S-55.1100 SAHKOTEKNIIKKA JA ELEKTRONIIKKA  Kimmo Silvonen

2. vilikoe 11.12.2012. Saat vastata vain neljidan tehtivain!
Sallitut: Kako, [gr.] laskin, [MAOL], [sanakirjan kdytostd sovittava valvojan kanssa!]

1. Laske jdnnite U. — .
E=1V,R =20, Ry =41, R% Ry
Rg =49, Rc =44. C

K N R

E U

2. Diodin jannite U = 0,65 V. Laske vastus R ja seIu?aatiovirta Is. £ = 5,6 V,nUr = 50 mV.
200 Aplac 7.70 Student Vasur&iogcf\’lggngMERclAL USE ONLY 2 mA
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3. Laske virta /. Rl =1 kQ, Rz = O,5 kQ, R =100 Q, E1 = E2 =4 V, ﬁl = 52 = 100,
Ugsk1 = Uggz2 = 0,7 V. >
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4. Laske signaalijannite .
ein = 100 mV, Rp = 10k), Ry = Ry = 1 k2,
g =1mS, Uy =2 V.

+
g — 6in<

Ugs t GmUgs

5. Jos lasket timén tehtéivin, jitd yksi tehtivista 1-4 pois! Oleta, ettd u; = ucoswt ja
us = te /7, missi 7 = RC. Hetkelld t = At > 0 us on pienentynyt minimiarvoonsa Uyn =
w1 (At) = uy(At). Laske jannitteen aaltoilu Au = 4 — Uygn. = 10V, R = 32 Q, C' = 1000
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Vilikokeet voi uusia to 20.12.2012. Tulokset tulevat Noppaan ylihuomenna. Anna anonyymia
kurssipalautetta Oodissa! Autat kehittiméin opetusta. Jos palautteita tulee yli 113 kpl (50 %),
kaikki saavat yhden lisdpisteen!
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S-55.1100 SAHKOTEKNIIKKA JA ELEKTRONIIKKA  Kimmo Silvonen

2. mid-term 11.12.2012. You may choose only four problems!
Allowed: Kako, [gr.] calculator, [MAOL], [dictionary, please show it to the personel!]

1. Find voltage U.
E=1V,R =2Q,Ry =41,

Ry =40, Re =4 Q.
B ¢ R’

E

_|

2. Voltage U = 0.65 V. Find resistance R and saturati;l current Ig. £/ = 5.6 V, nUr = 50 mV.

Diodi n=2

200 Aplac 7.70 Student version FOR NON-COMMERCIAL USE ONLY 2 mA
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3. Find current /. Ry = 1k, Ry = 0.5k}, R =100 Q, E; = E; =4V, 31 = (35 = 100,

UBEI = UBE2 =0.7V.
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4. Find signal voltage uys.
ein = 100 mV, Rp = 10kQ2, R, = Rg = 1k,
gm:1mS,Ut:2V

Ugs { GmUgs

) (D)

5. If you choose to do this problem skip or delete one of the problems 1-4! Assume u,

Gcoswt and uy = G e /7

C = 1000 puF, w = 1007 =24,

Diodi n=2
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The mid-terms can be renewed on Thu 20.12.2012. The solutions and results will be found in
Noppa on Thu. The anonymous feedback system of the course is open in Oodi! An extra point

‘ N,
e U coswt
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will be given if 113 students or more fill the feedback form!

~“TH+At<t<0

, where 7 = RC. Att = At > 0 us has reached its minimum value
Umin = uy(At) = ug(At). Calculate voltage ripple Au = @ — Uygn. @ = 10 V, R = 32 Q,
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S-55.1100 SAHKOTEKNIIKKA JA ELEKTRONIIKKA  Kimmo Silvonen

2. mellanfoérhor 11.12.2012. Du far endast svara pa fyra fragor!
Tillatna: Kako, [gr.] rdknaren, [MAOL], [ordboken]

1. Beridkna spédnningen U. — -
E=1V,R =2Q,Ry=4Q, R% Ry
Rg=4Q, Rc =4Q. C
° ¢ R
E U
2. Spénningen dr U = 0,65 V. Hur stora dr R och l%k_strbmmen Is. E=5,6 V,nUr =50 mV.
200 Aplac 7.70 Student vasur&iogcf\iliof\'—l‘—ngMERCIAL USE ONLY 2 mA
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3. Berikna strommen I. R; = 1k, R, = 0,5k, R=1009Q, E; = Ey, =4V, 31 = (5, = 100,
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4. Berikna signalspinningen qys.
ein = 100 mV, Rp = 10k), Ry = Ry = 1 k2,
gm =1mS, Uy =2 V.

+
g — 6in<

Ugs t GmUgs

L Ry —

00
5. Om du svarar pa den 5., limna en av 1-4 bort! Man kan anta, att u; = @ coswt och
uy = te V" (r = RC). Nirt = At > 0, &r uy i sitt minimumvirde Uypx = 1 (At) = ug(At).
Berikna spinningsvariationen Au = 4 — Uyn. @ = 10V, R = 32 Q, C' = 1000 uF, w =
1007 2d,
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Provet kan fornyas to den 20.12.2012. Resultat och svar kommer till Noppa i 6vermorgon,
tror jag. Ge gidrna anonym feedback i Oodi; man ska fa en ekstra paidng, om mer én 50 % av
studenter (113) svarar!
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S-55.1100 SAHKOTEKNIIKKA JA ELEKTRONIIKKA  Kimmo Silvonen

2. vilikoe 11.12.2012. Saat vastata vain neljidan tehtivain!

