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Masalah Interfacing

� Konversi Analog ke Digital

� Penyamaan Tegangan (voltage matching)

� Penguatan sinyal

� Linierisasi�Wheatstone Bridge

� Penghilangan Noise (Filter)
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Sistem Interfacing Instrumentasi

Sistem dengan display digital

Sistem dengan transmisi data & display digital
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Sistem Instrumentasi

Sistem multisensor dengan display digital
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PENGKONDISI SINYAL - Amplifier
�

Amplifier

� Operational Amplifier

� Instrument Amplifier

OPERATIONAL AMPLIFIER

� Primary op-amp terminal

� Inverting input

Contoh :  IC op-amp 741

� Inverting input

� Non-inverting input

� Output

� Power supply

Dual op-amp 1458
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Amplifier : Op - Amp

Karakteristik Op-Amp Ideal

� Infinite open loop voltage gain

� Open loop gain adalah gain op-amp tanpa umpan balik

� Ideal open loop gain : tidak terhingga

� Infinite input impedance

� Arus input adalah NOL� Arus input adalah NOL

� Beberapa low grade op-amp memiliki arus input dalam orde mA

� Zero output impedance

� Beberapa op-amp memiliki output impedance sekiat 100 – 200 ΩΩΩΩ
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Karakteristik

ParameterParameter IdealIdeal LM741LM741 LF347LF347 LM318LM318

OpenOpen--loop Gain (Aloop Gain (AOLOL)) ∞∞ 2 . 102 . 1055 101055 2 . 102 . 1055

Input Resistance (RInput Resistance (Rinin)) ∞ ∞ ΩΩ 2 M 2 M ΩΩ 10101212 ΩΩ 3 M 3 M ΩΩ
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Input Resistance (RInput Resistance (Rinin)) ∞ ∞ ΩΩ 2 M 2 M ΩΩ 1010 ΩΩ 3 M 3 M ΩΩ

Output Resistance (ROutput Resistance (Roo)) 0 0 ΩΩ 75 75 ΩΩ 75 75 ΩΩ 75 75 ΩΩ

Gain Bandwidth ProductGain Bandwidth Product ∞ Hz∞ Hz 1 MHz1 MHz 4 MHz4 MHz 15 MHz15 MHz

CMRRCMRR ∞∞ 90 dB90 dB 100 dB100 dB 100 dB100 dB



Amplifier : Rangkaian Op - Amp

� Voltage comparator
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Sistem Kontrol Blower menggunakan

comparator

Sistem Kontrol Blower menggunakan

window comparator
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� Voltage follower (Buffer )
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Pemasangan voltage follower untuk

mencegah tegangan drop

12



Amplifier : Rangkaian Op - Amp

� Non-inverting amplifier � Inverting amplifier
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Amplifier : Rangkaian Op - Amp 

� Summing amplifier � Differential amplifier

14

Amplifier : Rangkaian Op - Amp

� Non-inverting amplifier � Inverting amplifier
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Amplifier : Rangkaian Op - Amp 

� Summing amplifier � Differential amplifier
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Penyalaan Air conditioning (AC) dengan bantuan summing 

amplifier dan penguat inverting Amplifier : Rangkaian Op - Amp

� Integrating amplifier � Differentiating amplifier
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Amplifier : Rangkaian Op - Amp

� Current to Voltage converter � Voltage to Current converter
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Amplifier : Instrumentation Amplifier

� Differential Amplifier � Tegangan COMMON MODE & 
DIFFERENCE MODE
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Filter

� Filter digunakan untuk membuang sinyal dengan

frekuensi yang tidak diinginkan

� Klasifikasi filter berdasarkan implementasi

� Filter aktif (termasuk rangkaian RC dan op-amp)

� Filter pasif

• Terdiri atas rangkain RLC

� Filter digital

Filter

Klasifikasi Filter berdasarkan respon frekuensi

� Low pass filter

� High pass filter

� Bandpass filter

� Band Stop (notch)

Filter

� Low pass filter � High pass filter

� Notch filter


