
JianLong Wang, Yuji Gendai, Anna Kuwana，Haruo Kobayashi, 

Division of Electronics and Informatics, Gunma University,1-5-1 Tenjin-cho, Kiryu 365-8515, Japan

* Email: t15808004@gunma-u.ac.jp

Operational Amplifier Stability Research 

2C-03

Research Objective Nyquist Plot

Closed loop 𝑀 ∙ 𝜑 locus in open loop Nyuist

Difficult to get open loop characteristics
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𝑔𝑀: gain margin 𝜃𝑀: phase margin

𝐿: minimum distance to point -1 

Operational amplifier 

𝑄𝑃: 1 + 𝐴(𝑗𝜔)𝑂𝑃: 𝐴(𝑗𝜔)

𝐍𝐲𝐪𝐮𝐢𝐬𝐭 𝐩𝐥𝐚𝐧𝐞 𝐨𝐟 𝐨𝐩𝐞𝐧 𝐥𝐨𝐨𝐩
𝐭𝐫𝐚𝐧𝐬𝐟𝐞𝐫 𝐟𝐮𝐧𝐜𝐭𝐢𝐨𝐧 𝑨 𝒋𝝎
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𝐜𝐥𝐨𝐬𝐞𝐝 𝐥𝐨𝐨𝐩 𝐭𝐫𝐚𝐧𝐬𝐟𝐞𝐫 𝐟𝐮𝐧𝐜𝐭𝐢𝐨𝐧:
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𝐄𝐪𝐮𝐚𝐭𝐢𝐨𝐧 𝐨𝐟 𝐜𝐢𝐫𝐜𝐮𝐦𝐟𝐞𝐫𝐞𝐧𝐜𝐞

Closed loop characteristics

Open loop characteristics

𝑉𝐷𝐷 = 2V

546.88mV

366.99m𝑉
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|𝑂𝑃|2

|𝑄𝑃|2
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𝑥2 + 𝑦2

(𝑥 + 1)2 + 𝑦2

LPF(Low pass filter) methodProposed method

Condition

𝑉𝑜𝑢𝑡
𝑉𝑖𝑛

= 𝑊(s) =
𝐴(𝑠)

1 + 𝐴(𝑠)

𝐴(𝑠) =
W(s)

1 −W(s)

𝑅𝑧 = 6.5𝐾Ω, 𝐶𝑐 = 2.4𝑝𝐹

results are close even 

at low frequency in 

simulation

𝐍𝐲𝐪𝐮𝐢𝐬𝐭 𝐩𝐥𝐨𝐭

𝐁𝐨𝐝𝐞 𝐩𝐥𝐨𝐭

Conclusion

• Tried the conversion method for obtain the open loop characteristics (opamp stability etc.) from closed loop operation results

• The effectiveness of this method be shown by practical example

• Approach

simulation results are consistent

Provide an easy-to-use tool to 

obtain the open loop characteristics 

from the closed loop operation results

• Our target

Bode Plot

Stability is defined by 

characteristics at 

around the unit circle,

where |𝐴 𝑠 | is small

equi-𝜑
(phase)

equi-M
(amplitude)

An Idea to Obtain the Open Loop Characteristics of OPAMP 

by Closed Loop Results

Future work
• Apply to more other practical examples

• Provide an easy-to-use tool for anyone

the difference of DC gain 

be caused by the difference 

of operation point

C𝐥𝐨𝐬𝐞𝐝 𝐥𝐨𝐨𝐩

Buffer connection 

condition: K=1

By using different axes on the same complex plane, closed loop and open loop characteristics 

become a single plot.


