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"A 1.2V 4.5mW 10b, 100MS/s Pipeline ADC in a
65nm CMOS,” IEEE ISSCC 2008, Dig. of Tech.
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SA ADC 62fJ/Conv. step FoM
Resolution 10 bit
Sampling speed 100MS/s
Input range 1.0Vppd
Power Consumption 4.5mW FoM= 62fJ/conv.-step
SNDR 59dB
DNL +/-0.1 LSB
INL +/-0.2 LSB
Active area 0.07mm~"2
Technology ST CMOS 65nm
Tech |VDD |Fs Power |SNDR |FOM References
(nm) [(V) [((MHZ) |(mW) [(dB) [(pj/step)
130 |1.2 [120 |90 57.1 [1.25 B.Hemes
ISSCC-2004
90 1.2 |12 3.3 52.6 0.76 R.Wang
ISSCC-2005
90 1.2 |100 35 56.9 0.6 G.Geelen
ISSCC-2006
90 1.0 |100 33 553 0.69 K.Honda
M. Boulemnakher, E. Andre, J. Roux, F. Paillardet, JSSCC-2007
"A 1.2V 4.5mW 10b, 100MS/s Pipeline ADC in a 90 0.8 1|80 6.5 55 0.17 M.Yoshioka
65nm CMOS,” IEEE ISSCC 2008, Dig. of Tech. ISSCC-2007
Papers, pp.250-251, Feb. 2008. 65 1.2 |100 4.5 59 0.062 This work
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QW W [HM/MA]LV, , V4 5l V]
© = B V..=0.175V -
’C_| ] C eff DR W, We | Vay | Vap
gonm | 243 | 749 | 082 | 0.69

013um | 375 | 147 | 0.82 | 0.64
018um | 548 | 219 | 099 | 0.93
025um | 116.0 | 396 | 0.78 | 0.9/
0.35um | 1620 | 603 | 1.01 | 0.86

1000

CoolfF/mA]w,, \,w,, [GHZ]

[EY
o
o

pi_P,

(6)Cyi s C

DR Con | Cor | Cpo | @pan | @pzr

90nm 237 | 934 | 945 | 935 154

013um | 655 | 249 | 168 7.7 10.3

[E=Y
o

Cap. [fF/mA],f;[GHZz]
W[pim/mA]

018um | 115 | 475 | 340 | 2.06 4.7

- =2
s7===-1/S" - - s: scaling factor 0.25um | 236 | 662 | 832 | 083 | 17

; o 0.35.m | 303 | 1034 | 892 | 054 | 17

b1 0.2 03 04 05

L[m]
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SA ADC

SA ADC
FoM 1/200
FOM =
X
Courtesy Y. Kuramochi
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65fJ/conv.

ADC
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J. Craninckx and G. Van der Plas,
“A 65fJ/Conversion-Step 0-to-0.7mW 9b Charge-
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ISSCC 20007, Dig. of Tech. Papers, pp.246-247,
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FoM=65fJ/step FoM
o —
R T R 20MH2z
; e ———- 1 T17]
O S L LMMJMMLMM\ | 7.8bit
U | o L somsse LU TR T T
S p = 7osuw | T =T I I 1 ] 20MHz 0.SmW
L | om=gsfa/step FoM
1k 10k 100k 1M 10M
Input frequency [Hz] 90nm CMOS 1V
ISSCCO06 Fs P FoM FoM includes
Paper # Arch. [MS/s] ENOB [mW] [fJ] Ref. | Clock | Dec.
3.1 CTAZ 40 12 50 300 - Yes | Yes
3.4 AY 4.4 12.6 13.8 500 No | No
12.1 PL 100 9.4 39 570 _ _
12.3 Subr. 50 10.4 30 440
12.4 PL-CBSC 7.9 8.7 25 760 : 3
12.5 SAR 0.1 10.5 0.025 170 No | No
12.7 PL 50 9.2 15 510 ; 3
31.1 Flash 1250 3.7 25 160 _ ]
31.5 SAR 300 5.3 2.65 220 No | Yes
Thiswork | CS-SAR 20 7.8 0.29 @ Yes | Yes
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M. Hesener, A. Hanneberg, D. Herbison, F. ‘ -

