IE1206 Embedded Electronics

PIC-block Documentation, Serial com Pulse sensors

I, U, R, P, serial and parallell
Pulse sensors, Menu program
e Start of programing task

Kirchhoffs laws Node analysis Two ports R2R AD

Two ports, AD, Comparator/Schmitt

Transients PWM
Step-up, RC-oscillator

Led | Phasor jo PWM CCP KAP/IND-sensor

Le11 > kcs4 LaB4 | LC-o0sc, DC-motor, CCP PWM

LP-filter Trafo

e Display of programing task

Lel pP=>»| Le2

Le3 Ex1 KC1 LAB1

Led [|=>| Ex2

Le5 |=>»| Ex3 P> KC2 LAB2

Le6 P> Ex4 P> Le7 P> KC3 LAB3
Le8 |=>» ExX5 |=->

Ex6 p=>»| Lel0 |=—>

Lel2 =1 EX7 p—> Display

Lel3 >| Written exam

Trafo, Ethernet contact
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Closed circuit?

e discussion.
Current can only flow 220V 220V

through a circuit on ) L °° N
condition there is a R ()
closed circuit. L R

Describe in words the ‘ 220V
- - - ) L1
action of circuits a) ... X "

d) when when you (X)) '
2
2

operate the two
switches.

103

( All the circuits are perhaps not as useful ... )
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Series resistors

4Q | |20 30 | 240
RERS —
80 60

o—— | —
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Series resistors

w | Lo no current =
1 2400 .
Rens not included

e
oo o IN CIrcult:
O—r ] N
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Series resistors

no current =
400 200 300 2400 .
Rers _» not included
8

.. "
- IN Clrcult!

=

Reps =4+2+3+8=17
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Two resistors in Parallell

D &
H‘I i:| E2¢| FERs
' '

1 1 1 _R 1 R 1 _R+R

R.. R R R R R R R -R

R R
R — 1 2
"5 R +R,
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Equivalent resistance (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 same value In parallell

i L F----- m|
Rl | Fa| | Ry ~ERs
I G S ;
R =R,=--=R, =R
1 1 1 N
= —F e =—
Ree R R R
R
RERS(N):W
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OK to move ...

G &= B i -
Rers —» mac} mzm mag meg EJBQ
O . . . .

Redrawn:
O
Rers —» 6O B0 60 800 24 (2
O l
\_\/_/
824 _
a04 ~ °
6 _
1150
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Equivalent resistance (1.6)

Rror = 2+(12//12)/1(241124)

/[ means parallell connection

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

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

A

Riogr =2+4=6Q

William Sandgvist william@kth.se



Equivalent resistance (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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Equivalent resistance (1.8)

O

202
S 2000

TOT

200 20
202

-

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

" Appearance at our labs.
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Equivalent resistance (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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Equivalent resistance (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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Equivalent resistance (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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Equivalent resistance (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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Voltage divider

Voltage
Divided Total division
I Voltage Voltage 120"

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

R

According to the voltage divider formula tyou get a divided voltage, for example U,
across the resistor R, by multiplying the total voltage U with a voltage division
factor. This voltage division factor is the resistance R, divided by the sum of all the
resistorss that are in the series connection.
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Resistive sensors, rotate and slide
resistances

Rror

i

H1 RE HT HE

R = Rorx

X relative movement/rotation 0<x <1
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Potentiometer with load (1.11)

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

| | (/i i

0,2

Without Ry U=E-x {0..x..1}
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Potentiometer with load (1.11)

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

02 04 06 08 10

Atx=0andx=1thenU=0and U = 10V.
At x = 0,5 the load Ry draws current from the
voltage divider and this ” reduce” U.
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Potentiometer with load ?

Would you happen
to wish for any of
the non-linear
relationship that
exists in the figure, it
costs apparently just
an extra resistor R,!

0
0 01 02 03 D4 05 g% Wy7rteny 09> T ax
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Seriel circuit (3.1)

Determine the current I, its magnitude and direction.
2V

N
12V a0 —
i Ay
NS BY 12V 8y
6U< 240 E?hﬂfy—\_
S 280 /8_"’\! AN AN
—{ ]
N
360 240 480

L HH H

8+6-12=2 36+2,4+48=108

—L
| :%:0,19A 1080
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Serial — parallel circuits (3.4)

Calculate current | = ? And voltage

U = ? for the serial-parallel circuit in N

the figure. (
E

Calculate the equivalent resistance:10 v
Rers = 2/1(4114) = 2//2 = 1Q
Calculate voltage over the equivalent resistor Ugggs

1
URERS :10m: 2

149

Current | = Uggrs/4 =2/4=0,5A

\oltage U=2 05 =05V
1,5+0,5
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Serial — parallel circuits (3.3)

Calculate current | =? And voltage U = ?
for the serial-parallel circuit in the figure.

We start by calculating two equivalent E+<
resistances: 12V
2412 1 1 1 1 2+1+3 6 18
2 = =8 =t Tz = = Ryuys =—=3
24+12 Ryus 9 18 6 18 18 6

\oltage divider:

U=12-2 2873 = U, =E-U = |=uus 127813 455,
8+3 R, 6
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Serial — parallel circuits (3.5)

Calculate current | = ? And voltage U
= ? for the serial-parallel circuit in the .

figure. n .
We_ calculates a equivalent 3';\, () 15
resistance:

217 o
6-(1+2)
Ryjas=——2=2
WA 4142

Ug, =36 V. U, = Ugyss can be calculated by voltage division:

R
Ug, = E—0145 2362 —12 = |=Sm_12_5p
Ryas+R, 2+4 R, 6
U can be calculated by voltage division:
U:UR3//45L:12LZSV
"R, +R: 1+2
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(3.2) OHM’s law are often enough!

a) Calculate the resultant
resistance R ns for the three 19
parallel connected branches.

b) Culculate current land . C)
voltage U. 12V 1B

102

c) Calculate the three currents I, 1, and |, together with the
voltage U, over 3 Q-resistor.
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OHM'’s law ...

102
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1
==+

1

OHM'’s law ...
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OHM'’s law ...

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 law ...

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 law ...

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 law ...

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 law ...

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 law ...

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 law ...

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 u 8 Uu 8
'8 8 27 1+3 1+3 8 8
U =1,-3=2-3=6 OHM’s law was enough!
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