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KEY CONTRIBUTIONS 

This paper is going to design a high speed, wide bandwidth and 
low output impedance COT converter. The proposed architecture 
is sub-harmonic-free, inherent low output impedance and 1-pole 
only control behavior. Most important of all, the sensing gain does 
not affect the output impedance and stability, which means we do 
not need a auto-tuning or calibration loop for the proposed design 
compared to other previous works. Also, with the dynamic on-time 
V2 loop generator, near optimal transient responses are achieved. 

 

MOTIVATION 

PROPOSED SOLUTION 

Hardware, Chip, and Experimental Waveforms 

PCB Board 

Chip micrograph (1.13mm2) 

Summary: 

 Without sub-harmonic instability by using ceramic cap. 

 V2-DOT achieves constant 76ns on-time in steady state. 

 Proposed C2COT controlled buck converter achieves near 

time-optimal responses during transient state. 

Steady-state 

Step-up load transient 

Step-down load transient 

fsw  = 3.99MHz 

  D = 30.34 % 

 Direct respond of load changing  

 No sub-harmonic instability 

 Clean signal in front of modulator 

 Zero DC output impedance 

 

Traditional High-speed, High Bandwidth, Fast Transient  

Constant On-time Controlled Buck Converter 

𝐋𝐄𝐐 = 
𝟐𝛑𝐑𝐤𝐂𝐋

𝒈𝑴𝒏 + 𝒈𝑴𝒑
 

Dynamic On-Time V2 Loop Generator 𝐓𝐎𝐍 =
𝐕𝐎𝐍𝐂𝐎𝐍

𝐌 ∙ 𝐍(𝐈𝐎𝐍 +
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Dynamic Biased Cap. Current Sensor 

Control-to-Output Transfer Function Gvc(s) 

𝑮𝒗𝒄 𝒔 =
𝒗𝒐𝒖𝒕(𝒔)
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Output Impedance Transfer Function Zout(s) 

𝒁𝒐𝒖𝒕 𝒔 =
𝒗𝒐𝒖𝒕(𝒔)

𝒊𝒐 𝒔
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𝐶𝑜𝑢𝑡 ∙ 𝐸𝑆𝑅 ∙ 𝑇𝑜𝑛 + 2𝐿
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Rsen=1 

Rsen=5 

Rsen=1 & 5 

Zout is not related to Rsen !!! 

Sub-harmonic-free !!! 

≅
𝑹𝒔𝒆𝒏 ∙ 𝑮𝒗𝒄 𝒔 |𝑪𝑴𝑪𝑶𝑻 − 𝒁𝒐𝒖𝒕(𝒔)|𝑪𝑴𝑪𝑶𝑻

𝑹𝒔𝒆𝒏
𝑹𝑳𝒐𝒂𝒅

∙ 𝑮𝒗𝒄 𝒔 |𝑪𝑴𝑪𝑶𝑻 − 𝟏
 

𝐺𝑣𝑐 𝑠 |𝐶𝑀𝐶𝑂𝑇 ≅
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𝑍𝑒𝑞 𝑠 + 𝑠𝐿 + 𝐹(𝑆)
 

𝑍𝑜𝑢𝑡 𝑠 |𝐶𝑀𝐶𝑂𝑇 = 𝑍𝑒𝑞 𝑠 + 𝑠𝐿 ∥ 𝐹(𝑠) 

𝐹 𝑠 =
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