IE1206 Inbyggd Elektronik

PIC-block Dokumentation, Seriecom Pulsgivare

I, U, R, P, serie och parallell
Pulsgivare, Menyprogram

e Start for programmeringsgruppuppgift

Kirchoffs lagar Nodanalys Tvapolsatsen R2R AD

Tvapol, AD, Komparator/Schmitt

Transienter PWM
Step-up, RC-oscillator

F9 Visare jo PWM CCP KAP/IND-sensor

FI. =] F2

F3 KK1 LAB1

F4 [|=>»| O2

F5 [|=>»| O3 P> KK2 LAB2

F6 =1 O4 P2 F7 P> KK3 LAB3
F8 = O5 |=>

06 P> F10 |=>| Fl1 P> KK4 LAB4
F12 P> O7 p=>»] redovisning

F13 >| tentamen

LC-osc, DC-motor, CCP PWM

LP-filter Trafo + Gastforelasning
e Redovisning av programmeringsgruppuppgift

Trafo, Ethernetkontakten
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Sluten stromkrets?

Diskussionsfraga ...
Vilkoret for att det ska 220V 220V

flyta en strom genomen L . T"

krets ar att man har en

sluten stromkrets. - L R
Beskriv med ord verkan . 220V

i ) _/_®_ — 6 o——
av kresarna a) ... d) nar )
man mandvrerar de tva (X))
stromstallarna.

Q19

103

(Alla kretsarna ar kanske inte lika anvandbara ... )
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Serieresistorer

4Q | |20 30 | 240
RERS —
80 60

o—— | —
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Serieresistorer

Stromlosal
A0 200 300 20 . 0 .
Rens — = ingar ej

802 GL2

o—— | =
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Serieresistorer

Stromlosal
A0 200 3y 20 . 0 .
Rens — = ingar ej
8

2

o—— |

GL2

=

Reps =4+2+3+8=17
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Tva Parallellkopplade resistorer

1 1 1 _R 1 R 1 _R+R
'REHE 'Rl RE RE Rl Rl 'RE 'Rl 'RE

R R
R+ R

Repe =
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Ersattningsresistans (1.2)

Ry =182 L
R, =210 S
Ry =420 e
R,=30Q i

N

Rers = 30//(1+21//42)

21.42
21+ 42

30-15
30+15

21/142 =

=14 = (1+21//42)=15

30//15= 10 = R =100
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N st samma varde
parallellkopplade

. ’ $-----q
at E:| Rzi} F‘JNE ¢| FErs

UM U U
R =R,=--=R, =R
1 1 1 N
=—+—+=—
Ree R R R

R

RERS(N)_W
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OK att flytta ...

G &= B i -
Rers —» mm mzm mag meg EJBQ
'S . . . .

Omritat;
D & & & &
@F’ERS—. mm mm mm mm mzm
'S, . . . .
\_\/_/
824
8+24
%:1,59
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Ersattningsresistans (1.6)

Rror = 2+(12//12)//(241124)
Il betyder parallellkoppling

12//12=6 24//24=12
6-12

12/112)11(24 1] 24) =
( ) ) 6+12

A

Riogr =2+4=6Q
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Ersattningsresistans (1.1)

o

10
RTDT
/ 050
[ |
L |

10 050
050

0,50

Rro7 = 1//(0,5+0,5) +1//(0,5+0,5) =1//1+1//1=0,5+0,5=1
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Ersattningsresistans (1.8)

O

20
S 200

— .-
Rror
200 502

200

Rror = (2+20//5)//(20//5+2)

20-5

(2+20//5)=2+
20+5

=2+4=06 6//6=3

RTOT =3Q
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Potentiometer ———

wiper turns with dial

resistive material

" Utforande vid vara laborationer.
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Ersattningsresistans (1.10)

a) b) c)
10k 10k 10k 10ko 10k 10ko

) i i}
RERS RERS RERS
—l— —— ——
O L G O3 -
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Ersattningsresistans (1.10)

a) b) c)
10k 10k 10k 10ko 10k 10ko

) i i}
RERS RERS RERS
—l— —— ——
O L G O3 -

a) Rggs = 10/2 = 5 kO
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Ersattningsresistans (1.10)

a) b) c)
10k 10k 10k 10ko 10k 10ko

) i i}
RERS RERS RERS
—l— —— ——
O L G O3 -

a) Rggs = 10/2 = 5 kO

D) Regs = 5/2 + 5/2 = 5 kQ)
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Ersattningsresistans (1.10)

a) b) c)
10k 10k 10k 10ko 10k 10ko

) i i}
RERS RERS RERS
—l— —— ——
O L G O3 -

a) Rggs = 10/2 = 5 kO

D) Regs = 5/2 + 5/2 = 5 kQ)

C) Rgrs =0 Q |
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Spanningsdelningsformeln

Del- Tofal  Spannings-
SRENING  spanning  delnings-
i faktor
—

H
U 4() F:I-1 +F:IE 1[][:]4'2[:][:]
—
12V
20007 Ri+Fs 100+200

R

Enligt spanningsdelningsformeln far man en delspanning, tex. U, 6ver resistorn R,
genom att multiplicera den totala spanningen U med en spanningsdelningsfaktor.
Spéanningsdelningsfaktorn ar resistansen R, delad med summan av alla resistanser

som ingar i seriekopplingen.
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Resistiva givare Vrid/Skjut-
motstand

