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Q9 - B =Rt @ wE successive approximation
analog—to—digital converter (SA-ADC)E WAet £AHH A
CMOS oJmz]  AlA  (CISell AH8El=  correlated double
sampling (CDS) 412 Alketeh. Aeket CDS A2 3k &
o] 27] Aol /M= F&7 ZF ADCY| LIS AL &
gk ooflzt F71 3RS ARE glo] ATAIH digital-to—analog
converter (DAC)O 92 H 7|& AYE 2doto] WA} 4H]
AgE 29tk HAE 2 0.18 ;m CMOS FHo= AZ =S
o™ SA-ADCE 7HA& 50709 =lEoky aid ool Wt
t} Z} oty gde 14 m x 1116 m WAL 2A|stH
19.8 el HHES Avgt. &% A3 SA-ADCE -
0.82/+1.42 LSBC] DNL¥} -1.31/+2.08 LSB9] INLE 7}AH
10.5-H]E29] ENOBZ 7}dth. E3H Akt CDS #4& E3)
Z SA-ADC9] WA= 54.64 LSBOf|A 0.35 LSBZ AT}

Abstract — This paper proposes a correlated double sampling
(CDS) method for small area and low power CMOS image
sensor with column parallel successive approximation
analog—to—digital converter (SA-ADC). The proposed CDS
method not only reduces the noise of pixel reset voltage and
the offset of SA—ADC, but also achieves small area and low
power consumption by controlling the reference voltages
connected to capacitor DAC without using any additional
circuits. A test chip which has a 50 readout channel array
including SA-ADCs is fabricated using a 0.18 wm CMOS
process, and each readout channel occupies 14 yn X 1116 ym
and consumes 19.8 @N. The measurement results show that
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SA-ADC has a DNL of -0.82/+1.42 LSB and an INL of -
1.31/+2.08 LSB, and an ENOB of 10.5-bit. In addition, the
proposed CDS method reduces a standard deviation of
SA-ADC from 54.64 LSB to 0.35 LSB.
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Fig. 2. N-bit SA-ADC in readout channel.
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Fig 11. Photograph of test board.
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+1/2Vier N Z7F AL SA-ADCO] £ 1148.09
LSBe}F 1147.07 LSBE] ALl L 1A 7M. &+
2+A k] 1.02 LSB Atol= ADCO| A4
gt Zojtt. Fridoz ADC F E¥ HAE
Vine=Vinell BAIGle] 1 LSBolste] ks 71Tt

1oo

E 1. AR CDS WAT 71 BAgte] v
Table 1. Performance comparison with the

previous CDS methods

proposed and

(6] (8] This work
Process 0.18 ym 0.18 um 0.18 um
Supply (V) 3.3/1.8 3.3/1.8 1.8
Res(obli‘gion 10 12 12
CDS Analog Digital Proposed
architecture CDS CDS CDS
Required -
circuit for Samp l.mg Column None
cDS capacitor processor
ADC offset No-t Possible Possible
cancelling possible
Pixel noise Possible Possible Possible
cancelling
Column "
FPN 2.7 LSB 0.65 LSB | 0.35 LSB

* HIAE 9] column FPN dark conditiong 11¥
skl Vvt Vit B A9 @ 54

*: By considering dark condition, column FPN of
test chip is measured when Vjp; and Vjp, are the

same.

A-ADCel H§ ® & WAz Agke
vt Aotk F7} AWAE S ALgato]
el Aok szl of
SA-ADC®] @ ZAlo] H|Aw]
2] ¢kol & FPNZ }ZJE} [6]. T8 CDS ¥r4le] #
T Vast® S 4 SA-ADCE oZAS Zﬂﬂ 7}&5].
U} esoky A it Ba gAE o
Q2 g [8]. ¥hH, AFet CDS 419
g2 glo] CDS 71%5& SA-ADCe| widel wet

S
o Ae 9 WS 29 4 9k
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oflAe CIS W 3tao] 27 Aol 7HA&
—ADC9] @ ZAS A|ATE] fls CDS 4]
of, &) A9 9 HAES Fol7] fJstoiAt
7t 32E AR&skA] 91l SA-ADC
T AE] DACE] 7} AZAIEo] ddH+= 7
= . HAE & 0.18 imm CMOS
|5t A#ES e SA-ADC ¥ wRHE
g ok Ad2 14 m x 1116 me HHES
t}. SA-ADCE 1.5 ws® A/D ¥HE A7
19.8 o] HE& AH[gh. SA-ADCO| A34S
At A7t -0.82/+1.42 LSBe] DNL#} -1.31/+2.0
LSBO] INLS 7}ttt ESF 12,5 kHzo] Apelat 4
Al 64.7 dBe] SNDR} 65.4 dBS] SNRES 7HAt}. A
Fet CDS A& o8 Al SA-ADCe F a4 ¢
g 7to] ztolE & Byt ofyzt SA-ADC &9 7F
A= 54.64 LSBOlA 0.35 LSBE ZA-dtrh. uwhahba
AQter CDS WAl2 4 WE SA-ADCE AHgoh=
CISel| A 3}otrt.
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