20093 48 MXB5E =X M 46 HSDE A 4 =
== 2009-46SD—-4-1

]

Z~HS 93k AWA 12-hit 300MSPS CMOS
D/A W39 A

( Design of a Small Area 12-bit 300MSPS CMOS D/A Converter for
Display Systems )

t2aEg o] Al

=7 %
Al ;f__;},

2=
. ©

j**’ ‘/'g‘ U\_]_ ‘F‘L***

M

( Seung—Chul Shin, Jun-Ho Moon, and Min-Kyu Song )

(@] oF
=0 =

E =Rt tgaZdge] Axde 9% Ad#A 12-bhit 300MSPSe D/A #37 (DAC)E Agdch HZ SoC
(System-On-Chip) A& 2+ AW DACE TF837] 93 AAHY F2& 6-MSB (Most Significant Bit) + 6-1.SB
(Least Significant Bit)e] full matrix T2 AA 39t AT EF 27HE output impedanced TEHshe
monitoring bias 7%, 1% & 2 AWA )AY 32 TS 45 logicH latch X deglitching FE& FAle & & 3l
= self-clocked switching logic® 22 Atatgtt AA® DACE Samsung 0.13um thick gate 1-poly 6-metal N-well
CMOS TR0z AR Adg DACY 2AHZA 3 INL (Integrated Non Linearity) / DNL (Differential Non Linearity)<
+3LSB / #1LSB o]tz vElston) 300MHz AZ% £5¢ 15MHze 84 30]A SFDRS ot 70dBE 23 H AUt DACY
FEVHL 026mm’ GlopmGI0um)E 71E9] DACY vt Ho) 40% #H2d 4oz FAHReH, A Ay &%
E 10mWE &A=k

Abstract

In this paper, a small area 12-bit 300MSPS CMOS Digital-to-Analog Converter (DAC) is proposed for display
systems. The architecture of the DAC is based on a current steering 6+6 segmented type, which reduces non-linearity
error and other secondary effects. In order to improve the linearity and glitch noise, an analog current cell using
monitoring bias circuit is designed. For the purpose of reducing chip area and power dissipation, furthermore, a noble
self-clocked switching logic is proposed. To verify the performance, it is fabricated with 0.13um thick-gate 1-poly 6-metal
N-well Samsung CMOS technology. The effective chip area is 026mm’ (510pmx510pm) with 100mW power consumption.
The measured INL (Integrated Non Linearity) and DNL (Differential Non Linearity) are within *3LSB and +1LSB,
respectively. The measured SFDR is about 70dB, when the input frequency is 15MHz at 300MHz clock frequency.
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Fig. 1. Full block diagram of the 12-bit DAC.
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(b) Full layout drawing.
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Table 4. Performance summary of the designed DAC.

3.3V (Analog & Digital)
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