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Parameter Value

Vin 12 V

Vo 5 V
Frequency 350 kHz

L 10 μH

Co 20 μF

Rd 10 kΩ

Cd 100 pF

12 V

= 5 V

= 10 kΩ

= 100 pF
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Conventional method（include delay time）

𝑄 = 𝑖𝑡
Total area= 
Capacity = 3.890 × 10−6C

𝑉0 =
𝑄

𝐶𝑜

=
3.890×10−6c
20×10−6c

=194mV

𝑉0 : Voltage change
𝑄 : Capacity
𝑖 : Load current
𝑡 ∶ Time
𝐶𝑜 ∶ capacitor

Simulation result  

191mV

Calculation result

194mV

area
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Proposed circuit（without delay time）

𝑄 = 𝑖𝑡
Total area = 8.84 × 10−7𝐶

𝑉0 =
𝑄

𝐶

=
0.884×10−6c
20×10−6c

= 44.2mV

𝑉0 : Voltage change
𝑄 : Capacity
𝑖 : Load current
𝑡 ∶ Time
𝐶𝑜 ∶ 𝑐𝑎𝑝𝑎𝑠𝑖𝑡𝑜𝑟

Conventional : 194mV

Proposed : 44.2mV

Simulation result 

38mV
Calculation result

44.2mV

area
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Comparison with Clock Frequency(1)
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Comparison with Clock Frequency(2)
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Comparison with Load current(1)
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Comparison with Load current(2)
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• Delay time suppression

when load current occur, high-pass filter

differentiates signal, amplifies, turns on

transistor power switch immediately

• Proposed Buck DC/DC converter output voltage

- undershoot/overshoot decreases approximately 80%

- verification of calculations & simulations results

• Results Confirmed also in following

- regulate clock frequency

- undershoot/overshoot voltage with phase

- load current range
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