Sallitut: Kako, [gr.] laskin, [MAOL], [sanakirjan kdytostd sovittava valvojan kanssa!]

1. Laske jinnite U.
E=1V,R =2Q,Ry =41,
Rg=4Q, Rc =4Q.

E+0
CE4+RL—0=0=1 ==
Ry
Raly + U
+O+RA11+RCJC+U:0:>JC:_AR1+
C
Raly + Ryl
+O+RA]1+RB(II_IC):O$]C:%
B
Raly +U  Raly + Ryl Rali + Rl
Aah AU Bah+ RBehe g Bali Bl
RC RB
Ra + Rp > ( Ra + Rp
(C RB * A ! Rl © RARB
Ra Re
U:—(1+ )E:—6V
R, Ras

Tulos on ikédédn kuin invertoivan ja ei-invertoivan vahvistuksen tulo.
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2. Diodin jannite U = 0,65 V. Laske vastus R ja saturaatiovirta Is. £/ = 5,6 V, nUr = 50 mV.

Diodi n=2

Aplac 7.70 Student version FOR NON-COMMERCIAL USE ONLY
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3. Laske vita I. By = 1k, Ry = 05kQ, R = 100, E; = By = 4V, 3, = 3, = 100,
UBEl = UBE2 = Oa7 V.

—Ei+ Ri(B+2) g+ Use + R(B+1)Ip )
Ey — Ugg
Ri(B+2)+R(B+1)
Ey—Ugg _ Ey—Upg

= Ig =

= 29,44 pA (10)

132:131$12513=R1%+R%H~ B = omA (11)
Tarkistus:
Ucg1=E1— Ri(B+2)g—R(B+1)[g=0,7V >0,3V (12)
Ucgs = By — RofBlg — R(F+1)[g =0,7V >0,3V (13)
OK!

4. Laske signaalijannite ugy. €5, = 100 mV, Rp = 10 k), Ry = Rs = 1k, g, = 1 mS,
Ut - 2 V

1
€ = Ugs + ngmugs = Ugs = W € (14)
1
Uout = —RngUgs = —Rpgm m € (15)
1
Ay =—-Rpgyy ——— = -5 (16)



5. Jos lasket timéin tehtivin, jiatid yksi tehtivistd 1-4 pois! Oleta, ettd u; = ucoswt ja
Uy = Ge 7, missi 7 = RC. Hetkelld t = At > 0 uy on pienentynyt minimiarvoonsa Uyyn =
w1 (At) = uy(At). Laske jannitteen aaltoilu Au = u — Uygn. @ = 10V, R = 32 Q, C' = 1000

pF, w = 100m = 18 .

boars N —“T+At<t<0 0...At
A 1 cos wt > =0
RNIRN 1 ™ L 1
L] i C==R| ||U2 C=— R C== R| ||ue
T -
Uvin = u; = U coswAt = fe~ R = s (17)
Haetaan ratkaisu kokeilemalla:
At/ms | cos(1007t) | e V7
13 -0,587785 | 0,666071
14 -0,309017 | 0,645573
15 0 0,625705
16 0,309017 0,606449
17 0,587785 0,587786
18 0,809017 0,569697
19 0,951057 0,552164
20 1.000 0,535172
Taulukosta nidhdiin, ettd At ~ 17 ms.
Uniin = w1 (At) = ug(At) = 0.0,58779 (18)
Au=1u— Uy =1u(l—0,58779) = 4,12V (19)
Vastaus edelld! Karkea likiarvo (puoliaaltotasasuuntauksen takia tidys-7" eikd puolikas):
Au I a
I=C— Au=—At~LET =62 20
C At = Au c C 6,25 V (20)
Lasketaan keskimaédiraisen virran likiarvo tarkemmin:
A ﬂ_R% A d
~ T = ~ =476V 21

Suurilla rippelin arvoilla ja puoliaaltotasasuuntauksessa yleisemminkin ylld oleva likiarvokaava
toimii huonosti, kuten tuloksestakin nékyy. Entdpd vanaha kunnon elektroniikan tydhevonen,
Taylorin sarja? Sarja suppenee sitd nopeammin, mitd pienempi on x; siksi dkséksi kannattaa
valita pieni luku. Valitaan x = T' — At loogisemman At:n sijaan:

cosw(T — At) = R (22)
coswr =e T er (23)
1 1 2
1— = (wz)?=e7 |1+ Ty <a:) (24)
2! T 2l \r
1 2,2,L
T b r(1—eF) = 0=z~ 2,897 ms (25)

2T
Eli At ~ 17,1 msja Au = 4,14 V. Aika hyvi! Kannattaa ehké johtaa likiarvokaava mahdollista
myOhempdid kiyttod varten (késitellddn kokoaaltotasasuuntaus myShemmin):
—1+ \/1+2(1+T2w2e%)(e§ - 1)
TR

T
14+ 72w%er

2er (67 —1) — L
- T
2mer

xrx =

ieT
SET

(26)

T = 3,07 ms (27)



