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Summary 
1) General op amp PCB layout recommendations 

 

2) What to look for during PCB layout with examples 

 

3) Conclusion 
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General PCB Layout Recommendations 
1) Minimize trace length on the inverting input pin  

2) Place decoupling capacitors as close to the supply pin as possible 

3) Do not place vias between decoupling capacitor and supply pin 

4) Pour at least one solid ground plane 

5) Make traces as wide as possible 

6) Consider using a current limiting series resistor between inputs and low impedance connection (GND) 

7) Place GND vias next to GND connections of components 
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What to look for during PCB layout 
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Look for Long Traces on IN- 
Description of Issue: Excessive overshoot and ringing on output of amplifier 

Possible layout issue: Capacitance on inverting input pin of amplifier in high speed circuits and high value 

feedback resistors. 
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Look for Long Traces on IN- 
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Look for Long Traces on IN- 
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Look for Long Traces on IN- 
• Stability Issues occur because of too much delay in the feedback` 
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Look for Long Traces on IN- 
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Look for Parallel Traces 
Description of Issue: Channel A (high output current) output is influencing CH B (TIA) – crosstalk? 

Possible layout issue: Coupling due to PCB traces routed parallel and close together 
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Look for Parallel Traces 
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Look for Parallel Traces 
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Look for Parallel Traces 
• The closer two traces are to each other the more capacitance there is 

between them.  

𝐶 =  
𝑘 × 𝑡 × 𝑙

𝑑
 

Analog Engineer’s Pocket Reference  

http://www.ti.com/lit/slyw038 

C decreases as distance increases 

http://www.ti.com/lit/slyw038
http://www.ti.com/lit/slyw038
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Look for Kelvin Connection on Rshunt 
Description of Issue: Seeing high gain error in current sensing application 

Possible layout issue: Not using a Kelvin connection 
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Look for Kelvin Connection on Rshunt 

Current Layout Improved Layout 

8mΩ shunt  

Kelvin connection to Rshunt 
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Look for Kelvin Connection on Rshunt 

A 20mil wide 60mil long trace is 

approximately the size of an SOIC 

footprint pad. 
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Look for RG Placement  
Description of Issue: Seeing high offset error in low-side current sensing application 

Possible layout issue: Gain setting resistor not placed close to shunt 
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Look for RG Placement  

Gain setting resistor moved 

close to GND of shunt resistor 

Current Layout Improved Layout 
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Look for RG Placement  
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Look for Star Connection 
Description of Issue: Crosstalk in multi-channel microphone circuit 

Possible layout issue: Microphone bias voltage is not star connected 
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Look for Star Connection 

Current Layout Improved Layout 
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Look for Star Connection 

Current Layout 

Improved Layout 
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