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3 2= o]r;]_

Bt} FAA o2 4H|E 50MS/s R=¢F 108 E 70MS/s R B2+S Bl £dsl7] 98 100 E 2= 3o
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78.2dB o]AS X3tk = 10(b)E 47 14H|E REOA 50MS/s9 B2 2 108 E REOA 70MS/s9 &
Azwo A §le FH4E 27447 wle] SNDRF SFDRS wERITH YN T E Nyquist FHF7HA E7HA1Z2
o, 14H|E FEola =A% SNDR¥} SFDRE ZHzl 64.4dB, 82.3dB ol4e] FF S #A8IH, 10°]E FEolA
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£ o] AAlde] ma Aol F8 A FA ZAAE X 19 AYsden, & 20E 7]Ee I
T ADCSF AEE BlwEldth. 108 E BE=oA 60.9dBEHE ¥ SNDRS Hol, 14H|EQ] =&
50MS/s9] FALEES ZMAWA 192.9mWe] HlwA s Mo} 68.5dB2] & SNDRS urERIITH.
mro] 4HE 50MS/s ¥ BT G mEo] 10ME T0MS/sE TAlel TFASHAM nluwE e TF
Fom FAld WA, dEan g gE AR skl mek 24 CIsel F44Q S8 7hsditt
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* 1
Resolution 14bits 10bits
Speed 50MS/s 70MS/s
Process Samsung 0.13um CMOS
Supply A=3.3V,D,=3.3V,D, =12V
Input Range 2.2V, (Differential)
SNDR 68.5dB (@ fin = 4MHz) 60.9dB (@ fin = 4MHz)
SFDR 86.7dB (@ fin = 4MHz) 78.2dB (@ fin = 4MHz)
DNL -0.79/+0.77 LSB -0.53/+0.38 LSB
INL -2.54/ +2.45LSB -0.44/+0.37 LSB
Input-referred Noise 1.20LSB, ¢ <1LSBe
ADC Power 192.9mW 184.9mW
Die Area 1.17mm? (= 1.32mm x 0.89mm )
#* 2
Speed | Supply | Power Area DNL/INL | SNDR Process
[MS/s] I\Y| [mW] [mm?] [LSB] [dB] [CMOS]
THIS WORK 50 3.31.2 | 1929 117 | 0.79/2.54 | 68.5 0.13um CMOS
ISCAS’09 32 25 187.5 2.80 0.70/6.00 58.0 0.25um CMOS
cicc'os 70 25 235.0 3.3 0.65/1.80 65.7 0.13um CMOS
JSSC'06 80 3.3/5.0 1200.0 - 0.40/0.60 74.0 0.35um BiCMOS
JSSC'09 100 1.2 250.0 1.00 0.90/1.30 73.0 90nm CMOS
1SSCC’06 100 15 224.0 1.02 1.10/2.00 66.5 0.13um CMOS
1SSCC’08 100 3.0 230.0 7.28 0.80/2.10 72.4 0.18um CMOS

A g B9 14B]E 50MS/s

o] A AAldd wE CMOS olwA] AA= 7] ACE 2T 5 ¢ %)
S o]F RE 4¢t ylo] kel Fxo ADCE o] &

vt e gAF o] 1091E 70MS/sE FAll Fdss A 7g o
Fozm shte] ACE FrHA G RES

=y
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- -t T s - T [ +“+ High Resolution

for still-image capture mode

14b 50MS/s ADC 11!

Pixel Array
(6016 * 4016) ;

< Fast Conversion Rate

‘ for video mode

10b 70MS/s ADC !!!

Row Scanner
e I EEEEEEE!

T.1 aes Y - o
| DS 3 it 3
T s T s St :
1
[Muxmc][mxmc][w Fo)
i H
]
|I Column Scanner Readout circuit i
RV
SHARED OPAMP
SHUTDOWN in 10b 70MS/s MODE
— — .
AN SHA) MDAC1 MDAC2 MDAC3
() (A) (A) (A)
18 4b 4 b
e [ -
v FLASH FLASH FLASH FLASH
Qz ADCA ADC2 |+ SHARED ADC3 ADC4
(D) 00 Fesmuer] O (Dy)
CLOCK —
GENERATOR (D,) ‘i- 4b i— 4 .i- 4 * 5b
[cg;;'*gggg;gg;gﬁll DIGITAL CORRECTION LOGIC & DECIMATOR (111, 1/2, 1/4 fs) (D) ]
# AID,: 3.3V, D,z 1.2V %Hbﬁ‘iﬂb
pout
xm3
VDDA

