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Abstract

This paper presents new high speed architecture using DBI(Data Bus Inversion) in DRAM. The DBI is one of the
general methods in the signaling circuits to decrease the known problems such as SSO and s,
Many architectures have been proposed to reduce the number of transitions on the data bus. In this paper, the DBI, the
Analog Majority Voter (AMV) circuit, the GIO control circuit and the SSO algorithm are newly proposed. The power
consumption can be reduced with the help of direct GIO inversion method and the eye diagram of data can be increased
to 40ps. Using proposed DBI scheme can produce almost stable SI of DQs against high speed operation. The DBI is
fabricated in 9%0nm CMOS Technology.

Keywords : DBl SSO, LP, AMV

I.M E Ao ofe) $i7/271% 3}' ok 9E 3 dHolg
DAY T dRAN dEd dolHE Wi E H
#2 Graphics DRAMS A £82 3& Fag BE wol £ 1 djo]
A8 HolHE AYshen Yo A A AR e DQ Ping 4 olFoxi.
g 9e 2 sl o WEEe /89y ¥ 7]
A/2HEE dol8E HEsted o 2vA Fa9

TRANY, dSUEE AAFFHEN TS FAZ 53X @gur) 23y Processor GPU 2
{Department of Electronics Computer Engineering, CPU9 1€ F2b] oig 877 A EA W
Hanyang University) e /e Eal B dlo
(Hynix Semiconductor Graphics Design.) = A dg/ns $4E 4oz A Hin ofd do]

T A, ke WA FE AR e Aasta obgAel dHelje ASE A YT
(Department of Electronics Computer Engineering, Bandwidth® wEsjolgt 3tth skxuk DQE Ads

Hanyang University)

3

%%: 7198 At oA F

o] Low Frequency®& B8 dle WEdME

Bk 2009949299, 3 S4B 200997932 doleix dojel AAERF oheh DRAMUF 2 A

(515



2 High Speed Graphics SDRAM% A8t X M8, M L0|Z Data Bus Inversion

¥ dlo[He  Switching F&o  d3H 2=
Switching Noise ¥ Power Noise® ¢18td dlo]e&
%% BandwidthE 9717} 42 &A fAdh oeis
High Frequency % Al 24 /0%3& 7V53A +
Hale Aol oz sAsorg AA ot

olgidt #AME sAsy] 98l DBI (Data Bus
Inversion) #2jo] =Y DBl S F £52 2
A TEHE A5 High Speed?] Low Powerg3tol
DRAM®| A ¥ 831t} Pseudo Open Drain(POD) ¥4 ¢
Driverg AM&-3ch. o|w] Hi-Termination “Fejolr
“Low” “ei2 All DQ Pin®] Ho| 2 o} Power Drop©]
S FAHE A5 938 LP (Low Power)H4]
o] ol gdtt. o3& F7] H3 27 1elAM vehiich
Byte @412l DQ<0:7> dlol€] & High Termination
Bl A “L7dej2 Held wf Power Drope] 24 +
7] WEo] FES DataZq B4 97 oyt

4 1/02] 9439 Switching®2t] 91§ Power
Noise2 1% A% At Adstax 98 2ol
SSO (Simultaneous Switching Output)®2jejc}, o}sj
g 57] A3 29 204 JEhigith o3 545
& 5% s Graphics DRAMAA o]& 71x)7}

I
rlo

+

B =8& VO Driver oA F2 348 4 9% 9
(Signal Integrity) ©ls7&% A AMsA "ok
High-Termination} ¥l 4 ali DQ7FL’E Hol 8
E& 0" AE L > ‘B, ‘H->LE Hold o)

DQ<0> L L

DQ<1> L J L/

. L J L/

DQ<7> H \ H \
8 1 Lpgde) s

Fig. 1. The concept of LP method.
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