P086 1t International Symposium of Gunma University Medical Innovation and 6" International Conference on Advanced Micro-Device Engineering(GUMI&AMDE 2014)

Segmented DAC Linearity Improvement With
Layout Techniqgue Using Magic Square

Masashi Higashino, Haruo Kobayash|

Division of Electronics and Informatics, Gunma University

digital circuit is
suitable

small
High speeds

electronic
equipment

5

— natural world signal is analog

Signal processing Light,Voice

— need high quality A/D and D/A converter

What's " Magic Square *

Introduction

Si wafer have mismatch

— cased by non-linear
ex) MOSFET, resistance,

4

@Systematic

capacitance
Kind of mismatch

v' Random

13
\- ?
. >
7 9 1 13‘1?
X

Approach

Support by Semiconductor Technology Academic Research Center (STARC)

€ Systematic mismuch

@Systematic

v" Ramdom

\ 4

Kind of mismuch

—

€ Magic square characteristic Q.Q

Layout technigue using magic square
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€ 4bit DAC unary

Algorithm using pandiagonal constant sum
— Linear DAC characteristics

> Linear error result
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Simulation Result
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> Joint error result
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® Linear error

® Quadratic error

® Joint error
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Improve linearity : 1.6 - 1.05
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unary array

— good balance of current source array layout
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Using magic square!!
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®\We have proposed a method to reduce the
nonlinearity of unary array DAC

€ We have implemented proposed DAC using “ magic
square “ algorithm

€ We compared among magic square, random walk
algorithm

€ The proposed algorithm DAC can cancel quadratic
error

INL : 1.60 — 1.05

High Quality DAC!!
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