=
10
pn)
__o'h
oRl

=& 2007-44SD-1-11

B AWM ASH H|EEQIE 0|8

M2 &

YE

g N9 dsle AWAEY ATH HlESRIS 08T

A4 &

(A Low Power ROM Using A Single Charge Sharing Capacitor and
Hierarchical Bit Line )

oF

H o5
( Byung-Do Yang )

Q o

B ERAE @ 70 AskEH AuAEs A3H vEeDAS o849 AWY & AU, (single charge-sharing
capacitor ROM: SCSC-ROM) A|¢tel SCSC-ROME A3tz AsAlelst 734 viztloz vEals Ag2re 27
29tk @ Y ASFH ANNEE ol4E BHBF VWL vENA) swing AYE 2A RECH HEHANHY A
H48F FQch olw, AeHEF ANAEE dummy HIEHUNCE FRS wolzo] FE i oz} HAE 44 Ak
A% uEd Aoz vedle) ANHAS FY0EH AYLDE US FAT £, 437 A= Dads A
dle AEESH Zetabdd 2nE 48 ZY 5 Yk AEolH Pl A 4Kx32ME9 SCSC-ROME| rzdee
P\Ee) B9 31%2 ZUth FL 025mm CMOS 342 ARANL, 25V9) 20MHz 2ol 4 82mWE 4B

Abstract

This paper describes a low power ROM using single charge-sharing capacitor and hierarchical bit line (SCSC-ROM).
The SCSC-ROM reduces the power consumption in bit lines. It lowers the swing voltage of bit lines to a very small
voltage by using a charge-sharing technique with a single capacitor. It implements the capacitor with dummy bit lines to
improve noise immunity and make easy to design. The hierarchical bit line further saves the power by reducing the
capacitance in bit lines. The SCSC-ROM also reduces the power consumption in control unit and predecoder by using the
hierarchical word line decoder. The simulation result shows that the SCSC-ROM with 4Kx32Zbits consumes only 37%
power of a conventional ROM. A SCSC-ROM chip is fabricated in a 0.2opym CMOS process. It consumes 82mW at
240MHz with 2.5V,
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Fig. 2. Concept of the SCSC-ROM.
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Table 1. Performance comparison.
CV-ROM | CRCS-ROM | SCSC-ROM
Control 0.88 166 0.78
Unit
Bit Line &
. SA 6.67 2.7 1.03
ower T
Word Line
[n;\:v] Decoder 0.5 0.35 0.76
100MHz Prgd(lecoder 0.6 0.6 0.53
olumn
Decoder 0.14 0.14 0.14
Total
Power 8.79 5.45 3.24
Speed [ns] 3.5 8.1 4.0
0.24 0.27 0.27
2
ROM Area [mm'] | (o 28 0.64) | (0.41%0.67) | (0.39%0.68)
- 128Kbits 128Kbits 128Kbits
ROM Organization | xaonits) | (4kx32bits) | (4K X 32bits)
Bit Line Swing
Voltage [V] 1.7 0.6 0.3
Number of Capacitor 0 96 1
Leakage Current 512 X lorr 512 Xloer 47 Xlorr

* loee is off—current of NMOS cell transistor

E 63% Control unit
E 0N T Bitline & SA
g \;t? 4% £5CG) Word line decoder
w /e Predecoder
o TN =S Column decoder
R 8
CNV-ROM CS-ROM This work
(8.79mW) (5.45mW) (3.24mW)
a8 15, 59 AzxMA (100MHz SZ)
Fig. 15. Power consumptions in ROMs at 100MHz.
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2XN FAAFE CV-ROM9 CRCS-ROMe] 9%l &
s}, & £5 FH)A, SCSC-ROM2 CV—RO
M 2ot 14% =8 A%, CRCS-ROM Brtie F HH o
24 w2t} CRCS-ROML #& 49| AN HE

Q2 83, 2 277} 2A7] g AL og e HJEB.,
CSCS-ROM< ¢v] vjEZQlez ofFofzl 3 Jjo
A AWAE TS A wEed MAZE 43
o)z wlg- Zs}}.

2. Al%-l 7:131_}

Vpp=2.5V, 0.25um CMOS &3 & A3t 4Kx32H]

AWAE Rt ASH HIERQIS O|F NEH &
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Table 2. Features of the test chip.

Technology 0.25um CMOS
Supply Voltage 2.5V
Maximum Clock Frequency 240 MHz
Organizati 4Kx32 bits
fganization (512 word lines x 256 bit lines)
0.27 mm?
Chip Core Area
(393um x 680um)
Power 8.2mW at 240MHz
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