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Datasheet Specifications 

OPA180 Specs for Discussion 

• Output – Voltage Output Swing from Rail 

• Aol – Open Loop Voltage Gain  



Output Swing 

This is “Slam Test” or “Saturation Test”. 

This is a NON-LINEAR  test.   

The output is driven hard into output stage saturation. 



Aol is NOT guaranteed closer than 500mV to either rail   

V+ = +18V 

V- = -18V 

A 

B 

Point A: 

Vout = (V+) - 0.5V 

Vos = 35uV 

Aol = 114dB 

Point B: 

Vout = (V+) - 0.25V 

Vos = 6000uV 

Aol = 69.42dB 

Aol = x2958 

Point B  

Closed Loop Gain: 

Acl=Aol/(1+Aolb) 

Acl= 2958 / (1+2958*0.0065) 

Acl=146  

Acl should be x154 !! 

 

Gets WORSE Closer  

to the rail the output swings! 

Note: Beyond point “B” is Test Equipment Range Limitation 



Datasheet Specifications 

Check Op Amp Datasheet for Op Amp used in 

application circuit as ALL Op Amps have this 

limitation! 

• Output – Voltage Output Swing from Rail 

• Output Saturation Specification 

• Slam Test 

• Claw Curve 

• Aol – Open Loop Voltage Gain 

• Measured in Linear Operating Range  

• Note Vout Swing where Aol is Tested 



CMOS RRO Op Amps 
and 

Linear Vout Region 
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OPA188 – How do we know it is CMOS output? 

Output Saturation or Slam Test shows < 300mV to the rail at light load (10kW) and  

<<100mV at no load.  



OPA188 Aol Test 
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OPA188 Claw Curves (they look like a Lobster Claw!) 
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Linear operation at 13mA Saturation operation at 13mA 



OPA188 Claw Curve vs Linear Operation at 13mA 
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Bipolar Emitter Follower 
Output Stage 

and 
Linear Vout Region 
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OPA227 –  
How do we know it is Bipolar Emitter Follower  output? 

Output Saturation or Slam Test shows >1.5V to the rail at light load (10kW) 



OPA227 Aol Test 
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OPA227 Claw Curves (they look like a Lobster Claw!) 
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OPA227 Claw Curve vs Linear Operation 

OPA227 Vdrop Vdrop 

Iout Aol Claw

1.3mA 2V 0.5V

19mA 3.5V 2V

Vdrop_Linear = Vdrop_Claw + 1.5V 



Bipolar Collector  
Output Stage 

and 
Linear Vout Region 
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OPA211 –  
How do we know it is Bipolar Emitter Follower  output? 

Output Saturation or Slam Test shows <300mV to the rail at light load 

(10kW).  Not as small as CMOS RRO unloaded (<100mV) but not as large 

as Bipolar emitter follower output (2V). 



OPA211 –  
How do we know it is Bipolar Collector output? 

Also because of the simplified schematic in the datasheet ! 



OPA211 Aol Test 
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From OPA211 Aol Test 
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OPA211 Claw Curves (they look like a Lobster Claw!) 

17.7 
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OPA211 Claw Curve vs Linear Operation 

OPA211 Vdrop Vdrop 

Iout Aol Claw

29mA 0.6V 0.3V

Vdrop_Linear = (Iout * Rc) + 0.2V 

Rc for OPA211 = 13.8W 


