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2. ACOT  

Constant On-Time (COT) 
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 Cff  ( ) Cff = 68pF ( ) 

3. ACOT   
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ACOT stability design tool̢ 
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4. ACOT  
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5.  

̢ ACOT

100k~200kHz 500nsec 

(dI/dt å 2A/ɛsec)  (>300kHz)̢

20~30%̢ 3A 1A

̢ 

 

PWM

̢

1/3 2/3̢ 

 

̢ MOSFET
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ACOT Output Voltage during Load Step 
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dI/dt ( 50nsec)

 ( ̡ PCB )̢

 ( 500nsec) ̢

MOSFET ̢

 220ɛF ̢

 ( 20% )̢  
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5V   

12VĄ5V, Cout=60ɛF, 
L=4.7uH, Cff = 0pF 

12VĄ5V, Cout=60ɛF, 
L=4.7uH, Cff = 39pF 

12VĄ5V, Cout=60ɛF, 
L=4.7uH, Cff = 82pF 

12VĄ5V, Cout=60ɛF, 
L=4.7uH, Cff = 150pF 

    
ɝ = 0.24 (from design tool) 

 
ɝ = 0.44 (from design tool) 

 
ɝ = 0.65  (from design tool) 

 
ɝ > 0.707 (from design tool)  
(actual ɝ  value ~ 1.1)  

 :  

 
 

1.8V  

12VĄ1.8V, Cout=44ɛF, 
L=2.2uH, Cff = 0pF 

12VĄ1.8V, Cout=44ɛF, 
L=2.2uH, Cff = 15pF 

12VĄ1.8V, Cout=44ɛF, 
L=2.2uH, Cff = 100pF 

12VĄ1.8V, Cout=4.7ɛF, 
L=2.2uH, Cff = 0pF 

    
ɝ = 0.35 (from design tool) 

 
ɝ = 0.43 (from design tool) 

 
ɝ = 0.64  (from design tool) 

 
ɝ = 0.11  (from design tool) 
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6.  

 (sag effect)  (undershoot)

̢ 

 

 (soar effect)  (overshoot)

̢ 

 

PWM ̡
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̢ ̢  

 

7.   

Richtek ACOT

VIC ̢ ACOT ESR

̢  (

) ACOT

̢ 

 

ACOT ̢  

ACOT ̢Richtek

̢

̢  

 

ACOT ̢ ̢

̢ 

 
 

1.2V application with large fast step:  
Blue = Vout,  

Green = load current 
Cyan = SW signal 

1.2V application large fast step 
Purple = Inductor current,  

Green = load current  
Cyan = SW signal 

Zoom in to soar effect:  
The inductor current drops slower than 

load current, thereby charging the 
output capacitor 

 
  

V-out shows overshoot at step-load 
falling edge (the overshoot can vary, 

depending whether it happens during 
Ton or Toff) 

Capture of max soar with inductor 
current added.  

Soar on output happens due to slow 
discharge of inductor current. Soar is 

not related to stability.  