Kuttner, and H. Wenske, “A 14b 40MS/s : . -
EH )

Redundant DAR ADC with 480MHz Clock in “ Logic .d|g|ta|

0.13um,” IEEE ISSCC 20007, Dig. of Tech.  thermo. binary output
Papers, pp.248-249, Feb. 2007.
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40MHz

0.13um CMOS
Supply voltage |1.5V
Input range +0.9V diff.
Sample 40MHz
frequency
Internal clock 480MHz
frequency
Analog power |49mW
Digital power 17mW
Total power 66mW

2008.09.09
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Tran. Electron Devices, Vol S0, Mo 3, March, 2003
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0.13um: Morifuji, et al., IEDM 2000
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DAC VA
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S
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O
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ADC SAR ADC
ADC
AC 1 AC 2x10™*
<— —(0)=—/—
c 2 C VC (vF)
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° = Vo
— e —0 S 10 bit
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LSI

Wafer cost increases 1.3x

for one generation
0.35um : 1

0
035um  025um  048um  0.13um 0.35um  025um  0.18um  0.13um

Chip cost Chip area
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1/50, 1/20
ADC

14bit DAC INL DNL
14b 1OOMS/S DAC o INL plot {beffore calibration) DNL plot (before calibration)
' +/-5 . SB
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lowa state university, ISSCC 2003
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ADC
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DAC

Nature of binary weighted values i: o1 n _ 1_1 + 1 4+ 1 + 1 + 1
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2 =2 2 2 2> 20 2 2° 2
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Sl = —o _ o Yo 2N
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i I I'O IO IO
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Y. Ikeda, A. Matsuzawa, et al., A-SSCC 2007. 22 28 24 2; * t
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RL § >p
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191, 9.1, B
o It 2N
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I
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DAC

Y YV VY VYV VY
Yy VY V VYV VYV VY

800um
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In[13:0]

- Clitrent Sources Laté:h

Yusuke Ikeda, Matthias Frey, and Akira Matsuzawa
"A 14-bit 100-MS/s Digitally Calibrated Binary-
Weighted Current-Steering CMOS DAC without
Calibration ADC"

A-SSCC, 13-3, pp 356-359, Korea, Jeju, Nov, 2007.

Logic
&

8 S Memory |

S CUrrantmirrors %;mh

900um

[13] [12] [11] [10] [O] 8]
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14dB

KR 6.11 kHz

M
Smpl  B_Blank Posi =7.83 dBm

Before Calibration

SFDR 69dBc

. S ’
o e e g b et et e St et By

CENTER 27.00 kHz
SWP 11 s *ATT 20

/B 100 Hz

MKR 6.11 kHz
=7.91 dBm

After Calibration,

Smpl  B_Blank Posi
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e AL R £ B R R A AL T g L5 g, e e B Tt ok $

SPAN 52.5 kHz
SWP 11 s «ATT 20 dB

ENTER 27.00 kHz
*REW 100 Hz B
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2008.09.09

Before Calibration

After Calibration

8(INL>6LSB.|__, ||

INL (LSB)
o

85000 10000 15000 0

8:
,,,,, 6LSB. | | 02
m 4 ‘
(n ,,,,,
=
1 Ot ,
% _4' -0.2

| 3

| DNL>0.3L

8y 5000 10000 15000 -0 5000 10000 15000
Tecnology 0.18 um CMOS
Resolution 14 bit
Update Rate 100 MSps
Full-Scale Current 11.5 mA
Supply Voltage 1.8V

SFDR (Before Calibration)

69.2 dBc @fsig=6kHz

SFDR (After Calibration)

83.4 dBc @fsig=6kHz
46.6 dBc @fsig=30MHz

Power Consumption

79.2 mW (analog)
5 mW (digital)

Active Area

0.74 mm?
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Signal
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