IE1206 Embedded Electronics

Lel =»| Le2 PIC-block Documentation, Serial com Pulse sensors

|, U, R, P, serial and parallell
Le3 Ex1 KC1 LAB1 Pulse sensors, Menu program

e Start of programing task

Lea |=>» Ex2 | Kirchhoffs laws Node analysis Two ports R2R AD

Les |=>»| EXx3 9|KC2 LAB2 | Two ports, AD, Comparator/Schmitt

EI Transients PWM
L0 9| Exd 9| Le/ RCS LABS Step-up, RC-oscillator

Les |- Exs 9| Le9 | Phasor o PWM CCP KAP/IND-sensor

Ex6 [ Leto || Lewt —>! Kc4 LAB4 | LC-osc, DC-motor, CCP PWM

ez | ex7 | Display LP-filter Trafo

* Display of programing task

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 °° [ °
.. . a) b)I-

condition there is a R X

closed circuit. L R

Describe in words the 20V
action of circuits @) ... [~ & 0 |
d) when when you (X))

operate the two -
switches. _@_

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

40 | |20 30 | 240
":'JERS —
80 6C

O—1 | 1
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Series resistors

w [ 1oa no current =
302 2402 .
Rers — not included

NS
o . In circuit!
O—r1 ] i
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Series resistors

w [ 1oa _| no current =
302 24 .
Rers — not included
a8 &

. : "
5 INn Circuit!

O—1 | I

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

D &
At i:| R2¢| HERs
> .

1 1 1 _R®R 1 R 1_R+R,

R.. R, R, R, R R R R-R

JFEI 'RE
R+ R

Rppe =
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Equivalent resistance (1.2)

R =10 .
R,=210 i
Ry = 42Q B
R,=30Q i

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

21042
21+42
30015 _

30+15

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

30//15=

10 = R =100
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N same value in parallell

R1:R2:"':RN:R
1 1 1 N
= 4+ —4...=
R R R R
R
Rers(N) =
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OK to move ...

O

Rers —» mam mzm mag mag EJBQ
O . . . .
Redrawn:
O
Reps —» EO e 1®) 80 24 ()
o, -
\ﬁ/_/
§-24 _
8404 0

6 _
4—‘1,5Q

William Sandgvist william@kth.se



William Sandgvist william@kth.se



Equivalent resistance (1.6)

Rior = 2+(12//112)/1(24124)

/I means parallell connection "™

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

(21112) 112411 24) =222 — 4
6+12

Ry =2+4=6Q
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Equivalent resistance (1.1)

R = 1//(0,5+0,5) +1//(0,5+0,5) =1//1+1//1= 0,5+0,8 =
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Equivalent resistance (1.8)

I::} o
20
50 2002
—- .

TaT
sal] []en
20

2

R

R.or = (2+20//5)//(20//5+2)

2005
20+5

(2+20//5) =2+ =2+4=6 6//6=3

Rror =30
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Potentiometer —c—

wiper turns with dial

resistive material

" Appearance at our labs.
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Equivalent resistance (1.10)

a) b) c)
10ka 10k 10k 10kQ 10ke 10kQ

O i .
RERS RERS RERS
—— —— —
O L O O *
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Equivalent resistance (1.10)

a) b) c)
10ka 10k 10k 10kQ 10ke 10kQ

O i .
RERS RERS RERS
—— —— —
O L O O *

a) Reps = 10/2 = 5 kQ
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Equivalent resistance (1.10)

a) b) c)
10ka 10k 10k 10kQ 10ke 10kQ

O i .
RERS RERS RERS
—— —— —
O L O O *

a) Reps = 10/2 = 5 kQ

b) Regs = 5/2 + 5/2 = 5 kQ
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Equivalent resistance (1.10)

a) b) c)
10ka 10k 10k 10kQ 10ke 10kQ

O i .
RERS RERS RERS
—— —— —
O L O O *

a) Reps = 10/2 = 5 kQ

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

C) Regs =0 Q !
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Voltage divider

Voltage
Divided Total ~ dVision
! . Voltage Voltage factor

100
mm . Fi1 +ﬁ-2 * T00+200
200
L | =12 =3
EDDQ . . R, +E~2 100+200

According to the voltage divider formula tyou gedigided voltage, for examplg,
across the resistét, by multiplying the total voltag& with a voltage division

factor. This voltage division factor is the resmstaR, divided by the sum of all the
resistorss that are in the series connection.

(D
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Resistive sensors, rotate and slide

resistances
K X \ | R = Ryor®
<

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

10+ LW
g_-
Rror 57
+C> f |
= l‘—l : °1
JHB - ]
-1_-

| &

S e B B O AL B
02 04 e 03 1,0

Without R, U=E[x {0..x..1}
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Potentiometer with load (1.11)

107 U[V]
9__
Rror |
+C> T}: 6
5__
E | | 1* at
I 3+
J ar: | U 2+

1+ X

|I (@

02 04 06 08 10

At x=0 andx=1 thenU = 0 andU = 5V.
At x = 0,5 the loadR; draws current from the
voltage divider and this ” reducéJ.
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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 resistdr,! |

0
0 01 02 03 04 05 06 07 08 8= 10X
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Seriel circuit (3.1)

Determine the currertf its magnitude and direction.

2V
yan
)i FE\JF 480 N
= \"'/J BY  12Y B‘u“_
o) " NS
+ 360 r/?}f\ - \,/\JU
—

bRy 2402 480

i N

8+6-12=2 36+24+48=1(08

2 —L_
| =——=019A 1080
108
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Serial — parallel circuits (3.4)

4Q

Calculate current=? And voltage
| =72

U = ? for the serial-parallel circuit |n 05 O
the figure. <>

E 4 4 Q
Calculate the equivalent resistanoe:. K 15 0
Rers= 2//(4114) = 2//2 = © »

Calculate voltage over the equivalent resistggxs

1
U rers = 10m 2

Currentl = Ugerd4 = 2/4=0,5A

Voltage U=2 0> _ 05V
15+ 05
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Serial — parallel circuits (3.3)

Calculate current= ? And voltagdJ = ? ﬂ

for the serial-parallel circuit in the figure.

We start by calculating two equivalent E+<>
resistances: 12v

24[12 1 1 2+1+3 6

Rl = =8 :1+ +1 = —
2 24+12 Ry, 9 18 6 18 18
Voltage divider:
U :12% =8/3 = U,,,=E-U = |= U3|é’e;‘”5 = 12- 8’73: O55A
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Serial — parallel circuits (3.5)

Calculate current=? And voltagdJ
= ? for the serial-parallel circuit in the .
figure.

. E ¥ Ry
We_ calculates a equivalent ., 10
resistance:

I:\>3//45

217 *

6l(L+ 2)
6+1+2

Ug, =36 V. Ug; = Ugs s Can be calculated by voltage division:

Ugs =E Roas _36 2 _1p o 1 =Um_12_5p

Rayyas + R 2+4 R, 6
U can be calculated by voltage division:

U =Urgsyas I?_SRS 12£:8V
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