[GAIN-BOOSTING AMP]

ouTc
INC INT ° i
°_| |_° o QUTT VBN_Zl
M1 M2 :I I.—. M2
[ @ Mg

sc M d :
|- vew E CMFB A S

VSSA
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L=g P
[AMP1 : TELESCOPIC] [AMP2 : TELESCOPIC]
VDDA
I VBP1 ] I VBP1 I
o Ly mi5 w6 @
I VBP2 I
w8 9 [RLEE
Cot w7z wmis SeliTe PR
ven B ooute ae [
Ll [¢e VBN1 L
__________ == e e 62 I_I \}yl §
il > M9 mM20 \
VINT1 o—||:I ovem'!
] ]
1 [ S MDAC1
! INC1o— vem | R m';‘ LA A
] ]
P eur weur | woac YSX X
\ for MDAC1 for MDAC2 )
"""""""""""""" sc S : SAMPLING INPUT
|—Ii| l% h CMFB A: AMPLIFYING
CMFB .
M5 ( ): OVERLAPPED CLOCK
VSSA 7
x5
[AMP1 : TELESCOPIC] [AMP2: COMMON SOURCE] [AMP BIAS CIRCUIT] VDDA
VDDA - "
jveey T:l L L
M4 M5 M13 M14 o | E
VEP2 mi15 | [m16 | [m17
VBP1
M6 M7 Ce1 g
oQUTT VEE2
‘ 1 00UTC
VBN1 Ccz
b "I';l i |J i 2 SHDNB‘: | vem
Lo M10 M1 Lo =ty
INC M21
o (1) IReF
M1 M2
E |_| ac | ar an M24  [m2s
CMFB CMFB
M3 Mi2
VSSA

VSSA
SHUT DOWN at 10b 70MS/s

LI i RET
o Vrer iiT | moac PAD
r R MR1 REC| REF. TI:WI:A_DI“_.
i ol
ew | it REFC_M
K REFT_F i
ii RET ’
rec | i RES] REF =
SHA :
MDAC H =
FLASH :VOLTAGELEVEL —_— REFC_F
i SHIFTER VOLTAGE DRIVERS
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FLASH23

FLASH4

IVREF
MDAC12 '

k1
n
(o'}

-0.79LSB S DNL £ +0.77LSB

-
o

DNL [ LSB/14b ]
o

-1.0
0 CODE 16383
3.0 -2.54 LSB S INL = +2.45LSB
3
R
=
: i
= -3.0
CODE 16383
(a)
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g
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_15_

ZIHEd 10-2015-0126178



=m9
0
* SNDR = 68.5dB
20 * SFDR = 86.7dB
+Fin = 4MHz (differential)
+Fs = 50MS/s (1/2 sampled)
-40 +16384-FFT
3. 60
-80
-100 _ ,
120 ll.j; Wb LMMH:L‘..I | A T T
0 Frequency [MHz] 12.5
(a)
0 T
| *SNDR =60.9dB
20 * SFDR = 78.2dB
* Fin = 4MHz (differential)
*Fs = 70MS/s (1/4 sampled)
-40 *1024-FFT
3. -60 ‘
-80 J \s | | I|f '
” 'n.M . ||| “if:' “il'
-100 [ 7 )
-120
0 Frequency [MHz] 8.75
(b)

_16_

ZIHEd 10-2015-0126178



20

————— A====-=0

R it  S— L a
—>
% *—r—

—4— SNDR ..m.. SFDR
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+14b 50MS/s ADC MODE:
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fin = 4MHz

I L
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40 50 60 70
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v e

B __
"l----...__---_..-_---!___..._.___,.

-

L 2 J

v
&
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'Y S

v

4 — o

«14b 50MS/s ADC MODE:
—o—SNDR ..m.. SFDR
»10b 70MS/s ADC MODE:

—— SNDR --@-- SFDR |

L i L

i L I L

EHI1I

6000

5000

4000

3000

2000

1000

NUMBER OF OCCURRENCES

4 10 15

20 25 30 35
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(b)

16,384 samples

Input-referred noise

=1.20LSB s
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