Rror

R = Rorx

FF_‘ RE RT HE
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Belastad potentiometer (1.11)

101 LI
E|_.
Rror 87
+C> e .
= l‘—l : o1
l Re| |, Y 1
1+

| | (/i i

nz

UanR; U=E-x {0..x..1}
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Belastad potentiometer (1.11)

101 U]
94
Rraor 2]
D =
51
F | I 41
| 3T
F"'EI | U 24
| @ :
| F——————+——1+—

02 04 06 08 10

Vid x=0 och x=1 blir U=0 respektive U=10V.
Vid x=0,5 belastar Rz och "sanker” U.
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Belastad potentiometer ?

Skulle man raka 6nska nagot
av de olinjara samband som
finns i figuren, sa kostar det
tydligen bara en extra resistor
R,!
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Seriekrets (3.1)

Bestam strommen | till storlek och riktning. | 2v

.
v e O
LN e
. \_/ _ BY 12V gy

‘5“() 240 4:;'/\/\{”\

+1 360 f—“”\l AN AN
=
a0l 2402 48Q

8+6-12=2 36+24+48=108  H H

=2 —019A —
10,8 10,80
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Serie — parallell kretsar (3.4)

4Q
Berékna strommen | = ? och span- — ]
ningen U = ? for figurens serie- | =7
parallellkrets. + 0.5 O
(D eb[] [
Berakna en ersattningsresistans: 10V K 15 O

Rens = 2//(4114) = 2//2 = 10

149
Berakna spanningen over ersattningsresistansen Uggrs

1
URERS :10m: 2

Strommen | = Ugeps/4=2/4=0,5A

05
15+0,5

Spanningen U =2 05V
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Serie — parallell kretsar (3.3)

Berdkna strommen | och spanningen U
for figurens serie-parallellkrets.

Vi startar med att berakna tva E+<
ersattningsresistanser: 12V

2412 1 1 1 1 2+1+3 6 18
2 = oy gy =0 =t o Tz~ = = Ryys=—=3
24 +12 Ryups 9 18 6 18 18 6

Spanningsdelning:

U=12-5_-873 = U,,:=E-U = | = Yaas 127873 _ 455 0
8+3 R, 6
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Serie — parallell kretsar (3.5)

Berakna strommen | och spanningen 7
U for figurens serie-parallellkrets
* R
Vi beraknar en E <>1 !
ersattningsresistans: 36V @
217 ®
6-(1+2)
Ryjye=——-=2
WS 64142

Ug, =36 V. Ugs = Ugsus kan beraknas med spanningsdelningsformeln:

R
Ug, = E—0145 2362 —12 = |=Sm_12_5p
Ryas+R, 2+4 R, 6
U kan nu beraknas med spéanningsdelningformein:
U :UR3//45L:12LZSV
"R, +R: 1+2
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(3.2) OHM'’s lag racker langt!

a) Berdkna den resulterande
resistansen R . for de tre 10
parallellkopplade grenarna.

b) Berakna strémmen l och . C)
spanningen U, 12v 1B

102

Q

c) Berakna de tre belastningsstrommarna I, I, och I, samt
spanningen U, 6ver 3 Q-motstandet.
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OHM’s lag ...

102
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1
==+

1

OHM’s lag ...
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OHM’s lag ...

1 1 1 1 4
st too = Rers =
Rirs 8 1+3 8 8
| E 12
1+Rps 1+2
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OHM’s lag ...

1 1 1 1 4
st too = Rers =
Rirs 8 1+3 8 8
| E 12
1+Rps 1+2
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OHM’s lag ...

1 1 1 1 4 8
=—+——+-—=— = Ry =—=2
Rrs 8 1+3 8 8 4
E 12

I: = :4
1+Rps 1+2

U=1 Rgps=4-2=8

102

Il

8 38
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OHM’s lag ...

1 1 1 1 4 8
=—+——+-—=— = Ry =—=2

Rrs 8 1+3 8 8 4
1+Rps 1+2

U=1 Rgps=4-2=8

102

8 8

2:1+3:1+3:

Il
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OHM’s lag ...

1 1 1 1 4 8
=—+——+-—=— = Ry =—=2
Rrs 8 1+3 8 8 4
1+Rps 1+2

U=1 Rgps=4-2=8

102

Il

U 8
8 8 8
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OHM’s lag ...

1 1 1 1 4 8
=—+——+-—=— = Ry =—=2
Rrs 8 1+3 8 8 4
1+Rps 1+2

U=1 Rgps=4-2=8

102

Il

U 8
8 8 8
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OHM’s lag ...

1 1 1 1 4 8
=—+——+-—=— = Ry =—=2
Rrs 8 1+3 8 8 4
E 12

I: = :4
1+Rps 1+2

U=I-Ry, =42=8

102

Uu 8 Uu 8 u 8
b8 8 27143 1+3 8 8
U;=1,-3=2-3=6 OHM’s lag rackte langt!
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