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 𝑸𝒕𝒐𝒕 =  𝟏𝟐 𝒃𝒊𝒕𝒔
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Architecture: Interpolation TDC



 𝑸𝑳𝑺𝑩𝒔 = 𝟑 𝒃𝒊𝒕𝒔
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LSBs Generation
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Oscillator Waveforms
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Oscillator Waveforms
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Oscillator Waveforms



Johnson Encoding

Binary Code𝑻𝟑𝑻𝟐𝑻𝟏𝑻𝟎

0000000

0010001

0100011

0110111

1001111

1011110

1101100

1111000

𝑳𝑺𝑩: 
1

8
𝑡ℎ 𝑝𝑒𝑟𝑖𝑜𝑑
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Output Decoding
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Pseudo-Differential Ring Oscillator
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Oscillator Pseudo-Differential Cell



Conventional Modified
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Tri-state Inverter



Pre-charged

Reduces the 
switching time
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Modified Tri-state Inverter



Parasitic Capacitance

Mitigate the 
disturbances from 
the power supply
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Modified Tri-state Inverter



 𝑸𝑴𝑺𝑩𝒔 = 𝟗 𝒃𝒊𝒕𝒔
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MSBs Generation



𝑻𝒎𝒊𝒏 = tୡ୩୯ + tୱ୳ 𝒇𝒎𝒂𝒙 =
1

𝑇௠௜௡
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Asynchronous Ripple Counter



𝑻𝒅 = 9𝑡௖௞௤𝑻𝒎𝒊𝒏 = tୡ୩୯ + tୱ୳ 𝒇𝒎𝒂𝒙 =
1

𝑇௠௜௡
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Asynchronous Ripple Counter (9 bits)
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Control the Frequency
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Resolution Control System



Voltage Control Current Control
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Resolution Control System
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Voltage Control System
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Current Control System



Current Control

27 µm

26 µm

27 µm

26 µm 23

Layout

Voltage Control
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56 µm

109 µm
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Results: LSB
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Results: Power
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Results: DNL & INL 
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Results: DNL & INL 



Results: Jitter
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Current ControlVoltage Control

80.71 ps72.07 psLSB

330.5 ns295.13 nsFSR

0.9091 mW1.589 mWPower

Nominal Condition: 

• TT corner

• 𝑉௡ = 1,4 𝑉 𝑉௣ = 0,4 𝑉 𝑉௖௧௥௟ = 2,9 𝑉
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Results Summary
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Recursive Structure

• Basic building block: compressor
• Each stage is built with the same procedure
• The input of the first stage is the binary 

vector coming from the array
• The input of the following stage is the total 

carry vector of the previous one
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Digital synthesis flow
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32x32 matrix

• Matrix shape obtained with a script
• The parameters are:

• Rows & columns number
• Width & height of each cell
• Number of stdCell rows allocated for 

the digital logic
• The percentage of the cell area left 

available for routing
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32x32 matrix

• Cell width & height : 19,6 µm
• Free stdCell row : 2*2,8 = 5,6 µm
• Routing : 0,4*19,6 = 7,84 µm
• Sensor area : 164,64 µm^2
• 42% of the total cell area
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32x32 matrix
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32x32 matrix

• Cell width & height : 19,6 µm
• Free stdCell row : 1*2,8 = 2,8 µm
• Routing : 0,3*19,6 = 5,88 µm
• Sensor area : 230,5 µm^2
• 60% of the total cell area
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