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Abstract

This work proposes a 10b 100MS/s 27.2mW 0.8mm’ 0.18um CMOS ADC for WLAN such as an IEEE 802.11n standard.
The proposed ADC employs a three-stage pipeline architecture and minimizes power consumption and chip area by
sharing as many circuits as possible. Two multiplying DACs share a single amplifier without MOS switches connected in
series while the shared amplifier does not show a conventional memory effect. All three flash ADCs use only one resistor
ladder while the second and third flash ADCs share all pre-amps to further reduce power consumption and chip area. The
interpolation circuit employed in the flash ADCs halves the required number of pre-amps and an input-output isolated
dynamic latch reduces the increased kickback noise caused by the pre-amp sharing. The prototype ADC implemented in a
0.18um n-well 1P6M CMOS process shows the DNL and INL within 0.83LSB and 1.521.SB at 10b, respectively. The ADC
measures an SNDR of 52.1dB and an SFDR of 676dB at a sampling rate of 100MS/s. The ADC with an active die area
of 0.8mm” consumes 27.2mW at 1.8V and 100MS/s.

Keywords : circuit sharing, low power, small size, CMOS, ADC
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Fig. 9. Interpolated latch in the flash ADC2 and ADC3.
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Y AR 7$- MDACE 33%, flash ADCE 30%%+
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=
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I 1.08mm |

a3 1. Metsks 10HIE 100MS/s 0.18um CMOS ADC
AME & AR (1.08mm x 0.74mm)

Fig. 11. Die photograph of the proposed 10b 100MS/s
0.18um CMOS ADC (1.08mm x 0.74mm).
E 2. 7|& 10H|E 100MS/s CMOS ADCelel ME H|
ul
Table 2. Performance comparison of recently reported
10b 100MS/s CMOS ADCs.
Resolution Speed Supply Power Area Process
{bits) (MS/s) | Voltage(V) | (mW) {mm?) {nm}
This work 10 100 1.8 272 0.80 180
1SSCCO8 [3] 10 100 1.2 45 0.07 65
J8SC07{20) 10 100 1.0 33.0 4.03 80
CICC05{21] 10 100 1.0 40.0 0.52 90
Cicco7[22] 10 100 1.2 45.6 0.98 130
10 -0.83LSB < DNL < +0.79 LSB

DNL]LSB/10b]
)

D
-
o

0 CODE 1023
20 -1.52LSB = INL < +1.50 LSB
)
e
5‘, 0
=
=
F4
-2.0

0 CODE 1023

33 12, AlME ADCe &3 DNL 2 INL
Fig. 12. Measured DNL and INL of the prototype ADC.
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fin = 4 MHz
fs =100 MHz
(1/4fs, 16384FFT)
~ SNDR = 52.1dB
% SFDR = 67,6dB

-100 ‘ i

Frequency [ MHz ] 125
a8 13 A& ADC EFHE FFT AHER (1/4fs CF
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Fig. 13. Measured FFT spectrum of the proposed ADC

(1/4fs down sampled).
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14. Dynamic performance of the prototype ADC :
Measured SFDR and SNDR versus (a) fs and
(b} fin.
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Table 3. Performance summary of the prototype ADC.
Resolution 10bits
Max. Conversion 100MSample/s
Process 0.18um CMOS
Power Supply 1.8V
Input Range 1.2Vpp
SNDR (at f=4MH2) 52.1dB
SFDR (at f,;=4MHz) 67.6dB
Power Consumption 27.2mW
DNL -0.83L88/+ 0.79LSB
INL -1.52L8B/+ 1.50LSB
Figure of Merit (FOM) 0.82pJiconversion-step
Active Die Area 0.80mm?2 (= 1.08mm X 0.74mm)
XFOM=Power/(2EN0Rfg)

I 142 Agkste AAE ADCY 4" 74 A
& BoFt a¥ 4@ ADCY T F&E
AOMS/sOl A 120MS/s7H A Z7HA1Z o, AMHze] 3%
d8  F5olAe  signal-to-noise-and-distortion
ratio (SNDR) % spurious—free dynamic range

(SFDR)E Ztzt Yehd Rolth. §2 £x271 100MS/s
A 748 | AAE ADCO A€ SNDR#* SFDR
& Zt7} 521dB, 676dB o} FAAY. 1 14b)=
100MS/sel At 52 £xoA, 4 FHFE F7HA
71 wj¢] SNDR3#% SFDRE 72t vetd Aot 49
N F7} Nyquist F35744 F718 o, 4% SNDR
% SFDRe 747 510dB, 61.3dB &€ #Ash
Figure of Merits (FOM)< 0.82p]/conversion-stepe| t.
¥ 3= Agtsle AAE ADCY F8 Ae& 89
Aot

V.2 &
2 e=FdME EEE 80211n% 22 D 2712

FHEAR Asdd &-Hoz A AF 109
100MS/s 0.18um CMOS ADCE Td3t7] st th&

3’Jr e AA ] ]@59_ ;q]o}g}?\iq,

Aokske ADCE 2 THE AT =L A3 A3
&5 2 de A9 F /19 MDACH AH&He %
& F&e7] 43 T2 7 deA N EE FAA
= 39 glo|Zel 22 AASNY. Adste F
Z7) FH71HL V1€ 7] TR AEz 42
g 2929 & Ao o3 AF FFo] 9x 2 A
A7k A A EAe Wme & o3 A AdE
sastct. £ flash ADCO] A8 4% ¥ ¥d&
Hazbet7] Ydated shte] A dolA voxE 71E A
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e A 7Y flash ADCOIA FHated A3,
flash ADC® #¥ AR Fd B8 BEL A3l =
YAZE FHed Bkl ULyt FLASH29
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EF, 100MS/s9 53 £E4 MHz 48AES A
43 43 ZAH" SNDR ¥ SFDR& 77t 52.1dB,
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