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Operational Amplifier : Op - amp
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Drezcription

[ual, High Performance Dperational &mplifier

Lows Moize Operational Amplifier

[ual Single-Supply Audio Operational Amplifier

[aal Linear Building Block — Dual Low Power Op Amp

Linear Building Block, - Single Operational &mplifiers in SOT Packages
Single w SHOM [SHDM iz not modeled) Linear Building Block - Single Operatio
Daal, Low Power, General Purpoze Operational Amplifier

Enhanced JFET, Low Power, Precizion Operational amplifier

[al, Enhanced JFET, Low Power, Precizion O perational Amplifier

[uad, Enhanced JFET, Low Power, Precizion Operational Amplifier

Enhanced JFET, Precizion Operational Amplifier

[ual, Enhanced JFET, Precision Operational &mplifier

[uad, Enhanced JFET, Precizion Operational Amplifier

Low Power General Purpose Operational Amplifier with JFET Inputs

Lows Powwer, JFET -Input, General Purpoze Operational Amplifier

Daal, Lowe Power, JFET -Input, General Purpoze Operational Amplifier

Daal, Low Power, General Purpoze Operational Amplifier with JFET Inputs
[uad, Low Power, General Purpose Operational amplifier with JFET [nputs
[uad, Low Power, JFET-Input, General Purpose Operational Amplifier
Octal Low Power, JFET-Input, General Purpoze Operational Amplifier

Low Moize, JFET-Input, Decompenzated Operational Amplifier

Low Moize General Purpoze Operational Amplifier with JFET Inputs

Low Moize, JFET-Input, General Purpose Operational Amplifier

Daal, Low Moige, General Purpoze Operational Amplifier with JFET [nputs
Dal, Low Moige, JFET-Input, General Purpoze Operational &mplifier
[uad, Low Moize, General Purpoze Operational Amplifier with JFET Inputs

[luad, Low Moize, JEETnput, General Purpoze O perational Amplifier
Octal Low Moige, JFET-Input, General Purpoze Operational &mplifier
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Operational Amplifier
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Voltage-controlled voltage source %ﬂaﬂuﬂﬁaﬂizqﬂmﬂ%ﬁuﬁﬁg youla
ot

- Yggay1(Amplify signal)

- n389A21UA (filter)

- 59%E YY1 (sum signal)

- aYWUSAYsYau (differentiate signal)

- BuinIna Il (Integrate signal)
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+ Vss
inverting input
Ve - input x
Output
Vi o + input +
2
non-inverting input
-Vss

ITAUYAYDN non-ldeal Op amp



Op Amp 741

8-pin DIL (Dual In Line)

not connected

+V

output

offset null

(viewed from above)



- Op Amp 741

OUTPUT
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7] Vv
6] OUTPUT

5] BALANCE

BALANCE (8) BALANCE
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2 6)OUTPUT
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Op Amp 741
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Amplifier circuit 139 2995V1YLIINY
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1. 29935v818duIMuunauLa (Inverting Amplifier)
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2. 2a5venedgyykuulinauwa (Noninverting Amplifier)
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NITVYIYAYUIUBUUNAUWE (Inverting Amplifier)
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filod, | 971 KCL;
- Vo= Vi YoV
(&) Topt ' + =0
T . Vo R1 Rf




2995veedyyrauulindua (Noninverting Amplifier)
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w Vi =Vi =V,
R ™~ 270 KCL:
V
©) L o V(_) V(_) —V,
VE+) _|_ + - _I_ — O
v R,
Vi
T 5 Vi




Inverfing Op-amp

Vin  Rin !




