(n)-e *%" o =% Af ==
n=0 N N
6. Medelvardesbildning
N o1l _ 2 1 J 2
Vintevarde: E(X) =y~ X == "x; Varians: V(X) =c* ~ > (X —X)
N5 N-1:F
SNR=% Medelvardesbildning: o, = o
o YN
8. Anslutning av matsignalen
Reflektionskoefficient: = _ £, —Zg
Z +7,
9. Databehandling
Polynomansattning: f (X) = Cq +C;X +CpX% +..... Minstakvadratldsningen ges av:
-1
c=(ATAJ"ATM | dar
Co 1 x x12
C 2
C=| * |=Koefficientmatrisen A=l X X% | = Observationsmatrisen

yr"

m

M=| 72
Y3

= Matdatamatrisen
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10. Matosakerheten

Yo =Y+2-u(y), dar u2()7) =Zui2(y) = totala variansen.
i

s(y)
Jn

Typ A-osékerhet: u(y) =

medelvdrdesbildningar.

1
Typ B-osékerhet (homogen fordelning): u(y) =—

J3

homogen fordelning.

Sammansatt métstorhet: yg = f (X1, X5 ... XN)

of
ci = kénslighetskoefficienten = —
8Xi

Xj :f(i

20 20 o \’ 2
u (Y)=Zui 00:2(87} Ut (x;)

11. Stérningar i matsystem

dar s(y)= standardavvikelsen (uppskattad) och n = antalet

oy, dar oy ar de sakra granserna i en

= U(y)=c;-u(x), dar

Johnsonbrus: ey =VAKTRB, dir k =1,38-1O_23 [i} T = Temperatur i [K]

Brustathet:

e

<
N

13. Matsystemets dynamiska egenskaper

1:a ordningens system: H(s) = K
S-7Tg +1
Stigtid: 0,35
gt t, 227y~
: 1
2:a ordningens system: H(s) =
1 , 2
58T+ s+l
s [y

wo = oddmpade egenfrekvensen
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B_l

= H
27t [ Z]

Total stigtid: t, op = /14 +t% +1% +....

dar:

¢ = dampfaktorn
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