Questions?

 Show and tell?

* Project?



Capacitor: key facts
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Capacitor: Examples

Polarized marking L%}
(negative lead)

Axial lead

-+
Radial lead

Rotatable plates

Electrolytic

({note, M here isn's
a tolerance)

Label says: 100 MF

/
(M maans micro()) 160 MF 16V l)

Actual value: 100 uF

Tantalum

Label says: 4871,
Actual value: 4.7)F

(R represents a decimal) l + 4R7'¢.

Label says: 475K
Actual value: 47 x 105pF

I

with 10% tolevance
(K = 10% tolcrance) :{ +475K

Dipped Tantalum
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Ceramic

Label represents
a tolerance
Label says: 103M

‘ Actual value: 0.01uF +20%

|

2nd digit  3rd digit
1st: digit Tolerance

Label says: 121K
Actual value: 20pF 10T

Decimal  2nd digit
1st digis Tolerance

Multipliers

O =none
1=x10
2=x100
3=x1000
4 =x 10,000

Z =80, —20% (asymmet-
ric capagitor construciion)
=120
K=H0LB=10TL
J=15E A =10.05%
G=12L

F=3%

P =10.5%

=

B=301%

A=1005%

IpF =131 F
InF =1x1¥0°F
IWF=1x0F



Capacitor: low pass filter (1)
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Capacitor: low pass filter (11)
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Capacitor: low pass filer (de-bouncing)

A 5V
+5V' .
Button 1s pressed
5V l BUTrON*E-\+
10K § — 1 117 1 a0k
10K = AuF

T ov T

cjl\TD GND

— Work in conjunction with Schmitt Trigger input (such as port RE1)
— Software solution: wait until the end of the bouncing.



Capacitor: low pass filter (power)

Power Supply Filtering

ac voltage +
o S e » O
full-wave m —
rectifier 'R
pulsing dc
O—— — O

Be careful about discharge

Spike and Noise Suppression

+Vee I

@

TTL
logic
IC

1~ O0.1uF
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Capacitor: high pass filtering

N 5
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Operational Amplifier: key facts

positive supply

voltage (+V,)
noninverting
input (V) +
output
inverting B
input (V)
¥ specialized
. leads
negative supply
voltage (-V)
Ideal op amp Real op amp
V, — V, —
V. — V. —
voltage source voltage source
equal to equal to
A (V. -V) Ap(V -V)
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Operational Amplifier: key facts

Noninverting setup

+VS

+

Vin

Inverting setup

out

__VS

+V

V. -

m
f +

out
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Operational Amplifier: Examples

noninverting

input (V,) ]

inverting

input (V')

positive supply
voltage (+V)

leads

negative supply
voltage (-Vs)

Audio Amplifiers

LM386

J

3] GAIN
E BYPASS

’_?_l +VS
z[ OUT

low-voltage power amplifier
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output

¥ specialized

T41CN
OFFSET =
NULL E NC
n-ES [T,
IN + E E OUT
OFFSET
v. [4 5
§ E NULL
[.LM383
IN * —
IN- — - +|
GRD —— O
+VS ———

8-watt power amplifier



Operational Amplifier: Key circuits

 Follower

* Inverting amplifier

RF Vin
A AVAVAVAVAVAVEVA
R, +15V
) 5& ~ Voo | « R;=75K
in

a||-——| —
+
< |
<
S«
o
=1
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Operational Amplifier: Key circuits

« Amplifier
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Operational Amplifier: Key circuits

* Adder R, R,
V, 0—VW A A'A%
I, —» +— ]

e Other operations are possible

— Addition, derivation, integration
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Operational Amplifier: Key circuits

« Power supply

O +9V ”~— 0 +6V
+
v = L] 10k S
¢ l o GRD H2V— ¢ l o GRD
+ —
vV — | 10K é )
o -9V . 0 -6V
Reverse-polarity protection Oscillation prevention
+V
Vv
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Operational Amplifier: Key circuits

Noninverting single-supply ac amplifer Inverting single-supply ac amplifer
+V, +V,
Ry
56K
. \| Vref
input O c ! -
W R
M sk
Ry
10K
G,
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