A981991 1 N15V81FYI WUU Close-loop laalw933 inverting
Amp lagfmue V, = 1V, A119350ell

+12VeA . R
Vo =—— i
R,
3
-2 _/ . ! inv(;ilt:;ng ZkQ
= n1 g UA741 VO — le
1k A2V feee 1kQ
R2
M ) VSINE %l_ VO = -2V
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3.00-R3(2)
Inverting

2.0

1.00

8.0

-1.00

-2.00
B.00 1.00m 2 .0Bm 3.00m 4.00m S5.00m



AI9E199 2 NITVEIEAYYIM WUU  Close-loop aglya93s non-
inverting Amp lagnnuun V. = 1V, A12995091

STl
V, =|1+—1V,
© >non ig\//Zrting VO — 1+1k_Q XlV
1k

V, =2V




3.80-V1(+)
non inverting

2.00

1.00

B.00

-1.00

-2.00
B.00 1.00m 2 .00m 3 .00m 4.00m 5.00m
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- 2933N599AUDA1EIU (Low pass filter , LPF)
- 2995N599ANUNENE1Y (High pass filter , HPF)
- 2933N599UaUAINDEIY (Band pass filter , BPF)
- 2935AauauAUA (Notch filter %498 Band Reject Filter, BRF)
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Comer frequency

14 (Low pass filter, LPF)
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e 2Vp-p

50-10kHz
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fsanangu@unaidavanagla v, =0=V,

Vo, -V, V- - —
(=) 1 + (=) + (=) 4+ (-) ° 0
R:[ RZ R3 Rf




R1
VI

R2
V2 0— AN
R3

V3

v4d O

vu=v1(_RF)+v2(_RF)+v3(ﬂ)+v4( RF +1)
RI R2 R3 RI[R2|R3
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SINE(D 1 100)  SINE(D 1 300)

SINE{D 1 200) E
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A9 NN5VIYEYIN Inverting Summing Amplifier

¥[input?]

U,

V¥[outpufi]

T

12m5 15m5 1ﬂm5 21 ms 24m5
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SINE(D 1 100)  SINE(D 1 300)
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9 N15YLYEYI Non-inverting Summing Amplifier

VY[input2]

7T PN
ATAVATAN

¥[output]

i fon [

12m5 15m5 1Bm5 21 ms 24m5
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Rin Rf

' Vout = RE(v2-v1) |
| Rin |
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(Difference Amplifier)

V[input2]

2ms dms bms Bms 10ms 1?2ms 14dms 16ms 20ms 22ms 24dms
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Width Modulation




http://www.ermicro.com/blog

Q Vec: 4.5 Volt Triangle Wave Generator
0.1uF U1A.B,C and D :LM324
R1 %47 K
c1
= R2233K
0.1uF
M O ¥ * \ Avee: 4.5 volt
R4 E
- c B
. v % s PORTAG - =
Optional Jf3 _]_04
330 47uF | 0.1uF
c2 RGB VR1 R6 R7 VR2 cs
— Auto 100K < < 100K o Gl
=] D1 Flash S b S D2 -1
0.1uF x LED 220 2201 x 0.1uF
1N4148 1N4148

TR1
BC839

BC639
LED1

Variable ! !
LED2

Variable
PWM Out Voltage PWM Out

M1 & M2: Solarbotics GM2 Geared DC Motor 2011, Circuit Designed by RWB

777 The LM324 Quad Operational Amplifier Line Follower Robot Schematic



+12V

l

——AAM—
VRI

1K
4%{(% Balance

www.elecfree.com (-)



12% Battery Monitor
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15K

100K
P1

Thi
10K

Auto-Fan

» » & +12Y¥
J_ [C] Tony wan Roon
R2
10K
I 150K
+—{R3 —— T Ret
D1 & —
N 2 W
3 \-\3\ e 1N4148 l =
ui L | R
L +
ghag] R4 £
1K T C
b Q1
R5 | 2N2222
10K & see text
RE&
1K
- 0 -
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12 VOLT

BATTERY

10K

47K

]

2M
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CA3140 ¢

680

Adjust P2 for charge cutoff voltage



Temperature Controlled Fan

with Diode Temperature Sensor

a1
2NZ907 Rl + 12¥
» 560 ¥ &
Temperature
zat FNP
P
R2 100K R5 —t
100K 470 , '.:'::::n:_
1IN4148 25Y
D1 D2 D3 1F.IE‘H ,;j,a Co

! —— 47pF

Ledl 25¥

Temperature
Oiode Sensor

[see tent]

htbpettaww sentes. catmec13956
Tany van Roon
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