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DESIGN OF 12-b CycLic-CycLic-SAR ADC

SUMMARY OF SPECIFICATIONS

Item

Values

Fabrication technology

45 nm 1P4M pixel / 65 nm 1P5M logic

Supply voltage

1.2/2.5 V (digital), 2.5/2.8 V (analog)

Image size

8.448 mm (H)*4.752 mm (V)

Chip size

14 mm (H)><10 mm (V)

Number of effective pixels

7,728 (H)x4,368 (V)

Pixel size

1.1 um=1.1 pm (2x2-shared pixel)

Frame rate 240 fps (maximum)
Conversion time period 0.92 ps
ADC resolution 12 bit

Sensitivity

ADC DNL +0.76/-0.85 LSB
ADC INL +0.90/-11.33 LSB
Conversion gain 92 uvie

0.55 Vilx's

(w/o ML & CF, CIE A-light, IR cut filter)

Full well capacity

5,700 e

Random noise

4.5 e'ms (gain: 1.0) at 240 fps
3.6 € s (gain: 4.0) at 240 fps

10 mm

PRNU

<1.3% (dead-line free)

Power consumption

3.0 W at 240 fps

Digital input / Reference voltage /
Pixel / Analog supply voltage pads

Parallel SLVS output / PLL / Digital supply voltage pads

P LU 5, S L L

Pixel array

Parallel SLVS output / PLL / Digital supply voltage pads

Digital input / Reference voltage /
Pixel / Analog supply voltage pads

Reference [3] [11] This work
Type 2-stage cyclic | 2-stage cyclic |Cycliccyclic-SAR
Resolution [bit] 12 14 12
Conversion time period 0.92
[us] 183 185 (High speed)
Size (WxL) [um] 5.6x1730 6.4x1893 4.4%920
3 4048
Area [pum”] 9688 12115 il
Power consumption 120
[uW/ADC] 106 119 iy
(Simulation) oSt Same
J
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T. Arai, T. Yasue, K. Kitamura, H. Shimamoto, T. Kosugi, S. Jun, S. Aoyama, M-C. Hsu, Y. Yamashita, H. Sumi, S. Kawahito, “A
1.1um 33Mpixel 240fps 3D-Stacked CMOS Image Sensor with 3-Stage Cyclic-Based Analog-to-Digital Converters,” 2016
International Solid-State Circuits Conference (ISSCC 2016), 2016 Digest of Technical Papers pp.126-127, San Francisco, CA,
USA San Francisco Marriott Marquis 2016.2.1

T. Arai, T. Yasue, K. Kitamura, H. Shimamoto, T. Kosugi, S-W. Jun, S. Aoyama, M-C. Hsu, Y. Yamashita, H. Sumi, S. Kawahito,
‘A 1.1-um 33-Mpixel 240-fps 3D-Stacked CMOS Image Sensor with 3-Stage Cyclic-Cyclic-SAR Analog-to-Digital Converters,”
IEEE Transactions on Electron Devices Volume 64, Issue 12, Dec. 2017
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DNL ({5 JEE#R1E) at 240fps  INL(FED IEER1E) at 240fps
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1.1um 33Mpixel 240fps 3D-Stacked CMOS Image Sensor with 3-Stage Cyclic-Based Analog-to-Digital Converters,” 2016
International Solid-State Circuits Conference (ISSCC 2016), 2016 Digest of Technical Papers pp.126-127, San Francisco, CA,
USA San Francisco Marriott Marquis 2016.2.1
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‘A 1.1-uym 33-Mpixel 240-fps 3D-Stacked CMOS Image Sensor with 3-Stage Cyclic-Cyclic-SAR Analog-to-Digital Converters,”
IEEE Transactions on Electron Devices Volume 64, Issue 12, Dec. 2017
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