20059 18 Hx3&s=zX M 422 SDH 1 & 47

= 2005-42SD-1-7

AL taZdo] $42 98 8h U0 MS/s 1.36 mm” 104
mW 018 um CMOS ADC

(An 8b 240 MS/s 1.36 mm® 104 mW 0.18 um CMOS ADC for
High-Performance Display Applications)

o] 3 &, H A 4

, 23 A EAE, A &, 5 F

( Kyung-Hoon Lee, Se-Won Kim, Young-Jae Cho, Kyoung-Jun Moon, Yong Jee, and Seung-Hoon Lee)
e o

B mRirdE Z4F a4% daZde 5 F2 afdA Addn 283L BA a7 Alad $88 9% dugs
Fo] AzXMe] 8b 240 MS/s CMOS A/D ¥&7] (ADC)E A3}, Adls ADCE ofd2a 94, tAd ¢ ¥ #4E
Aefet Y] RE AE 3 R RAxHen 2 AN &FsHE 240 MS/s AtddA dF 2 AL FAd
AR sar] 98 20 Tolelel T2E ALtk 58 918 dolA 52 499 AE YES a7 93 Mg Reredgs
71HE AL A6 Ze A FAAINI] S Adels &-F AF/AY $A47E -3 RC AdYg "9} A
H R JH3en, Fol 348 A A4 wFd 22 5 4 2 AA 7He ¥d3] 4k

Aksle AAE ADCE FIERE 948E Agsle DVD A2 84 30 Az AF=Hen, A5 A5L 9 018
um CMOS #Ho2 ¥Wra zzsyan, 245 DNLY INLE ZZ 049 LSB, 069 LSB 3% rdZth =3 AA4F
23 Az 240 MS/s BZY £x00A Y 53 dBY) SFDRE 92 4 AT, 98 F947} Nyquist 439 120 MHz7HA &
7hete B2t 38 dB o442l SNDR#* 50 dB ©|¢e} SFDRE X35t AAE ADCY A ®H& 1.36 mm o=, 240 MS/s
o Z2FE AY AnE 104 mWolth

Abstract

This work describes an 8 240 MS/s CMOS ADC as one of embedded core cells for high-performance displays
requiring low power and small size at high speed. The proposed ADC uses externally connected pins only for analog
inputs, digital outputs, and supplies. The ADC employs (1) a two-step pipelined architecture to optimize power and chip
size at the target sampling frequency of 240 MHz, (2) advanced bootstrapping techniques to achieve high signal bandwidth
in the input SHA, and (3) RC filter-based on—chip I/V references to improve noise performance with a power-off function
added for portable applications

The prototype ADC is implemented in a 018 um CMOS and simultaneously integrated in a DVD system with
dual-mode inputs. The measured DNL and INL are within 0.49 LSB and 0.69 LSB, respectively. The prototype ADC
shows the SFDR of 53 dB for a 10 MHz input sinewave at 240 MS/s while maintaining the SNDR exceeding 38 dB and
the SFDR exceeding 50 dB for input frequencies up to the Nyquist frequency at 240 MS/s. The ADC consumes 104 mW
at 240 MS/s and the active die area is 1.36 mm’.
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Table 1. Performance summary of the prototype ADC.
Resolution 8 bits
Max. Conversion Rate 240 MS/s
Process 0.18 um CMOS
Input Range 1Vop

SNDR (at 230 MS/s)
SNDR (at 240 MSYs)
SFDR (at 230 MS/s)
SFDR (at 240 MS/s)

41.8 dB at 10 MHz, 40.4 dB at 110 MHz
40.4 dB at 10 MHz, 38.5 dB at 120 MHz
55.0dB at 10 MHz, 54.7 dB at 110 MHz
52.8 dB at 10 MHz, 50.1 dB at 120 MHz

DNL -0.49LSB/+0.45LSB
INL -0.47 LSB/ +0.69LSB
ADC Core Power 104 mW at 240 MS/s
Active Die Area 1.36 mm? (= 0.85 mm x 1.60 mm)
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