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Package and pin-out
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Operational amplifiers
An OPAMP is an ideal electronic building block:

1. The opamp has a very high
amplification (infinite)

neg. input
- output
_|_
pos. input
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Operational amplifiers
An OPAMP is an ideal electronic building block:

1. The opamp has a very high
amplification (infinite)

neg. input
. . _ _ - output
2. The input impedance (resistance) is N
very high ... so the input-currentis 00s. input

incredibly low (= zero).
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Operational amplifiers
An OPAMP is an ideal electronic building block:

1. The opamp has a very high
amplification (infinite)

neg. input
. . _ _ - output
2. The input impedance (resistance) is N
very high ... so the input-currentis 00s. input

incredibly low (=zero).

3. The output impedance is very low ...
so the opamp can deliver high currents
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Inside the Opamp ...
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Some practical circuits, used in sensor world ...
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Some practical circuits, used in sensor world ...

Signal Buffer

Suppose you have to connect your sensor to more circuits, or sharing it with
others, or driving it over long cables (installation). In that case it’s wise to make

use of buffers. Buffer circuits (in this case follower) act as buffer between the
sensor output (week fragile signal) and the “outside world”.

\ . ]
o /

Uin Uout
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Some practical circuits, used in sensor world ...

Signal Buffer

Suppose you have to connect your sensor to more circuits, or sharing it with
others, or driving it over long cables (installation). In that case it’s wise to make

use of buffers. Buffer circuits (in this case follower) act as buffer between the
sensor output (week fragile signal) and the “outside world”.
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Some practical circuits, used in sensor world ...

Inverting Amplifier

Most common amplifier circuit. The combination (ratio) of Rf and R1, determine the amount of

amplification. Because the signal is connected to the negative input, the output values will be
inverted!

Uin
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Some practical circuits, used in sensor world ...

Inverting Amplifier

Most common amplifier circuit. The combination (ratio) of Rf and R1, determine the amount of

amplification. Because the signal is connected to the negative input, the output values will be
inverted!
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Some practical circuits, used in sensor world ...

Non-inverting Amplifier
When the signal is connected to the positive input of the opamp, the amplified
output is not inverted. The amplification of a non-inverting amplifier is always

more than 1.
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Some practical circuits, used in sensor world ...

Non-inverting Amplifier
When the signal is connected to the positive input of the opamp, the amplified
output is not inverted. The amplification of a non-inverting amplifier is always

more than 1.
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Active filter (LPF)
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Copyright 1992 by Ken Stone



http://www.koncon.nl/lex

https://electronics.koncon.nl

Some random examples ...

LT1112 Power Conneczions B . . >
Pind = -12Y o Signa Mixer i R -
Pin & = +10v mo & L 7 s I TN Ra 245 EZUE
— z2 ~ - —l C2 A ~ 14 - ~ !
™~ - ~- !
- - — y > + —
L082 Power Cannecsians — TLosd 7 S — TLogd -7 11— e |+_1'
e s h ~ -1 G256 Sl 1 R E -
PIN .- =-L2V - S _ “\ f\/\ IR S
. [~ Logr .~ ?"’ 7 R2 Feadphnnes it
Cipe of Pk poc g Each 2 | 1 1/3" Starso Jaoc
= < ac -~ % s -
seeter 5 compnzcc o7 all ecmaaaza: g Rj. \/V _._3\,
up to zrc rcluding the mixrc ~esistcr -0k . A
connectzd to pin 2 ct IC2-0 3 - 2
L } & ~
Low Impedance Miz | | '1C -
Fre-amnp sertinm - .lCC[:F . ke ! * 2N
14 p 2‘ 4—4_;“\/\/‘\_‘. — 024 N_ 8 —
%R Jack VN 1M —_ TLos4 =
3 10K 3 P -
ZANY PN — L z a -
f ¢ 2 O . A% 7y
190] 1% « ;'( o o 1Ci-A w1 - 47K " acck C5 2247  ZZuF C6
2 > LT1112 -~ —‘E R8 1 2 - ~
U 1 C.0JLJ"° - 100K BT * g /v\ + * / * + )|+ +
v 1 ' il P -~ < ‘\'/\.? v 1 2 “2/h1
“ R 3
Jz < -
1 , RIC -7 RIL < 27k ! M %Fr O
— b ""-V/‘\/\ A b A -""\‘;‘"\/LA . ,4" - |
it ca 1M C7 22uF 2207 CE =L S
1 ~2 +| ~ - |- -
. | ([ e o |1 e e ) e A
- —_— 11 o= e - 1 1
100pF 1
C_
1,72 . i
1—0—0—| e » 1 R1Z 1 R15
470pr ——"\\ —N N e —
— o & o 47k 1/1" Jac< Line Inpul Sectivndsi LOK
— 14 5 -
' - +* - R.:
o A Q| T \’T 2 z -3 ,
YW_ 0.001ur |1 (C1-B "~ 7 . J} 01 I’- K 1 A
Hign Impedanze Mic CLL -~ 11 /> + 1 R1€E L, 3 {X C12 [ (_._
Fra-amp section ~13 z 6 e < 100k /ﬂ\ e \ 2.22uf
1/4" Jace  R22 Wt opaz vl <, 2 ll
N L |72 1 n ne rs A7K,
N R19 I
C1510uF Z16 1307
HY ] -1V
l+| E P l+| & Z

<



http://www.koncon.nl/lex

https://electronics.koncon.nl Sensors, Microcontrollers and Actuators; AS BA2

Amplify (condition) the output of an accelerometer

Let’s try to connect a accelerometer; an ADXL202. What is an accelerometer?

An accelerometer measures the proper acceleration it experiences relative to
freefall. Single- and multi-axis models are available and can a.o. be used to sense
orientation, vibration and shock. The ADXL202 is a dual axis model with two

outputs, X and Y.

+5V

ADXL202 Y

@)uce
ADXL335

GND (0V)



http://www.koncon.nl/lex

https://electronics.koncon.nl Sensors, Microcontrollers and Actuators; AS BA2

Amplify the output of an accelerometer

ADXL202 level [\/P
------------- -
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Amplify the output of an accelerometer

ADXL202 level [\/P
------------- - -
P
________ 3

7 o | level
geeennem e Moo
gL

0 .

| time


http://www.koncon.nl/lex

https://electronics.koncon.nl Sensors, Microcontrollers and Actuators; AS BA2

Amplify the output of an accelerometer
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The voltage change (per rotation) is around 0,5V (500mV). This is enough to use the full scale (0-5V)
of the Arduino. We have to amplify (condition) the signal.
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Amplify the output of an accelerometer
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Non inverting amplifier (mono, so 1 signal only) with an offset trim (P1).
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Non inverting amplifier (mono, so 1 signal only) with an offset trim (P1).
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Non inverting amplifier (mono, so 1 signal only) with an offset trim (P1).
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Sensors, Microcontrollers and Actuators
Opamps end.
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