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LM324: Quad opamp

Source: LM324 datasheet



  

LM324: Opamp schematic

Source: LM324 datasheet



  

LM324: Opamp schematic

Source: LM324 datasheet



  

Input buffers for high Rin

Source: LM324 datasheet



  

Differential pair + current mirror load

Source: LM324 datasheet



  

1st stage

Source: LM324 datasheet



  

2nd stage input buffer for high Rin 

Source: LM324 datasheet



  

2nd stage common emitter amplifier

Source: LM324 datasheet



  

2nd stage with pole splitting

Source: LM324 datasheet



  

Output buffer: NPN+PNP emitter 
followers (class AB)

Source: LM324 datasheet



  

Overload protection

Source: LM324 datasheet



  

LM324: 2 stages + output buffer

Source: LM324 datasheet



  

LF347: Quad opamp with JFET input

Source: LF347 datasheet



  

LF347: Simplified schematic

Source: LF347 datasheet



  

LF347: 2 stages + output buffer

Source: LF347 datasheet



  

LF347: 2 stages + output buffer

Source: LF347 datasheet



  

LF347: Schematic

Source: LF347 datasheet



  

LF347: JFET input stage

Source: LF347 datasheet



  

LF347: JFET input stage



  

LF347: 1st stage current mirror load



  

LF347: 2nd stage with pole splitting



  

LF347: Class AB output buffer



  

LF347: Overload protection



  

LF347: 2 stages + output buffer



  

LF347: Multi-collector transistors



  

LF347: Multi-collector transistors



  

LF356: JFET input opamp

Source: LF356 datasheet



  

LF356: Simplified schematic

Source: LF356 datasheet



  

LF356: Input differential pair

Source: LF356 datasheet



  

LF356: 2nd stage differential pair + 
pole splitting

Source: LF356 datasheet



  

LF356: Pre-buffer

Source: LF356 datasheet



  

LF356: Pre-buffer + Output buffer

Source: LF356 datasheet



  

LF356: 2 stages + output buffer

Source: LF356 datasheet



  

Things to do

● Read and understand opamp data sheets
● Read and understand opamp schematics

● Calculate gm, Ri, Ro, ωu etc.

● Possible at least for purely BJT stages
● Bias current is the only significant variable

● Assume some β(say 100)

● Correlate stage properties with data sheet 
values
● e.g. signal swing limits, input current etc.
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