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Design of a Comparator with Improved Noise and Delay
for a CMOS Single-Slope ADC with Dual CDS Scheme

Heon-Bin Jang*, Jimin Cheon**

8 9 E =E2 CMOS Image Sensor(CIS)el /\]'%-E]L single-slope ADC(SS-ADC)9] 0|28} &29] A&
S vl7] L2 AR} ko]29t &3] A BG4S JHdsH] sl vl A HA 9] &9 kot £ W
A 72 &8 k& *}o] o AAIEE 445t miller foeCtE o]&3t vy +2F AASIE Aljbel= Blwr] +#
R AL capacitorg o]85te] wolze} &89 A ¢ layout HHS 7| CE Single slop ADCOA ARRE]
CDS 7FH+ T-filp flopd bitwise inversion 3|ZE ARSI AABIAY AH AR &7t /AU E
mgle slop ADCE analog correlated double sampling(CDS)%} digital CDSE &7 &M= dual CDSE
sttt Dual CDSE 3024 fixed pattern noise(FPN), reset noise, ADC errorg £9] oJu]x] &Zo
°J*JQE1' AFSR= comparator 27} AREH single-slope ADCE 0.18pxm CMOS 5402 AA At

r°" rr

Abstract This paper proposes a comparator structure that improves the noise and output delay
of a single-slope ADC(SS-ADC) used in CMOS Image Sensor (CIS). To improve the noise and
delay characteristics of the output, a comparator structure using the miller effect is designed
by inserting a capacitor between the output node of the first stage and the output node of the
second stage of the comparator. The proposed comparator structure improves the noise, delay
of the output, and layout area by using a small capacitor. The CDS counter used in the single
slop ADC is designed using a T-filp flop and bitwise inversion circuit, which improves power
consumption and speed. The single-slope ADC also performs dual CDS, which combines analog
correlated double sampling (CDS) and digital CDS. By performing dual CDS, image quality is
improved by reducing fixed pattern noise (FPN), reset noise, and ADC error. The single-slope
ADC with the proposed comparator structure is designed in a 0.18-gm CMOS process.
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Fig. 1. Comparator schematic

2.2 Comparator Simulation Results
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Table 1. Comparator Simulation Setting

Structure Banﬂ;ld\_rlnz‘]dth Cap[ﬁ:c]itor
Conventional (a) 866 -
Capacitor (b) 60 500
Proposed (c) 60 20
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Table 2. Comparator Delay simulation Results

Delay time
Structure [le]
Conventional (a) 72.12
Capacitor (b) 587.60
Proposed () 189.19
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Fig. 2. Comparator delay time simulation results
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Table 3. Comparator Noise simulation Results

10 10° 10 10

10° 10°

Input Output
Structure Noise Noise
[mVrms] [#Vrms]
Conventional(a) 10.29 95.04
Capacitor (b) 10.30 47.03
Proposed (c) 10.29 47.02

3 Single-Slope ADC with Dual CDS
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Table 4. Simulation results in 0.1V intervals(Decimal)
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